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SUPPLEMENTARY CONDITIONS OF THE CONTRACT
1.

2.

DEFINITIONS - Supplement Paragraph 1.1 as follows:
a.

When words such as approved, proper, satisfactory, equal, and as directed are used, they imply such
reference to the Architect’s specific approval and directions.

b.

Provide means to furnish and install.

c.

The provisions of the Agreement take precedence over all other Contract Documents.

WARRANTY - Supplement Paragraph 3.5.1 as follows:
a.

3.

4.

5.

Contractor warrants to Owner and Architect that on receipt of notice from either of them, within the
period of one (1) year following date of Substantial Completion, that defects in materials and/or
workmanship have appeared in the Work, Contractor will promptly correct such defects to the state of
condition originally required by the Contract Documents at Contractor’s expense.

SHOP DRAWINGS - Supplement Paragraph 3.12 as follows:
a.

The Contractor shall submit one (1) electronic copy of all Shop or Setting Drawings and Schedules
required for the work of the various trades, after same have been checked and compared with the
Contract Document Requirements, and after checking with field conditions at the job and so certified
on the Drawings by the Contractor. Above Drawings will not be checked by Architect unless same
bear certification.

b.

Architect’s approval is subject to notations on Drawings, Compliance with Drawings and
Specifications, and conditions and measurements at project. Measurements and quantity not checked
or approved.

SAMPLES - Supplement Subparagraph 3.12.3 as follows:
a.

All samples as called for in the various Sections of this Specification and any other samples, as
directed, shall be furnished by the Contractor for approval.

b.

All samples of materials that require approval as to color, texture, finish and type shall be furnished at
the same time, so that an intelligent selection of colors and textures may be made by the Architect.

COLOR SELECTIONS
a.

The Contractor shall provide for and coordinate into the project construction schedule, a 6-week time
frame for the Architect/Designer to make final color selections from Contractor's submittals, obtain
approval from the Owner and to submit a color schedule, indicating what colors go where, to the
Contractor. Time frame begins when Architect has received 100% of submittals listed below.

b. Submittals, i.e., actual samples, manufacturers' literature, full color line options, etc., shall include as a
minimum, but not limited to:
Masonry, Stone, Brick, etc.
Carpet Types
Sheet Vinyl Flooring
Vinyl Composition Tile & Plank Flooring
Vinyl Base
Ceramic Wall Tile
Ceiling Types
Paint
Corner Guards
Plastic Laminate (Manufacturer)
Wood Stain for Doors and Woodwork
Aluminum Storefront System
6.

CLEAN UP - Supplement Paragraph 3.15 as follows:
a.
Each Contractor shall, at all times, remove any and all of his rubbish from the buildings and grounds
and keep the building site clean.
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b.

c.
7.

2)

Painted, Decorated, and Stained Work. Remove all marks, stains, fingerprints and other soil
or dirt from all painted, decorated, and stained work.

3)

Temporary Protection. Remove all temporary protections; clean and polish all floors at
completion.

4)

Woodwork. Clean and polish all woodwork upon completion.

5)

Hardware. Clean and polish all hardware for all trades. This shall include removal of all
stains, dust, dirt, paint, etc., upon completion.

6)

Tile Work. Remove all spots, soil, and paint from all tile work, wash same upon completion.

7)

Fixtures and Equipment. Clean all fixtures and equipment, removing all stains, paint, dirt,
and dust.

All combustible rubbish, and all debris and other rubbish shall be removed entirely from the premises.

MUTUAL RESPONSIBILITY OF CONTRACTORS - Supplement Paragraph 6.2 as follows:
a.

8.

In addition to the general broom cleaning, the General Contractor shall do the following special
cleaning for all trades at the completion of the work:
1)
Glass. Remove putty, stains and paint from all glass and wash and polish same. Care shall be
taken not to scratch the glass.

General Contractor shall assume general coordination and direction of the project. General Contractor
shall cooperate with Mechanical and Electrical Contractors and other subcontractors and/or suppliers
on the Work and install their work in sequence to facilitate and not delay the completion of the
project. The Architect is not the coordinator or expeditor of the work of the contractors and/or
subcontractors referred to hereinbefore.

CHANGES IN THE WORK
Refer to Paragraph 7.2 and insert the following:
a.
Whenever a Change Order involves net cost decrease, the CREDIT to the Owner shall be such net cost
decrease. Whenever a Change Order involves a summary net increase, the Contract shall be increased
by the amount of such net cost increase plus 10% of such net cost for overhead and profit. The
General Contractor will furnish supervision and coordination for 10% of the cost of additional
Mechanical and Electrical work ordered by the Owner.

9.

b.

The Contractor shall furnish the Owner an itemized accounting with supporting data used in
computing the value of any change that might be ordered.

c.

Change Orders must state a number of added days or days to be deleted from completion time. If no
change in days is required by the change order, write NONE. Failure to comply with above voids any
later request for extra time.

APPLICATION FOR PROGRESS PAYMENTS AND CERTIFICATION FOR PAYMENT
a.

Amend Subparagraph 9.3.1 and insert the following: On or before the 25th day of each month, the
Contractor shall submit to the Architect an itemized Application for Payment supported by such data
substantiating the Contractor’s right to payment as the Owner or Architect may require.

b.

Amend Subparagraph 9.4.1 and insert: If the Contractor has made application for payment as above,
the Architect will, with reasonable promptness and within seven (7) days after receipt of the
application, issue an application for payment to the Owner, with a copy to the Contractor in the
amount of 90% of the value of the Contract the Architect determines has been completed to the date of
application, thus a 10% retainage, less any amount paid to the Contractor, or state in writing his reason
for withholding an application as provided in Subparagraph 9.5.1.

c.

Date of payment of the Application for Payment by the Owner is hereby defined as the earliest
possible date that the Owner can prepare vouchers after receipt of Application for Payment from the
Architect and approval of same by any governing body of the Owner and issuance of vouchers to
cover Application for Payment.
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10.

11.

CONTRACTOR’S LIABILITY INSURANCE
a.

Workers’ Compensation and Employers Liability Insurance - Refer to Subparagraph 11.1.1.

b.

Bodily Injury and Property Damage - Refer to Subparagraph 11.1.2. Limits shall be as follows:
(1)
Limits of liability coverage shall be $2,000,000.00 Combined Single Limit for Bodily Injury
and Property Damage.

c.

Owner’s Protective Liability Insurance - Refer to Paragraph 11.2 - Owner’s Option.

PERFORMANCE AND PAYMENT BONDS - Supplement Subparagraph 11.4.1 as follows:
a.

Bond shall be equivalent to AIA Form A311, two-part Performance Bond and Labor and Materials
Bond with amount shown on each part equal to 100% of the total amount payable by the terms of the
Contract. Surety shall be company licensed to do business at the place of building and shall be
acceptable to the Owner.
END OF SECTION
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SECTION 01010
GENERAL WORK REQUIREMENTS
1.

GENERAL
Should conflict occur between these General Work Requirements and the General Conditions, the
requirements of this Section take precedence.

2.

INTENT OF DOCUMENTS
The Contract Drawings are complementary and what is called for by anyone shall be as binding as if
called by all. The intention of the documents is to include all labor and materials, equipment and
transportation necessary for the proper execution of the work.

3.

MANUFACTURERS’ DIRECTIONS
All manufactured articles, materials and equipment shall be applied, installed, connected, erected,
used, cleaned and conditioned as directed by the manufacturers, unless herein specified to the contrary.

4.

COOPERATION - CONTRACTOR WITH OWNER
It shall be clearly understood that the Owner reserves the right to install various equipment in the
building prior to completion and acceptance, and it shall be the duty of the Contractor to cooperate
with the Owner’s employees rendering such assistance and so arranging his work that the entire project
will be delivered complete in the best possible condition when required.

5.

BUILDING PERMIT
As stated in Subparagraph 4.7.1, AIA DOCUMENT A201, General Conditions, the General Contractor
shall secure and pay for the building permit.

6.

CONSTRUCTION COORDINATION
Before starting construction, a meeting shall be held with Contractor(s), Architect, Consulting
Engineers in attendance to plan and coordinate the schedule of construction and to review intent of
Contract Documents. Contractor(s) shall follow instructions received at meeting in prosecuting the
Work.

7.

MATERIALS - EQUIPMENT - SUBSTITUTION
a.
In general, these Specifications identify the required materials and equipment by naming one
or more manufacturers, brand, model, catalog number and/or other identification; the firstnamed manufacturer’s product used as a basis for design; the other named brands considered
equivalent. Equivalent brand manufacturers named must furnish products consistent with the
Specifications for the first-named product, as determined by the Architect. Base Bid shall
include only those brands named and must be used on the project, except as hereinafter
provided.
b.

Materials or equipment specified exclusively, Base Bid shall be based on same and used on
project, except as hereinafter provided.

c.

Prior to receipt of bids, should Contractor wish to incorporate in Base Bid, brands or products
other than those named in the Specifications, he shall submit written request for substitution to
Architect not later than seven (7) days prior to date bids are due. Architect will consider
request and items approved will be listed in an addendum issued to all bidders.

d.

After execution of Contract, substitution of product brands for those named in the
Specifications will be considered, only if request is received within thirty (30) days after
Contract Date and request includes showing credit due Owner.

e.

Materials specified equivalent and those proposed for substitution must be equal or better than
first-named material in construction, efficiency, utility, aesthetic design, physical size shall not
be larger than space provided for it. Request for substitution by full description and technical
data in two (2) copies, including manufacturer’s name, model, catalog number, photographs or
cuts, physical dimensions, operating characteristics, and any other information for comparison.

f.

Owner reserves the right:
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General Work Requirements

1) To require any or all bidders, before execution of Contract, to state what materials they
will use.
2) To require “if bound with the Bid Form,” the Contractor to fill out a BID SUPPLEMENT
listing the BASE BID and “ADD” or “DEDUCT” for other materials he proposes to use.
8.

APPROVAL OF SUBCONTRACTORS - MATERIALS
a.
The Contractor, if requested, must submit for approval before signing Agreement, list of
Subcontractors and material suppliers enumerating items of work to be performed, name of
materials, equipment, etc., to be furnished and/or installed. Refer to Paragraph - MATERIALS
- EQUIPMENT - SUBSTITUTION.
b.

9.

10.

If the list is not requested prior to signing of Agreement, list, as described in previous
paragraph, shall be furnished within ten (10) days of signing Agreement.

PROTECTION - Supplement, ARTICLE 10, AIA GENERAL CONDITIONS
a.
Refer to Paragraph - WEATHER CONDITIONS.
b.

Each Contractor shall assume responsibility for his materials stored on the premises.

c.

General Contractor shall take charge and assume general responsibility for proper protection of
project during construction.

d.

The General Contractor shall protect trees, shrubs, lawns and all landscape from damage,
providing guards and covering. Damaged work shall be repaired or replaced at his expense.
Protect streets and sidewalks and make repairs at his expense.
1) Water Protection. The General Contractor shall, at all times, protect the excavation,
trenches, and/or the building from damage by rain water, spring water, ground water,
backing up of drains or sewers and all other water. He shall provide all pumps and
equipment and enclosures to provide this protection.
2) Temporary Drainage. The General Contractor shall construct and maintain all necessary
temporary drainage and do all pumping necessary to keep the excavation free of water.
3) Snow and Ice. The General Contractor shall remove all snow and ice from public
sidewalks and from the building, as may be required for the proper protection and/or
prosecution of the Work.
4) Bracing, Shoring and Sheeting. The General Contractor shall provide all shoring, bracing
and sheeting as required for safety and for the proper execution of the work and have same
removed when the work is completed.
5) Guard Lights. The General Contractor shall provide and maintain guard lights at all
barricades, railings, obstructions in the streets, roads or sidewalks and at all trenches or
pits adjacent to public walks or roads.
6) Weather Conditions. The General Contractor shall, at all times, provide protection against
weather; rain, winds, storms, frost, or heat, so as to maintain all work, materials, apparatus,
and fixtures, free from injury or damage. At the end of the day’s work, all new work likely
to be damaged shall be covered.

WEATHER CONDITIONS
The Contractor shall protect all portions of his work and all materials, at all times from damage by
water, freezing, frost and is to repair, replace and make good to the satisfaction of the Architect, any
portion of same which may in the Architect’s opinion, have been damaged by the elements.
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11.

GRADES, LINES, LEVELS, AND SURVEYS
The Owner will establish the lot lines, restrictions and a bench mark. All other grades, lines, levels,
and bench marks shall be established and maintained by the General Contractor, who shall be
responsible for same. The General Contractor shall verify all grades, lines, levels and dimensions as
shown on the Drawings and he shall report all errors or inconsistencies in the above to the Architect
before commencing work.
a. The General Contractor shall provide and maintain well-built batter boards at all corners. He shall
establish bench marks in not less than two (2) widely separated places. As the work progresses, he
shall establish bench marks at each floor, giving exact levels of the various floors.
b. As the work progresses, the General Contractor shall lay out in the forms and the rough flooring
the exact location of all partitions as a guide to all trades.
c. The General Contractor shall verify all grades, lines, levels and dimensions as shown on the
Drawings and he shall report any errors or inconsistencies in the above to the Architect before
commencing work.

12.

USE OF COMPLETED PORTIONS
The Owner reserves the right to take possession of and use any completed or partially completed
portions of the building, and further reserves the right to install equipment and facilities which are not
a part of the Contract, notwithstanding the fact that the time of completion of entire work or portions
thereof may not have expired; but such taking possession or installation of facilities shall not be
deemed an acceptance of any work not completed in accordance with the Contract Documents. The
Owner, in taking possession of completed portions or installing such equipment, and facilities, shall do
so at his own expense any damage which may occur either directly or indirectly by reason of such
action.
a.
Building Completion-Occupancy. Owner reserves the right to occupy building when the time
for completion of work as stipulated in Contract has been reached, even though all parts of the
work have not been completed and accepted by Owner. All work, including heating, electrical,
and water service, will be discontinued only to Owner schedule.
b.

13.

Limit of Contract is not confined to any particular area of the site, but includes any area
required to perform work shown on the Drawings and/or specified in these Specifications.

REQUIREMENTS IMMEDIATELY AFTER EXECUTION OF CONTRACT
Immediately after execution of the Contract, the Contractor shall deliver to the Architect the following
items which are described more fully in following Articles:
Schedule of Values
Schedule of Operations
Progress Charts
Samples
Superintendent’s name and resume of experience
List of Subcontractors and Material Suppliers
a.

Schedule of Values on AIA Form G702, or other form approved by the Architect, a detailed
breakdown of the Contract Sum indicating the amounts allotted to the various divisions of the
work for labor and material. The schedule will serve as a guide to the Architect in determining
the amounts due each month as the work progresses. The schedule shall be broken down as
directed by the Architect.

b.

Schedule of Operations based on the above Schedule of Values and indicating the progress of
the work up to the first day of each month shall be prepared by the Contractor in a form
approved by the Architect and shall be delivered to the Architect in duplicate with each
application for payment.

c.

Progress Charts based on the above specified schedule of operations and indicating the
progress of the work up to the first day of each month shall be prepared by the Contractor in a
form approved by the Architect and shall be delivered to the Architect in duplicate with each
application for payment. Progress charts shall be in the form of a bar graph. Along with
progress charts the Contractor shall provide an estimated monthly cash flow chart.
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14.

15.

CONSTRUCTION PROCEDURE
a.
Each Contractor shall schedule his work so as to cause a minimum of interference with
business operations during all of the construction work.
b.

In-Use Areas. Construction work within areas immediately adjacent to existing in-use areas
shall be coordinated with the Owner, so that work is accomplished during periods of light
occupancy of the areas and cause the least disturbance. Work shall be executed by methods
that will create the last amount of noise. Work shall be prefabricated when practical to do so.
New facilities shall be ready for use prior to disturbing existing areas.

c.

Precautions and Cooperation
1)
Notify the Owner 7 days in advance before any utility (natural gas, water, electricity,
or sewer) is to be interrupted.
2)

With proper notification, interruption in utilities up to 4 hours will be permitted
without special provisions by the Contractor. *If any interruption of a utility exceeds 4
hours the Contractor must make arrangements for temporary alternate utility service.

3)

Interruption of utilities must be coordinated with the Owner with changeovers and out
of service at night. Weekend and evening changeovers of utilities shall occur with no
additional cost to the Owner.

TIME EXTENSIONS ADVERSE WEATHER
a.
The Contractor shall comply with all provisions of the General Conditions in submitting any
request for extension of Contract Time due to unusually severe weather.
b.

Definitions:
1.
Adverse Weather - Atmospheric conditions at a definite time and place which are
unfavorable to construction activities.
2.

c.

Unusually Severe Weather - Weather which is more severe than the adverse weather
anticipated for the season, location, or activity involved.

In order for any request of time extension due to unusually severe weather to be valid, the
Contractor must document both of the following conditions.
1.
The weather experienced at the project site during the Contract period is more severe
that the adverse weather anticipated for the project location during any given month.
2.

d.

JAN
10

The unusually severe weather actually caused a delay to the completion of the project.
The delay must be beyond the control and without fault or negligence by the
Contractor.
The following schedule of monthly anticipated adverse weather delays will constitute the
baseline for monthly weather time evaluations. The Contractor's Progress Schedule must
reflect these anticipated adverse weather delays in all weather affected activities:
MONTHLY ANTICIPATED ADVERSE WEATHER DELAY WORK DAYS BASED ON
FIVE (5) DAY WORK WEEK
FEB
8

MAR APR
7
6

MAY JUN
7
7

JUL
5

AUG
5

SEP
5

OCT
4

NOV
5

DEC
9

END OF SECTION 01010
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SECTION 01019
SPECIAL PROVISIONS
1.

GENERAL
Should conflict occur between these Special Provisions and the General Conditions, the requirements
of the Special Provisions shall take precedence.

2.

TIME OF CONSTRUCTION - LIQUIDATED DAMAGES
a.
Time of Construction - The Contractor will commence the work within ten (10) days after the
Architect shall have given the Contractor written notice to commence construction to the
satisfaction of the Owner within the calendar days as Contractor so stated in his Bid Form. The
time for completion herein set forth shall be extended for the period of any reasonable delay
which is due exclusively to causes beyond the control and without the fault of the Contractor,
including acts of God, fires, floods, and direction by the Architect. It is impractical to perform
any operation of construction and acts of omissions of the Owner with respect to matters for
which Owner is solely responsible; provided, however, that no such extension of time for
completion shall be granted the Contractor, unless within ten (10) days after the happening of
any event relied upon by the Contractor for such extension of time, the Contractor shall have
made a request, therefore, in writing to the Architect. Extended time will be submitted with
pay request for Owner’s approval.
b.

Liquidated Damages - The time of completion of the construction of the project is of the
essence of this Contract. Should the Contractor neglect, refuse, or fail to complete the project
within the time herein agreed upon, after giving effect to extensions of time, if any, herein
provided; then in that event and in view of the difficulty of estimating with exactness damages
caused by such delay, the Owner shall have the right to deduct from and retain out of such
money, which may then be due or which may become due and payable to the Contractor, the
sum of THREE HUNDRED DOLLARS ($300.00) per day for each and every day that such
construction is delayed in its completion beyond the specified time, as liquidated damages and
not as a penalty. If the amount due and to become due from the Contractor to the Owner is
insufficient to pay in full any such liquidated damages, the Contractor shall pay to the Owner
the amount necessary to effect such payment in full; provided, however, that the Owner shall
promptly notify the Contractor in writing of the manner in which the amount retained, deducted
or claimed as liquidated damages was computed.

c.

Joint Responsibility - The General Contractor and/or Subcontractors causing the delay in
completion of the project shall be responsible for payment of liquidated damages. In no case
shall the total liquidated damages for all contracts exceed the sum of daily liquidated damages
multiplied by the number of days of delay in completion.

3.

ALTERNATES - Refer to Alternate Schedule, Section 01030
a.
Alternates specified are not a part of Base Bid, but are Alternates to same, their acceptance
being at option of Owner.

4.

ENUMERATION OF DRAWINGS AND SPECIFICATIONS
a.
Correlation. Accompanying these Specifications are the Drawings, which jointly with these
Specifications, are intended to explain each other and describe and coordinate the work to be
performed under the Contract.
b.

Verification of Documents. Before submitting his bid, each Bidder shall check his set(s) of
Drawings and Specifications and advise the Architect if any sheets are missing.

c.

Specifications Explanations. For convenience of reference, the Specifications are separated
into Titled Divisions and Sections. Such separation shall not, however, operate to make the
Architect an arbiter to establish limits between the Contractor and Subcontractor or SubSubcontractor.

d.

Drawings. Refer to LIST OF DRAWINGS.

e.

Specifications. Refer to TABLE OF CONTENTS.
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5.

WARRANTIES
Before being eligible for final payment, Contractor shall deliver to Owner, through Architect, all
special warranties specified for materials, equipment and installation.

6.

OPERATING INSTRUCTIONS
Before being eligible for final payment, Contractor shall deliver to Owner, through Architect, three (3)
copies of manufacturer’s operating instructions, one (1) complete set of shop drawings on each piece of
equipment, and such framed instructions as instructed.

7.

AS-BUILT DRAWINGS
Before being eligible for final payment, the Electrical and Mechanical Contractors shall prepare and
deliver to Owner, through Architect, one (1) set of AS-BUILT DRAWINGS. These drawings may
consist of marked-up prints, if the Contractor so chooses, but shall show the correct location of every
item of equipment, piping, conduit, panel boards, ductwork, switches, valves, etc. If marked-up prints
are used, they shall be new white prints.

8.

CERTIFICATE OF COMPLIANCE
Upon completion of project, Contractor is to furnish written Certification to the Architect that he has
complied with every paragraph of the Specifications and Drawings.

9.

CONTRACTOR’S MONTHLY APPLICATION FOR PAYMENT FORM
Contractor’s monthly Application for Payment shall be submitted as per General Conditions. AIA
Document G702, Application and Certificate for Payment is approved and acceptable.

10.

FILING AND RECORDING OF BONDS
In addition to furnishing the number of combination Performance Bond and Labor and Materials
Payment Bond, and Statutory Bond, if required, the Contractor shall file copies of such bonds with
Clerk of the District Court and furnish Architect with receipt furnished by Clerk of the District Court,
covering charges for filing and recording of said bonds.

11.

STATUTORY BONDS
In addition to furnishing the combination Performance and Labor and Materials Payment Bond
specified in General Conditions, the Contractor shall furnish Statutory Bond in an amount not less than
100% of the Agreement in such numbers and form stated in Sample Copy bound in the Specifications.
Statutory Bond shall be filed and recorded with Clerk of the District Court, as specified in Paragraph FILING AND RECORDING OF BONDS.

12.

DOCUMENTS FURNISHED CONTRACTORS
The General Contractor will be furnished, free of charge, the following working drawings and
specifications, including modifications for construction of the project - 20 sets. The General Contractor
will be responsible for distribution of these sets to the Subcontractors and suppliers. The Contractor shall
pay the actual cost of reproduction and postage for all additional sets requested by him.

13.

SALES TAX EXEMPTIONS

a.

Materials, labor and equipment incorporated into this project are not exempt from the
payment of sales tax under the laws of the State of Texas and such sales tax shall be
included in the Bid of the Bidder. Confirm with owner.
END OF SECTION 01019
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SECTION 01500
TEMPORARY FACILITIES
1.

GENERAL
Should conflict occur between the Temporary Facilities and the General Conditions, the requirements of
this Section take precedence.

2.

TEMPORARY HEAT
a.

3.

4.

The General Contractor shall provide heat, fuel and services as necessary to protect all work and
materials against injury from dampness and cold until final acceptance of all work and material in
the Contract, unless the building or buildings are fully occupied by the Owner prior to such
acceptance, in which case, the Owner shall assume all expenses of heating from date of occupancy.
The General Contractor shall provide heat as follows:
1)

At all times during the placing, setting and curing of concrete, provide sufficient heat to
insure the heating of the spaces involved to not less than 50° F.

2)

From the beginning of the application of gypsum board taping and during the setting and
curing period, provide sufficient heat to produce a temperature in the spaces involved of
not less than 50° F.

3)

For a period of ten (10) days previous to the placing of interior wood finish and throughout
the placing of this and other interior finishing, varnishing, painting, etc., and until final
acceptance of the work or until full occupancy by the Owner, provide sufficient heat to
produce a temperature of not less than 70° F. Heating Subcontractor shall set such
necessary temporary radiation as may be required.

4)

Mechanical Subcontractor shall, as soon as possible, provide temporary heating facilities
through the installed heating equipment.

SIGN AND ADVERTISING
a.

The General Contractor shall furnish and erect one (1) painted sign, 4’-0” x 8’-0” in size, as shown
on the last page of this Section and placed where directed. Sign shall have the following:
1)
Name of Project
2)
Name and Address of Architect
3)
Name and Address of General Contractor
4)
Name of Mechanical Subcontractor
5)
Name of Electrical Subcontractor
6)
Picture of Project (coordinate with Architect)

b.

Post entire construction with DANGER and NO TRESPASSING signs to comply with safety and
insurance regulations.

c.

Keep premises clear and free from other signs or posters.

TEMPORARY FIELD OFFICES
a.

General Contractor shall provide and maintain in good condition, a painted weatherproof field
office (adequate size trailer acceptable) for use of General Contractor and Architect’s
representative. Provide such building with heat, electric lights, telephone, locked doors, windows,
table, and rack for Drawings. Building to remain property of General Contractor.

b.

Electrical and Mechanical Subcontractors shall maintain similar field office, meeting requirements
of previous paragraph, except provisions for Architect’s representative not needed.
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5.

TEMPORARY ENCLOSURES
General Contractor to provide:
a.
Temporary weathertight enclosures for all exterior openings as soon as possible as walls and roofs
are built to protect work from weather. Temporary exterior doors equipped with padlocks.
b.

6.

In cold weather, provide additional precautions necessary, including heat at such openings to
protect building and contents.

TEMPORARY SHEDS
The Contractor shall provide and maintain on the premises watertight storage sheds for storage of all
materials which may be damaged by weather. These sheds shall have wood floors raised above the
ground.

7.

TEMPORARY CONSTRUCTION ITEMS
General Contractor shall furnish necessary temporary stairs, chutes, runways, scaffolds, ladders and hoist.

8.

9.

TEMPORARY TOILET ACCOMMODATIONS
a.

The General Contractor shall provide for the use of all workmen, in accordance with local
ordinances, ample temporary sanitary toilet accommodations and keep such clean and free from
flies. Prior to completion of the Contract, all connections and appliances connected with same will
be removed and the premises left perfectly clean.

b.

The Mechanical Subcontractor shall, as soon as conditions of the work will allow, install inside
building a temporary toilet with connections to the sewer.

TEMPORARY TELEPHONE
The General Contractor shall install at his own expense, a job telephone, and shall pay for all local calls.
All long distance calls shall be paid by party making the call.

10.

11.

TEMPORARY LIGHT AND POWER
a.

For new construction, the General Contractor shall arrange for temporary service, pay for all
expenses therewith and bring services to building and run extensions to locations necessary for
operations.

b.

Permit other Subcontractors to use same. Other Subcontractors requiring additional extensions,
make and remove same at their expense. General Contractor shall pay for all electricity consumed.

WATER FOR CONSTRUCTION
The Owner will furnish all water for construction. The General Contractor will be responsible for
necessary water connections to existing source.
END OF SECTION 01500
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SECTION 02110
SITE CLEARING
PART 1 GENERAL
1.01
A.
C.
D.
E.
F.

SECTION INCLUDES
Remove surface debris.
Clear site of plant life and grass.
Remove trees and shrubs.
Remove root system of trees and shrubs.
Topsoil excavation.

1.02
A.

REGULATORY REQUIREMENTS
Conform to applicable local codes and ordinances for disposal of debris, burning debris on site, use of
herbicides, etc.
Coordinate clearing Work with utility companies as required.

B.

PART 2 PRODUCTS
Not Used
PART 3 EXECUTION
3.01
A.

PREPARATION
Verify that existing plant life designated to remain, is tagged or identified.

3.02
A.
B.
C.

PROTECTION
Locate, identify, and protect utilities that remain, from damage.
Protect trees, plant growth, and features designated to remain, as final landscaping.
Protect bench marks and existing structures from damage or displacement.

3.03
A.
B.
C.

CLEARING
Clear areas required for access to site and execution of Work.
Remove paving, curbs, and improvements designated.
Remove trees and shrubs indicated. Remove stumps, root system surface rock and other areas
indicated or implied for completion of the project.
Clear undergrowth and deadwood, without disturbing subsoil. Strip and clear vegetation from areas
designated to be filled, excavated, regraded, or landscaped.

D.
3.04
A.

REMOVAL
Remove debris, rock, and extracted plant life from site.

3.05
A.
B.

TOPSOIL EXCAVATION
Excavate clean topsoil from areas to be further excavated, filled, re-landscaped, or regraded.
Stockpile in area designated on site to depth not exceeding 8 feet. Protect from erosion. Remove
excess topsoil not being reused, from site.
END OF SECTION 02110
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SECTION 02205
SOIL MATERIALS
PART 1 GENERAL
1.01
A.

SECTION INCLUDES
Subsoil and topsoil materials.

1.02
A.

RELATED SECTIONS
Document:
The Geotechnical Engineering Report. The engineering study, subsurface exploration, boring location
diagram, boring logs, laboratory test results, and geotechnical recommendations.

1.03
A.

REFERENCES
ANSI/ASTM D698 - Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate
Mixtures, Using 5.5 lb (2.49 Kg) Rammer and 12 inch (304.8 mm) Drop.
ASTM D2487 - Classification of Soils for Engineering Purposes.

B.

PART 2 PRODUCTS
2.01
A.

SOIL MATERIALS
Fill Material: Under slabs and within the zone of influence of foundation elements must be a material
approved by the geotechnical engineer and as indicated in the geotechnical report, in coordination with.

B.

Fill and Backfill Material: Other areas, foundation backfill, site grading, and pavement, should be clean
site material or similar borrow material, in coordination with.

2.02
A.
B.
C.

SOURCE QUALITY CONTROL
Inspection and testing will be performed by an independent laboratory, Contractor shall bear all related
costs under provisions of General Requirements.
Tests and analysis of soil material will be performed in accordance with ANSI/ASTM D698.
If tests indicate materials do not meet specified requirements, change material and retest at no cost to
Owner.

PART 3 EXECUTION
3.01
A.
B.
C.
D.

STOCKPILING
Stockpile materials on site at locations indicated or in areas that will not impact project completion.
Stockpile in sufficient quantities to meet project schedule and requirements.
Separate differing materials with dividers or stockpile apart to prevent mixing.
Direct surface water away from stockpile site to prevent erosion or deterioration of materials.

3.02
A.

STOCKPILE CLEANUP
Remove stockpile, leave area in a clean and neat condition. Grade site surface to prevent free-standing
surface water.
END OF SECTION 02205
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SECTION 02211
ROUGH GRADING
PART 1 GENERAL
1.01
A.
B.

SECTION INCLUDES
Removal of topsoil and subsoil.
Cutting, grading, filling and rough contouring the site for site structures, building pads and paving.

1.02
A.

RELATED SECTIONS
Document:
The Geotechnical Engineering Report. The engineering study, subsurface exploration, boring
location diagram, boring logs, laboratory test results, and geotechnical recommendations.

PART 2 PRODUCTS
2.01
A.

MATERIALS
Topsoil, Fill and Structural Fill: As specified in Section 02205.

PART 3 EXECUTION
3.01
A.

EXAMINATION
Verify that survey bench mark and intended elevations for the Work are as indicated.

3.02
A.
B.

PREPARATION
Identify required lines, levels, contours, and datum.
Stake and flag locations of known utilities. Locate, identify, and protect utilities that remain, from
damage. Notify utility company to remove and relocate utilities.
Protect above and below grade utilities that remain.
Protect plant life, lawns, rock outcropping and other features remaining as a portion of final
landscaping.
Protect bench marks, existing structures, fences, sidewalks, paving, and curbs from excavating
equipment and vehicular traffic.

C.
D.
E.
3.03
A.
B.
C.

SUBSOIL EXCAVATION
Excavate subsoil from areas to be further excavated, relandscaped, or regraded.
Stockpile in area designated on site to depth not exceeding 8 feet. Protect from erosion. Remove
subsoil not being reused, from site.
When excavating through roots, perform work by hand and cut roots with sharp axe.

3.04
A.
B.
C.
D.
E.
F.

FILLING
Fill areas to contours and elevations with unfrozen materials.
Place fill materials on continuous layers and compact in accordance with Schedule at end of Section.
Maintain optimum moisture content of fill materials to attain required compaction density.
Slope grade away from building minimum 2 inches in 10 ft. unless noted otherwise.
Make grade changes gradual. Blend slope into level areas.
Remove surplus fill materials from site.

3.05
A.

TOLERANCES
Top Surface of Subgrade: Plus or minus 1/10 foot.

3.06
A.
B.
C.

FIELD QUALITY CONTROL
Field inspection and testing will be performed under provisions of the General Requirements.
Compaction testing will be performed in accordance with ANSI/ASTM D698.
If tests indicate Work does not meet specified requirements, remove Work, replace and retest at no
additional cost to the Owner.
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3.07
A.
B.
C.

SCHEDULES
Structural Fill: (Building and Paving)
1.
Fill Maximum 8 inches compacted depth.
2.
Compact to minimum 95 percent of maximum density.
Subsoil Fill:
1.
Fill Maximum 8 inches compacted depth.
2.
Compact to minimum 90 percent of maximum density.
Topsoil Fill:
1.
Fill Maximum 8 inches depth.
END OF SECTION 02211
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SECTION 02222
EXCAVATING
PART 1 GENERAL
1.01
A.
B.
C.

SECTION INCLUDES
Excavating for building foundations and footings.
Excavating for slabs-on-grade, paving, landscaping.
Excavating for site structures.

1.02
A.

RELATED SECTIONS
Document:
The Geotechnical Engineering Report. The engineering study, subsurface exploration, boring
location diagram, boring logs, laboratory test results, and geotechnical recommendations.

PART 2 PRODUCTS
Not Used
PART 3 EXECUTION
3.01
A.
B.
C.
D.
E.
3.02
A.
B.
C.
D.
E.
F.
G.
H.
I.
J.
K.

PREPARATION
Identify required lines, levels, contours, and datum.
Locate, identify, and protect utilities that remain, from damage.
Notify utility company to remove and relocate utilities.
Protect plant life, lawns, rock outcropping and other features remaining as a portion of final
landscaping.
Protect bench marks, existing structures, fences, sidewalks, paving and curbs from excavation
equipment and vehicular traffic.
EXCAVATION
Underpin adjacent structures which may be damaged by excavation work.
Excavate subsoil required to accommodate building foundations, slabs-on-grade, paving and site
structures, construction operations.
Machine slope banks to angle of repose or less, until shored.
Do not interfere with 45 degree bearing splay of foundation.
Grade top perimeter of excavation to prevent surface water from draining into excavation.
Hand trim excavation. Remove loose matter.
Remove lumped subsoil, boulders, and rock up to 1/3 cu yd measured by volume.
Notify Architect/Engineer of unexpected subsurface conditions and discontinue affected Work in area
until notified to resume work.
Correct areas over-excavated in accordance with Section 02223.
Stockpile excavated material in area designated on site and remove excess material not being reused,
from site.
Execute work in coordination with the Soils Report

3.03
A.
B.

FIELD QUALITY CONTROL
Field inspection will be performed under provisions of the General Requirements.
Provide for visual inspection of bearing surfaces.

3.04
A.
B.

PROTECTION
Protect excavations by methods required to prevent cave-in or loose soil from falling into excavation.
Protect bottom of excavations and soil adjacent to and beneath foundation, from freezing.
END OF SECTION 02222

02222-1

Excavating

SECTION 02223
BACKFILLING
PART 1 GENERAL
1.01
A.
B.
C.
D.
E.

SECTION INCLUDES
Building perimeter and site structure backfilling to subgrade elevations.
Site filling and backfilling.
Fill under slabs-on-grade, paving.
Consolidation and compaction as scheduled.
Fill for over-excavation.

1.02
A.

RELATED SECTIONS
Document:
The Geotechnical Engineering Report. The engineering study, subsurface exploration, boring location
diagram, boring logs, laboratory test results, and geotechnical recommendations.
The Owner & Contractor directed the Structural Engineer to coordinate and utilize Section 4.4
Monolithic, Slab-On Grade Foundation, (PTI) Slab-On-Grade design method.

B.
1.03
A.

REFERENCES
ANSI/ASTM D698 - Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate
Mixtures, Using 5.5 lb (2.49 Kg) Rammer and 12 inch (304.8 mm) Drop.

PART 2 PRODUCTS
2.01
A.
B.

FILL MATERIALS
Fill: As specified in Section 02205.
Execute all fill in coordination with Section 4.4 Monolithic, Slab-On Grade Foundation, (PTI) SlabOn-Grade design method.

PART 3 EXECUTION
3.01
A.

EXAMINATION
Verify subdrainage, dampproofing or waterproofing installation has been inspected and completed.

3.02
A.
B.

PREPARATION
Compact subgrade to density requirements for subsequent backfill materials.
Cut out soft areas of subgrade not capable of in situ compaction. Backfill with fill and compact to
density equal to or greater than requirements for subsequent fill material.
Scarify and proof roll subgrade surface to a depth of 4 inches to identify soft spots; fill and compact to
density equal to or greater than requirements for subsequent fill material.

C.
3.03
A.
B.
C.
D.
E.
F.
G.
H.
I.
J.

BACKFILLING
Backfill areas to contours and elevations with unfrozen materials.
Systematically backfill to allow maximum time for natural settlement. Do not backfill over porous,
wet, frozen or spongy subgrade surfaces.
Fill, place and compact materials in continuous layers not exceeding 8 inches compacted depth.
Employ a placement method that does not disturb or damage other work.
Maintain optimum moisture content of backfill materials to attain required compaction density.
Backfill against supported foundation walls. Do not backfill against unsupported foundation walls.
Backfill simultaneously on each side of unsupported foundation walls until supports are in place.
Slope grade away from building minimum 2 inches in 10 ft. unless noted otherwise.
Make gradual grade changes. Blend slope into level areas.
Remove surplus backfill materials from site.
Leave fill material stockpile areas free of excess fill materials.
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3.04
A.
B.

TOLERANCES
Top Surface of Backfilling Under Paved Areas: Plus or minus 1 inch from required elevations.
Top Surface of General Backfilling: Plus or minus 1 inch from required elevations.

3.05
A.
B.
C.

FIELD QUALITY CONTROL
Field inspection and testing will be performed under provisions of the General Requirements.
Compaction testing will be performed in accordance with ANSI/ASTM D698.
If tests indicate Work does not meet specified requirements, remove Work, replace and retest at no
additional cost to the Owner.
Proof roll compacted fill surfaces under slabs-on-grade, and paving.

D.
3.06
A.
B.

PROTECTION OF FINISHED WORK
Protect finished Work under provisions of the General Requirements.
Reshape and re-compact fills subjected to vehicular traffic.

3.07
A.

SCHEDULE
Interior Slab-On-Grade:
1.
Fill compacted to 95 percent
2.
Cover with Sand Fill 2 inches thick, compacted to 95 percent.
Exterior Side of Foundation Walls Retaining Walls and Over Granular Filter Material and Foundation
Perimeter Drainage:
1.
Fill to subgrade elevation, each lift, compacted to 90 percent.
Fill Under Grass Areas:
1.
Fill to 4 inches below finish grade.
Fill Under Asphalt or Concrete Paving:
1.
Compact subsoil to 95 percent of its maximum dry density.
Fill to Correct Overexcavation:
1.
Lean concrete to minimum compressive strength of 1000 psi.
2.
Compact approved fill to 95 percent of its maximum dry density.

B.
C.
D.
E.

END OF SECTION 02223
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SECTION 02225
TRENCHING
PART 1 GENERAL
1.01
A.
B.
C.

SECTION INCLUDES
Excavating trenches for utilities from 5 feet outside building to municipal utilities.
Compacted fill from top of utility bedding to subgrade elevations.
Backfilling and compaction.

1.02
A.

RELATED SECTIONS
Document:
The Geotechnical Engineering Report. The engineering study, subsurface exploration, boring location
diagram, boring logs, laboratory test results, and geotechnical recommendations.

1.03
A.

REFERENCES
ANSI/ASTM D698 - Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate
Mixtures, Using 5.5 lb (2.49 Kg) Rammer and 12 inch (304.8 mm) Drop.

1.04
A.

FIELD MEASUREMENTS
Verify that survey bench mark and intended elevations for the Work are as shown on drawings.

1.05
A.
B.

COORDINATION
Coordinate all work as required.
Verify work associated with lower elevation utilities are complete before placing higher elevation
utilities.

PART 2 PRODUCTS
2.01
A.

FILL MATERIALS
Fill: As specified in Section 02205.

PART 3 EXECUTION
3.01
A.
B.
C.
D.
E.

PREPARATION
Identify required lines, levels, contours, and datum.
Protect plant life, lawns, rock outcropping and other features remaining as a portion of final
landscaping.
Protect bench marks, existing structures, fences, sidewalks, paving, and curbs from excavation
equipment and vehicular traffic.
Maintain and protect above and below grade utilities which are to remain.
Cut out soft areas of subgrade not capable of in situ compaction. Backfill with fill and compact to
density equal to or greater than requirements for subsequent backfill material.

3.02
A.
B.
C.
D.
E.
F.
G.

EXCAVATION
Excavate subsoil required for utilities to municipal utilities.
Cut trenches sufficiently wide to enable installation and allow inspection.
Do not interfere with 45 degree bearing splay of foundations.
Hand trim excavation. Remove loose matter.
Remove lumped subsoil, boulders, and rock up to 1/3 cu yd measured by volume.
Correct areas over excavated in accordance with Section 02222.
Stockpile excavated material in area designated on site and remove excess material not being used,
from site.

3.03
A.
B.

BACKFILLING
Backfill trenches to contours and elevations with unfrozen materials.
Systematically backfill to allow maximum time for natural settlement. Do not backfill over porous,
wet, frozen or spongy subgrade surfaces.
02225-1
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C.
D.
E.
F.
G.
H.

Granular Fill: Place and compact materials in continuous layers not exceeding 8 inches compacted
depth.
Soil Fill: Place and compact material in continuous layers not exceeding 8 inches compacted depth.
Employ a placement method that does not disturb or damage foundation perimeter drainage, conduit or
pipes in trench.
Maintain optimum moisture content of fill materials to attain required compaction density.
Remove surplus fill materials from site.
Leave fill material stockpile areas completely free of excess fill materials.

3.04
A.

TOLERANCES
Top Surface of Backfilling: Plus or minus 1 inch from required elevations.

3.05
A.
B.
C.

FIELD QUALITY CONTROL
Field inspection and testing will be performed under provisions of the General Requirements.
Compaction testing will be performed in accordance with ANSI/ASTM D698.
If tests indicate Work does not meet specified requirements, remove Work, replace, compact, and retest
at no additional cost to the owner.

3.06
A.

PROTECTION OF FINISHED WORK
Protect or reshape and recompact fills subjected to vehicular traffic during construction.
END OF SECTION 02225
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SECTION 02281
TERMITE CONTROL
PART 1 GENERAL
1.01
A.

SECTION INCLUDES
Soil treatment for termite control below grade, to interior and exterior foundation perimeter.

1.02
A.

QUALIFICATIONS
Applicator: Company specializing in performing the work of this Section with minimum 5 years
documented experience approved by manufacturer, licensed and approved regulations.

1.03
A.

REGULATORY REQUIREMENTS
Conform to requirements for application, application licensing, and authority to use toxicant chemicals
and in accordance with EPA.
Provide certificate of compliance from authority having jurisdiction indicating approval of toxicants.

B.
1.04
A.
B.
1.05
A.
B.
C.

SEQUENCING
Apply toxicant 12 hours prior to installation of vapor barrier under slabs-on-grade and finish grading
work outside foundations.
Notify Architect 24 hours prior to application.
WARRANTY
Provide five year warranty under provisions of the General Requirements.
Warranty: Include coverage for damage and repairs to building and building contents caused by
termites. Repair damage. Re-treat where required.
Inspect and report annually to Owner in writing. Owner reserves the right to renew warranty for an
additional five years.

PART 2 PRODUCTS
2.01
A.
B.
C.

MATERIALS
Toxicant Chemical: EPA and Local authority approved; (DRAGNET, DURSBAN TC, or as approved
equal) synthetically color dyed to permit visual identification of treated soil.
Diluent: Recommended by toxicant manufacturer.
Mix toxicant to manufacturer’s instructions.

PART 3 EXECUTION
3.01
A.
B.
C.
3.02
A.
B.
C.
D.
E.
3.03
A.
B.

EXAMINATION
Verify all the site conditions and become familiar with project scope.
Verify that soil surfaces are unfrozen, sufficiently dry to absorb toxicant, and ready to receive
treatment.
Verify final grading is complete.
APPLICATION
Spray apply or Inject toxicant in accordance with manufacturer’s instructions.
Apply toxicant at locations indicated in Schedule at end of Section.
Apply extra treatment to structure penetration surfaces such as pipe or ducts, and soil penetrations such
as grounding rods or posts.
Re-treat disturbed treated soil with same toxicant as original treatment. Retreat around building
perimeter after top soil has been placed, directly adjacent to foundation wall.
If inspection or testing identifies the presence of termites, re-treat soil and re-test.
PROTECTION OF FINISHED WORK
Protect finished Work, post signage to warn workers that soil poisoning has been applied.
Do not permit soil grading over treated work.
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3.04
A.

SCHEDULES
Locations:
1.
Under Slabs-on-Grade including porches and stoops.
2.
Both Sides of Foundation Surfaces.
3.
Soil Within 10 feet of Building Perimeter.
END OF SECTION 02281
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SECTION 024119
SELECTIVE DEMOLITION
PART 1 - GENERAL
1.1
A.

1.2
A.
B.

1.3
A.
B.

1.4
A.

B.
C.
1.5

SUMMARY
Section Includes:
1.
Demolition and removal of selected portions of building or structure.
2.
Demolition and removal of selected site elements.
3.
Salvage of existing items to be reused or recycled.
MATERIALS OWNERSHIP
Unless otherwise indicated, demolition waste becomes property of Contractor.
Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones
and their contents, commemorative plaques and tablets, and other items of interest or value to
Owner that may be uncovered during demolition remain the property of Owner.
1.
Carefully salvage in a manner to prevent damage and promptly protect, store and prepare
for re-installation, in not scheduled for re-installation or use coordinate with Owner
PREINSTALLATION MEETINGS
Pre-demolition Conference: Conduct conference at Project site, any & all clarifications to be
discussed with Owner or Architect.
Ensure all contractors, subs & suppliers are familiar with any building hazardous materials to
remain, protected or be removed.
INFORMATIONAL SUBMITTALS
Proposed Protection Measures: Provide proper and safe measures for protecting individuals and
property, environmental protection, for dust debris control.. Indicate proposed locations and
construction of barriers.
Schedule of selective demolition activities with starting and ending dates for each activity.
Pre-demolition photographs or video.

A.

CLOSEOUT SUBMITTALS
Inventory of items that have been removed and salvage and any discrepancy of number and/or
condition.

A.

QUALITY ASSURANCE
Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved certification
program.

1.6

1.7
A.
B.
C.
D.

FIELD CONDITIONS
Owner will NOT occupy any portions of building adjacent to selective demolition area.
Conditions existing at time of inspection are identified in Reports for bidding purpose.
Notify Architect and Owner of discrepancies between existing conditions and Drawings before
proceeding with selective demolition.
Hazardous Materials: Reference reports and Coordinate with removal contractors. After
removal, understand item sand materials to remain and or hazardous materials to be encountered
in the Work.

SELECTIVE DEMOLITION

024119 - 1

1.

E.
F.

1.8
A.

Selected Hazardous materials will be removed by separate contract before start of the
Work.
2.
If suspected hazardous materials are encountered, do not disturb; immediately notify
Architect and Owner. Hazardous materials shall be removed by authorized contractor
under a separate contract.
Storage or sale of removed items or materials on-site is not permitted.
Utility Service: Verify and provide new taps and connections to utilities indicated for service
and protect them against damage during all work and operations.
WARRANTY
Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged
during selective demolition, by methods and with materials and using approved contractors so
as not to void existing warranties.

PART 2 - PRODUCTS
2.1
A.

B.

PERFORMANCE REQUIREMENTS
Regulatory Requirements: Comply with governing EPA notification regulations before
beginning selective demolition. Comply with hauling and disposal regulations of authorities
having jurisdiction.
Standards: Comply with ANSI/ASSP A10.6 and NFPA 241.

PART 3 - EXECUTION
3.1
A.
B.

C.
3.2
A.

EXAMINATION
Verify that utilities have been disconnected and capped before starting selective demolition
operations.
Perform survey of condition of building to determine whether removing any element might
result in structural deficiency or unplanned collapse of any portion of structure or adjacent
structures during selective building demolition operations.
Inventory and record the condition of items to be removed and salvaged.
UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS
Existing Services/Systems to Be Removed,: Locate, identify, disconnect, and seal or cap off
utility services and mechanical/electrical systems serving areas to be selectively demolished.
1.
Arrange and coordinate any work or connection to utilities with utility companies.
2.
If services/systems are required to be removed, relocated, or abandoned, provide
temporary services/systems that bypass area of selective demolition and that maintain
continuity of services/systems to other parts of building.
3.
Disconnect, demolish, and remove ALL fire-suppression systems, plumbing, Electrical
and HVAC systems, equipment, and components through-out building and site, and as
indicated on Drawings to be removed.
a.
Piping, Plumbing equipment & fixtures, Electrical wire, conduit, & devices, to Be
Removed: Remove All indicated to be removed, only cap or terminate at public
connections or public service, If new tap or connection is required or desired.
b.
Equipment to Be Removed: Disconnect and only cap or terminate at public or
service providers equipment, lines or services.
c.
Ducts to Be Removed: Remove all ducts and equipment indicated to be removed.

SELECTIVE DEMOLITION
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3.3
A.
B.

C.
3.4
A.

B.

C.

D.

E.

PROTECTION
Temporary Protection: Provide temporary barricades and other protection required to prevent
injury to people and damage to adjacent buildings and facilities to remain.
Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural supports as
required to preserve stability and prevent movement, settlement, or collapse of construction and
finishes to remain, and to prevent unexpected or uncontrolled movement or collapse of
construction being demolished.
Remove temporary barricades and protections where hazards no longer exist.
SELECTIVE DEMOLITION
General: Demolish and remove existing construction only to the extent required by new
construction and as indicated. Use methods required to complete the Work within limitations of
governing regulations and as follows:
1.
Neatly cut openings and holes plumb, square, and true to dimensions required. Use
cutting methods least likely to damage construction to remain or adjoining construction.
Use hand tools or small power tools designed for sawing or grinding, not hammering and
chopping. Temporarily cover openings to remain.
2.
Cut or drill from the exposed or finished side into concealed surfaces to avoid marring
existing finished surfaces.
3.
Do not use cutting torches until work area is cleared of flammable materials. At
concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden
space before starting flame-cutting operations. Maintain portable fire-suppression devices
during flame-cutting operations.
4.
Maintain fire watch during and for at least 2 hours after flame-cutting operations.
5.
Locate selective demolition equipment and remove debris and materials so as not to
impose excessive loads on supporting walls, floors, or framing.
6.
Dispose of demolished items and materials promptly. Comply with requirements for
Construction Waste Management and Disposal.
Site Access and Temporary Controls: Conduct selective demolition and debris-removal
operations to ensure minimum interference with roads, streets, walks, walkways, and other
adjacent occupied and used facilities.
Removed and Salvaged Items:
1.
Clean salvaged items.
2.
Pack or crate items after cleaning. Identify contents of containers.
3.
Store items in a secure area until re-installation or delivery to Owner.
4.
Protect items from damage during transport and storage.
Removed and Reinstalled Items:
1.
Clean and repair items to functional condition adequate for intended reuse.
2.
Pack or crate items after cleaning and repairing. Identify contents of containers.
3.
Protect items from damage during transport and storage.
4.
Reinstall items in locations indicated. Comply with installation requirements for new
materials and equipment. Provide connections, supports, and miscellaneous materials
necessary to make item functional for use indicated.
Existing Items to Remain: Protect construction indicated to remain against damage and soiling
during selective demolition. When permitted by Architect, items may be removed to a suitable,
protected storage location during selective demolition, cleaned, restored, and reinstalled in their
original or indicated locations after selective demolition operations are complete.

SELECTIVE DEMOLITION
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3.5
A.

B.
C.

CLEANING
Remove demolition waste materials from Project site and dispose of them in an EPA-approved
construction and demolition waste landfill acceptable to authorities having jurisdiction and
recycle or dispose of them according to Construction Waste Management and Disposal.
1.
Do not allow demolished materials to accumulate on-site.
2.
Remove and transport debris in a manner that will prevent spillage on adjacent surfaces
and areas.
3.
Remove debris from elevated portions of building by chute, hoist, or other device that
will convey debris to grade level in a controlled descent.
4.
Comply with standard requirements and Construction Waste Management and Disposal.
Burning: Do not burn demolished materials.
Clean adjacent structures and improvements of dust, dirt, and debris caused by selective
demolition operations. Return adjacent areas to condition existing before selective demolition
operations began.
END OF SECTION

SELECTIVE DEMOLITION

024119

024119 - 4

SECTION 02520
PORTLAND CEMENT CONCRETE PAVING
PART 1 GENERAL
1.01
A.

SECTION INCLUDES
Concrete sidewalks and stair steps, integral curbs, gutters, driveways and parking areas.

1.02
A.

PERFORMANCE REQUIREMENTS
Paving: Designed for parking and light duty commercial vehicles.

1.03
A.
B.

QUALITY ASSURANCE
Perform work in accordance with ACI 301, requirements of Sections 03100, 03200 and 03300.
Obtain cementitious materials from same source throughout.

1.04
A.

ENVIRONMENTAL REQUIREMENTS
Do not place concrete when base surface temperature is less than 40 degrees F, or surface is wet or
frozen.

PART 2 PRODUCTS
2.01
A.
B.

FORM MATERIALS
Wood or Steel form material, profiled to suit conditions.
Joint Filler: ANSI/ASTM D1751 type; 3/4 inch thick.

2.02
A.
B.

REINFORCEMENT
Welded Steel Wire Fabric: Plain type, ANSI/ASTM A185; 6x6 - 6x6 in flat sheets or coiled rolls.
Reinforcing Steel: ASTM A615; 40 ksi yield grade; deformed billet steel bars; unfinished.

2.03
A.
B.
C.
D.
E.

CONCRETE MATERIALS
Cement: ASTM C150 Air Entraining - Type IA Portland type, natural color.
Fine and Coarse Mix Aggregates: ASTM C33.
Water: Potable, not detrimental to concrete.
Air Entrainment: ASTM C260.
Chemical Admixture: ASTM C494, as approved by Architect.

2.04
A.
B.

CONCRETE MIX - BY PERFORMANCE CRITERIA
Mix concrete in accordance with, ACI 304. Deliver concrete in accordance with ASTM C94.
Provide concrete to the following criteria:
1.
Compressive Strength: Reference schedule below.
2.
Slump: 1 to 2 inches.
3.
Minimum Water/Cement Ratio: 6.5 gallon/5.5 sack.
4.
Air Entrained: 5 percent.
Use accelerating admixtures in cold weather only when approved by Architect/Engineer. Use of
admixtures will not relax cold weather placement requirements.
Use calcium chloride only when approved by Architect/Engineer.
Use set retarding admixtures during hot weather only when approved by Architect/Engineer.

C.
D.
E.
2.05
A.
B.

SOURCE QUALITY CONTROL
Submit proposed mix design of each class of concrete to the architect and appointed testing laboratory
firm for review prior to commencement of work.
Tests on cement and aggregates shall be performed to ensure conformance with specified requirements.

PART 3 EXECUTION
3.01
A.
B.

EXAMINATION
Verify compacted subgrade, granular base and stabilized soil is acceptable and ready to support paving
and imposed loads.
Verify gradients and elevations of base are correct.
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3.02
A.
B.
C.

PREPARATION
Moisten base to minimize absorption of water from fresh concrete.
Coat surfaces of manholes, catch basins and frames with oil to prevent bond with concrete pavement.
Notify Architect/Engineer minimum 24 hours prior to commencement of concreting operations.

3.03
A.
B.
C.

FORMING
Place and secure forms to correct location, dimension, and profile.
Assemble formwork to permit easy stripping and dismantling without damaging concrete.
Place joint filler vertical in position, in straight lines. Secure to formwork during concrete placement.

3.04
A.
B.
C.
D.

REINFORCEMENT
Place reinforcement at mid-height of slabs-on-grade.
Interrupt reinforcement at expansion joints.
Place dowels and reinforcement to achieve pavement and curb alignment as detailed.
Provide doweled joints 12 inch o.c. at interruptions of concrete.

3.05
A.
B.
C.

PLACING CONCRETE
Place concrete in accordance with ACI 301.
Ensure reinforcement, inserts, embedded parts, are not disturbed during concrete placement.
Place concrete continuously between predetermined construction joints. Do not break or interrupt
successive pours such that cold joints occur.
Place concrete to indicated pattern.

D.
3.06
A.
B.
C.
D.

JOINTS
Place 1/2 inch expansion joints at 60 foot intervals. Align curb, gutter, and sidewalk joints.
Place joint filler between paving components and building or other appurtenances. Recess top of filler
1/4 inch for sealant placement by Section 07900.
Provide scored or sawn joints at 4 feet intervals U.N.O. at sidewalks and curbs and 15 feet at pavement.
Saw cut contraction joints 3/16 inch wide at an optimum time after finishing. Cut 1/3 into depth of
slab.

3.07
A.
B.
C.
D.
E.
F.

FINISHING
Parking: Light broom.
Sidewalk Paving: Light broom, radius to 1/4 inch and trowel joint edges.
Handicapped Ramps: Reference ADA.
Curbs and Gutters: Trowel finish.
Inclined Vehicular Ramps: Broom perpendicular to slope.
Place curing compound on exposed concrete surfaces immediately after finishing. Apply in accordance
with manufacturer’s instructions.

3.08
A.

FIELD QUALITY CONTROL
Three concrete test cylinders shall be taken for every 100 or less cu yds of each class of concrete placed
each day.
One additional test cylinder shall be taken during cold weather and cured on site under same conditions
as concrete it represents.
One slump test shall be taken for each set of test cylinders taken.

B.
C.
3.09
A.
3.10
A.
B.

PROTECTION
Immediately after placement, protect pavement from premature drying, excessive hot or cold
temperatures, and mechanical injury.
SCHEDULES
Concrete Sidewalks, Ramps, Stairs and Retaining Walls: 3,000 psi 28 day concrete, 4 inches thick, 6x6
- 10x10 inch mesh reinforcement, natural color Portland cement, broom finish, detectable warnings per
ADA at ramps and curb cuts.
Concrete Aprons and Driveways: 4,000 psi 28 day concrete, 6 inches thick, 6x6 - 6x6 W.W.F.
reinforced, natural color Portland cement, broom finish.
END OF SECTION 02520
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SECTION 02810
IRRIGATION SYSTEMS
PART 1 - GENERAL
1.1
A.
1.2
A.
B.
1.3
A.
B.
C.
D.
E.

1.4
A.
B.
C.
D.
E.
F.

1.5
A.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.
SUMMARY
This Section includes a complete irrigation system including but not limited to; wells, pumps, piping,
valves, sprinklers, heads, specialties, controls, and wiring for pumps and automatic control of the well
pumps and irrigation system.
Include all submittals, permits, and requirements associated with federal, state and local requirements
and regulations.
DEFINITIONS
Retain abbreviations and definitions that remain after this Section has been edited.
Circuit Piping: Downstream from control valves to sprinklers, specialties, and drain valves. Piping is
under pressure during flow.
Drain Piping: Downstream from circuit-piping drain valves. Piping is not under pressure.
Irrigation Main Piping: Downstream from point of connection to water distribution piping to, and
including, control valves. Piping is under water-distribution-system pressure.
The following are industry abbreviations for plastic materials:
1.
ABS: Acrylonitrile-butadiene-styrene plastic.
2.
FRP: Fiberglass-reinforced plastic.
3.
PA: Polyamide (nylon) plastic.
4.
PE: Polyethylene plastic.
5.
PP: Polypropylene plastic.
6.
PTFE: Polytetrafluoroethylene plastic.
7.
PVC: Polyvinyl chloride plastic.
8.
TFE: Tetrafluoroethylene plastic.
PERFORMANCE REQUIREMENTS
Test, Locate and drill all wells, consistent with federal, state and local authorities and regulations.
Design and size piping, controls and pumps consistent with federal, state and local authorities and
regulations. Provide shop drawings for approval.
Design 100 percent water-coverage irrigation system for lawns and exterior plants indicated.
Retain paragraph below if complete system design and calculations are in the Contract Documents.
Location of Sprinklers and Specialties: Provide shop drawings for approval. Make minor adjustments
necessary to avoid plantings and obstructions such as signs and light standards. Maintain 100 percent
water coverage of turf and planting areas indicated.
Retain paragraph and subparagraphs below with either paragraph above.
Minimum Working Pressures: The following are minimum pressure requirements for piping, valves,
and specialties, unless otherwise indicated:
1.
Irrigation Main Piping: 200 psig.
2.
Circuit Piping: 150 psig.
3.
Drain Piping: 100 psig.
SUBMITTALS
Product Data: Include pressure ratings, rated capacities, and settings of selected models for the
following:
1.
Water wells, pumps, regulators.
2.
Water hammer arresters.
3.
General-duty valves.
4.
Specialty valves.
5.
Control-valve boxes.
6.
Sprinklers.
7.
Irrigation specialties.
8.
Controllers. Include wiring diagrams.
9.
Control cables. Include splice kits and conduit.
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B.

C.
D.
E.

1.6
A.

1.7
A.
B.
1.8
A.
1.9
A.

Shop Drawings: Show well locations, pumps, irrigation system piping, including plan layout, and
locations, types, sizes, capacities, and flow characteristics of irrigation system piping components.
Include water meters, backflow preventers, valves, piping, sprinklers and devices, accessories, controls,
and wiring. Show areas of sprinkler spray and overspray. Show wire size and number of conductors for
each control cable.
Coordination Drawings: Show piping and major system components. Indicate interface and spatial
relationship between piping, system components, adjacent utilities, and proximate structures.
Field quality-control test reports.
Operation and Maintenance Data: For irrigation systems, to include in emergency, operation, and
maintenance manuals. In addition to items specified in Division 1 Section "Closeout Procedures
Operation and Maintenance Data," include data for the following:
1.
Automatic-control valves.
2.
Sprinklers.
3.
Controllers.
4.
Pumps and wells
QUALITY ASSURANCE
Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended
use.
DELIVERY, STORAGE, AND HANDLING
Deliver piping with factory-applied end caps. Maintain end caps through shipping, storage, and
handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
Store plastic piping protected from direct sunlight. Support to prevent sagging and bending.
COORDINATION
Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Division 3.
EXTRA MATERIALS
Furnish extra materials described below that match products installed and that are packaged with
protective covering for storage and identified with labels describing contents.
1.
Sprinkler Units: 2 Each
2.
Emitter Units: 2 Each
3.
Drip Tube Units: 2 Each
4.
Valve Keys: 2 Each

PART 2 - PRODUCTS
2.1
A.

2.2
A.
B.
C.
2.3
A.

MANUFACTURERS
In other Part 2 articles where titles below introduce lists, the following requirements apply to product
selection:
1.
Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, manufacturers
specified.
2.
Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.
PIPES, TUBES, AND FITTINGS
PVC Pipe: ASTM D 1785, PVC 1120 compound, Schedule 40.
1.
PVC Socket Fittings, Schedule 40: ASTM D 2466.
Transition Fittings: Refer to Division 2 Section "Piped Utilities -- Basic Materials and Methods" for
transition fittings.
Dielectric Fittings: Refer to Division 2 Section "Piped Utilities -- Basic Materials and Methods" for
dielectric fittings.
JOINING MATERIALS
Refer to Division 2 Section "Piped Utilities -- Basic Materials and Methods" for commonly used joining
materials.
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2.4
A.

B.

C.
D.
E.
2.5

GENERAL-DUTY VALVES
AWWA, Cast-Iron Gate Valves, nonrising-stem, gray- or ductile-iron body and bonnet gate valve; with
bronze stem and stem nut.
1. Minimum Working Pressure: 200 psig.
2. End Connections: Mechanical joint.
3. Interior Coating: Complying with AWWA C550.
Valve Boxes: Comply with AWWA M44 for cast-iron valve boxes. Include top section, adjustable
extension of length required for depth of burial of valve, plug with lettering "WATER," bottom section
with base of size to fit over valve, and approximately 5-inch- diameter barrel.
1. Operating Wrenches: Furnish total of two steel, tee-handle operating wrench(es) with one pointed
end, stem of length to operate deepest buried valve, and socket matching valve operating nut.
MSS, Cast-Iron, Nonrising-Stem Gate Valves: MSS SP-70, Type I, Class 125, with solid wedge and
flanged ends. Include all bronze trim, cast-iron body, and handwheel.
MSS, Cast-Iron, Rising-Stem Gate Valves: MSS SP-70, Type I, Class 125, with solid wedge and
flanged ends. Include all bronze trim, cast-iron body, and handwheel.
Curb Valves: AWWA C800. Include bronze body, ball or ground-key plug, and wide tee head, with
inlet and outlet matching piping material.
SERVICE BOXES FOR CURB VALVES: Similar to AWWA M44 requirements for cast-iron valve
boxes. Include cast-iron telescoping top section of length required for depth of burial of valve, plug
with lettering "WATER," bottom section with base of size to fit over curb valve, and approximately 3inch- diameter barrel.
1. Shutoff Rods: Furnish total of two steel, tee-handle shutoff rod(s) with one pointed end, stem of
length to operate deepest buried valve, and slotted end matching curb valve.

B.

COPPER-ALLOY BALL VALVES: MSS SP-110, one-piece brass or bronze body with chrome-plated
bronze ball, PTFE or TFE seats, and 400-psig minimum CWP rating.

C.

PVC BALL VALVES: MSS SP-122, union type, with full-port ball detachable end connectors, and
pressure rating not less than 150 psig.
1.
Material Option: MSS SP-122, of plastic other than PVC and suitable for potable water. Include
threaded ends and pressure rating not less than 150 psig, unless otherwise indicated.

2.6
A.
B.
2.7
A.

B.
C.
2.8
A.

CONTROL-VALVE BOXES
Plastic Control-Valve Boxes: Box and cover, with open bottom and openings for piping; designed for
installing flush with grade. Include size as required for valves and service.
Drainage Backfill: Cleaned gravel or crushed stone, graded from 3/4 inch minimum to 3 inches
maximum.
PIPING SPECIALTIES
Water Regulators: ASSE 1003, single-seated, direct-operated, water-pressure regulators, rated for 150psig minimum initial-inlet working pressure, with size, flow rate, and inlet and outlet pressures
indicated. Include integral factory-installed or separate field-installed Y-pattern strainer that is
compatible with unit for size and capacity.
Water Hammer Arresters: ASSE 1010 or PDI WH 201, with bellows or piston-type pressurized
cushioning chamber and in sizes complying with PDI WH 201, Sizes A to F.
Pressure Gages: ASME B40.1. Include 4-1/2-inch- diameter dial, dial range of 2 times system
operating pressure, and bottom outlet.
SPRINKLERS
Description: Brass or plastic housing and corrosion-resistant interior parts designed for uniform
coverage over entire spray area indicated, at available water pressure.
1.
Flush, Surface Sprinklers: Fixed pattern, with screw-type flow adjustment.
2.
Bubblers: Fixed pattern, with screw-type flow adjustment.
3.
Shrubbery Sprinklers: Fixed pattern, with screw-type flow adjustment.
4.
Pop-up, Spray Sprinklers: Fixed pattern, with screw-type flow adjustment and stainless-steel
retraction spring.
5.
Pop-up, Rotary, Spray Sprinklers: Gear drive, full-circle and adjustable part-circle types.
6.
Pop-up, Rotary, Impact Sprinklers: Impact drive, full-circle and part-circle types.
7.
Aboveground, Rotary, Impact Sprinklers: Impact drive, full-circle and part-circle types.
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2.9
A.
B.
C.
D.

E.

F.

AUTOMATIC-CONTROL SYSTEM
Exterior Control Enclosures: NEMA 250, Type 4, weatherproof, with locking cover and two matching
keys; include provision for grounding.
Control Transformer: 24-V secondary, with primary fuse.
Controller Stations for Automatic Control Valves: Each station is variable from approximately 5 to 60
minutes. Include switch for manual or automatic operation of each station.
Timing Device: Adjustable, 24-hour, 14-day clock, with automatic operations to skip operation any day
in timer period, to operate every other day, or to operate 2 or more times daily.
1.
Manual or Semiautomatic Operation: Allows this mode without disturbing preset automatic
operation.
2.
Nickel-Cadmium Battery and Trickle Charger: Automatically powers timing device during
power outages.
3.
Surge Protection: Metal-oxide-varistor type on each station and primary power.
Wiring: UL 493, Type UF-B multiconductor, with solid-copper conductors and insulated cable; suitable
for direct burial.
1.
Feeder-Circuit Cables: No. 12 AWG minimum, between building and controllers.
2.
Low-Voltage, Branch-Circuit Cables: No. 14 AWG minimum, between controllers and
automatic control valves; color-coded different from feeder-circuit-cable jacket color; with
jackets of different colors for multiple-cable installation in same trench.
3.
Splicing Materials: Manufacturer's packaged kit consisting of insulating, spring-type connector
or crimped joint and epoxy resin moisture seal; suitable for direct burial.
Concrete Base: Reinforced precast concrete with opening for wiring.

PART 3 - EXECUTION
3.1
A.
B.
C.
D.
E.

3.2
A.
3.3
A.
B.
C.
D.
E.
F.
G.
H.
I.
J.
K.

EARTHWORK
Refer to Division 2 Section "Earthwork" for excavating, trenching, and backfilling.
Install warning tape directly above pressure piping, 12 inches below finished grades, except 6 inches
below subgrade under pavement and slabs.
Install piping and wiring in sleeves under sidewalks, roadways, parking lots, and railroads.
1.
Install piping sleeves by boring or jacking under existing paving if possible.
Drain Pockets: Excavate to sizes indicated. Backfill with cleaned gravel or crushed stone, graded from
3/4 to 3 inches, to 12 inches below grade. Cover gravel or crushed stone with sheet of asphalt-saturated
felt and backfill remainder with excavated material.
Provide minimum cover over top of underground piping according to the following:
1.
Irrigation Main Piping: Minimum depth of 36 inches below finished grade, or not less than 18
inches below average local frost depth, whichever is deeper.
2.
Circuit Piping: 12 inches.
3.
Drain Piping: 12 inches.
4.
Sleeves: 24 inches.
PREPARATION
Set stakes to identify locations of proposed irrigation system. Obtain Architect's approval before
excavation.
PIPING INSTALLATION
Location and Arrangement: Drawings indicate location and arrangement of piping systems. Install
piping as indicated unless deviations are approved on Coordination Drawings.
Install piping at minimum uniform slope of 0.5 percent down toward drain valves.
Install piping free of sags and bends.
Install groups of pipes parallel to each other, spaced to permit valve servicing.
Install fittings for changes in direction and branch connections.
Install unions adjacent to valves and to final connections to other components with NPS 2 or smaller
pipe connection.
Install flanges adjacent to valves and to final connections to other components with NPS 2-1/2 or larger
pipe connection.
Install dielectric fittings to connect piping of dissimilar metals.
Install underground thermoplastic piping according to ASTM D 2774.
Lay piping on solid subbase, uniformly sloped without humps or depressions.
Install ductile-iron piping according to AWWA C600.
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L.
M.
N.
3.4
A.
3.5
A.
B.
C.
D.
E.
3.6
A.
B.
C.
3.7
A.
B.

3.8
A.
B.
C.
D.
3.9
A.

B.
C.
D.
3.10
A.
B.

Install PVC piping in dry weather when temperature is above 40 deg F 5 deg C. Allow joints to cure at
least 24 hours at temperatures above 40 deg F 5 deg C before testing unless otherwise recommended by
manufacturer.
Install water regulators with shutoff valve and strainer on inlet and pressure gage on outlet. Install
shutoff valve on outlet.
Water Hammer Arresters: Install between connection to building main and circuit valves in valve box.
JOINT CONSTRUCTION
Refer to Division 2 Section "Piped Utilities -- Basic Materials and Methods" for basic pipe joint
construction.
VALVE INSTALLATION
Underground Gate Valves: Install in valve box with top flush with grade.
1.
Install valves and PVC pipe with restrained, gasketed joints.
Underground Curb Stops: Install in service box with top flush with grade.
Underground, Manual Control Valves: Install in manual control-valve box.
Control Valves: Install in control-valve box.
Drain Valves: Install in control-valve box.
SPRINKLER INSTALLATION
Flush circuit piping with full head of water and install sprinklers after hydrostatic test is completed.
Install sprinklers at manufacturer's recommended heights.
Locate part-circle sprinklers to maintain a minimum distance of 4 inches from walls and 2 inches from
other boundaries, unless otherwise indicated.
AUTOMATIC-CONTROL SYSTEM INSTALLATION
Install freestanding controllers on precast concrete bases not less than 36 by 24 by 4 inches thick, and
not less than 6 inches greater in each direction than overall dimensions of controller.
Install control cable in same trench as irrigation piping and at least 2 inches below piping. Provide
conductors of size not smaller than recommended by controller manufacturer. Install cable in separate
sleeve under paved areas if irrigation piping is installed in sleeve.
CONNECTIONS
Drawings indicate general arrangement of piping, fittings, and specialties.
Ground equipment according to Division 16 Section "Grounding and Bonding."
Connect wiring according to Division 16 Section "Conductors and Cables."
Tighten electrical connectors and terminals according to manufacturer's published torque-tightening
values. If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.
LABELING AND IDENTIFYING
Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplates and signs on
each automatic controller.
1.
Text: In addition to identifying unit, distinguish between multiple units, inform operator of
operational requirements, indicate safety and emergency precautions, and warn of hazards and
improper operations.
Refer to Division 2 Section "Piped Utilities -- Basic Materials and Methods" for equipment nameplates
and signs.
Warning Tapes: Arrange for installation of continuous, underground, detectable warning tape over
underground piping, during backfilling of trenches.
Refer to Division 2 Section "Earthwork" for warning tapes.
FIELD QUALITY CONTROL
Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and
adjust field-assembled components and equipment installation, including connection, and to assist in
field testing. Report results in writing.
Perform the following field tests and inspections and prepare test reports:
1.
Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no
leaks exist.
2.
Operational Test: After electrical circuitry has been energized, operate controllers and automatic
control valves to confirm proper system operation.
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3.

C.
3.11
A.
B.
C.
D.
3.12
A.
B.
C.
D.

Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.
Remove and replace units and[retest / reinspect as specified above.
STARTUP SERVICE
Engage a factory-authorized service representative to perform startup service.
Verify that controllers are installed and connected according to the Contract Documents.
Verify that electrical wiring installation complies with manufacturer's submittal and installation
requirements in Division 16 Sections.
Complete startup checks according to manufacturer's written instructions.
MAINTENANCE & ADJUSTING
Adjust settings of controllers.
Adjust automatic control valves to provide flow rate of rated operating pressure required for each
sprinkler circuit.
Adjust sprinklers so they will be flush with, or not more than 1/2 inch above, finish grade.
Provide Maintenance, and Adjusting for 1 full year, a Min. of 1 full season of watering, after
substantial completion.

3.13
A.

CLEANING
Flush dirt and debris from piping before installing sprinklers and other devices.

3.14
A.

DEMONSTRATION
Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust,
operate, and maintain controller and automatic control valves.
END OF SECTION 02810
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SECTION 02920
LAWNS AND GRASSES
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2
A.

B.

1.3

Drawings and general provisions of the Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this Section.
SUMMARY
This Section includes the following:
1.
Seeding.
2.
Sodding.
Related Sections include the following:
1.
Division 2 Section "Site Clearing" for topsoil stripping and stockpiling.
2.
Division 2 Section "Earthwork" for excavation, filling and backfilling, and rough grading.
3.
Division 2 Section "Subdrainage" for subsurface drainage.
DEFINITIONS

A.

Finish Grade: Elevation of finished surface of planting soil.

B.

Manufactured Soil: Soil produced off-site by homogeneously blending mineral soils or sand with
stabilized organic soil amendments to produce topsoil or planting soil.

C.

Planting Soil: Native or imported topsoil, manufactured topsoil, or surface soil modified to become
topsoil; mixed with soil amendments.

D.

Subgrade: Surface or elevation of subsoil remaining after completing excavation, or top surface of a
fill or backfill immediately beneath planting soil.

1.4

SUBMITTALS
A.

Product Data: For each type of product indicated.

B.

Certification of Grass Seed: From seed vendor for each grass-seed monostand or mixture stating the
botanical and common name and percentage by weight of each species and variety, and percentage of
purity, germination, and weed seed. Include the year of production and date of packaging.

C.

Qualification Data: For landscape Installer.

D.

Planting Schedule: Indicating anticipated planting dates for each type of planting.

E.

Maintenance Instructions: Recommended procedures to be established by Owner for maintenance of
lawns during a calendar year. Submit before expiration of required maintenance periods.

1.5

QUALITY ASSURANCE
A.

Installer Qualifications: A qualified landscape installer whose work has resulted in successful lawn
establishment.
1.
Installer's Field Supervision: Require Installer to maintain an experienced full-time supervisor
on Project site when planting is in progress.

02920-1

Lawns and Grasses

B.

Soil-Testing Laboratory Qualifications: An independent laboratory, recognized by the State
Department of Agriculture, with the experience and capability to conduct the testing indicated and that
specializes in types of tests to be performed.

C.

Topsoil Analysis: Furnish soil analysis by a qualified soil-testing laboratory stating percentages of
organic matter; gradation of sand, silt, and clay content; cation exchange capacity; deleterious
material; pH; and mineral and plant-nutrient content of topsoil.
1.

D.

1.6

Report suitability of topsoil for lawn growth. State recommended quantities of nitrogen,
phosphorus, and potash nutrients and soil amendments to be added to produce a satisfactory
topsoil.

Preinstallation Conference: Conduct conference at Project site to comply with requirements in
Division 1 Section "Project Management and Coordination."
DELIVERY, STORAGE, AND HANDLING

A.

Seed: Deliver seed in original sealed, labeled, and undamaged containers.

B.

Sod: Harvest, deliver, store, and handle sod according to requirements in TPI's "Specifications for
Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and Installation" in its
"Guideline Specifications to Turfgrass Sodding."

1.7

SCHEDULING
A.

Planting Restrictions: Plant according to manufacturer’s recommendations. Coordinate planting
periods with maintenance periods to provide required maintenance from date of Substantial
Completion.

B.

Weather Limitations: Proceed with planting only when existing and forecasted weather conditions
permit.

1.8

LAWN MAINTENANCE
A.

Begin maintenance immediately after each area is planted and continue until acceptable lawn is
established, but for not less than the following periods:
1.
Seeded Lawns: 1 Year from date of Substantial Completion.
a.
When full maintenance period has not elapsed before end of planting season, or if lawn is
not fully established, continue maintenance during next planting season.

B.

Maintain and establish lawn by watering, fertilizing, weeding, mowing, trimming, replanting, and
other operations. Roll, regrade, and replant bare or eroded areas and re-mulch to produce a uniformly
smooth lawn.
1.
In areas where mulch has been disturbed by wind or maintenance operations, add new mulch.
Anchor as required to prevent displacement.

C.

Watering: Provide and maintain temporary piping, hoses, and lawn-watering equipment to convey
water from sources and to keep lawn uniformly moist to a depth of 4 inches.
1.
Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or mulch.
Lay out temporary watering system to avoid walking over muddy or newly planted areas.
2.
Water lawn at a minimum rate of 1 inch per week.
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D.

Mow lawn as soon as top growth is tall enough to cut. Repeat mowing to maintain specified height
without cutting more than 40 percent of grass height. Remove no more than 40 percent of grass-leaf
growth in initial or subsequent mowing. Do not delay mowing until grass blades bend over and
become matted. Do not mow when grass is wet.

E.

Lawn Post fertilization: Apply fertilizer after initial mowing and when grass is dry.
1.
Use fertilizer that will provide actual nitrogen of at least 1 lb/1000 sq. ft. to lawn area.

PART 2 - PRODUCTS
2.1

SEED
A.

Grass Seed: Fresh, clean, dry, new-crop seed complying with AOSA's "Journal of Seed Technology;
Rules for Testing Seeds" for purity and germination tolerances.

B.

Seed Species: Seed of grass species as follows, with not less than 95 percent germination, not less
than 85 percent pure seed, and not more than 0.5 percent weed seed:
1.
Full Sun: Recommended species for area, soil, and climate.
2.
Sun and Partial Shade: Recommended species for area, soil, and climate
3.
Shade: Recommended species for area, soil, and climate.

2.2

TOPSOIL
A.

Topsoil: ASTM D 5268, pH range of 5.5 to 7, a minimum of 2 percent organic material content; free
of stones 1/2 inch or larger in any dimension and other extraneous materials harmful to plant growth.
1.

Topsoil Source: Reuse surface soil stockpiled on-site. Verify suitability of stockpiled surface
soil to produce topsoil. Clean surface soil of roots, plants, sod, stones, clay lumps, and other
extraneous materials harmful to plant growth.
a.

2.

Topsoil Source: Import topsoil or manufactured topsoil from off-site sources. Obtain topsoil
displaced from naturally well-drained construction or mining sites where topsoil occurs at least
4 inches deep; do not obtain from agricultural land, bogs or marshes.

3.

Topsoil Source: Amend existing in-place surface soil to produce topsoil. Verify suitability of
surface soil to produce topsoil. Clean surface soil of roots, plants, sod, stones, clay lumps, and
other extraneous materials harmful to plant growth.
a.

2.3

Supplement with imported or manufactured topsoil from off-site sources when quantities
are insufficient. Obtain topsoil displaced from naturally well-drained construction or
mining sites where topsoil occurs at least 4 inches deep; do not obtain from agricultural
land, bogs or marshes.

Surface soil may be supplemented with imported or manufactured topsoil from off-site
sources. Obtain topsoil displaced from naturally well-drained construction or mining
sites where topsoil occurs at least 4 inches deep; do not obtain from agricultural land,
bogs or marshes.

PLANTING ACCESSORIES
A.

Selective Herbicides: EPA registered and approved, of type recommended by manufacturer for
application.
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2.4

FERTILIZER
A.

Bonemeal: Commercial, raw or steamed, finely ground; a minimum of 4 percent nitrogen and 10
percent phosphoric acid.

B.

Superphosphate: Commercial, phosphate mixture, soluble; a minimum of 20 percent available
phosphoric acid.

C.

Commercial Fertilizer: Commercial-grade complete fertilizer of neutral character, consisting of fastand slow-release nitrogen, 50 percent derived from natural organic sources of urea formaldehyde,
phosphorous, and potassium in the following composition:
1.
2.

D.

Slow-Release Fertilizer: Granular or pelleted fertilizer consisting of 50 percent water-insoluble
nitrogen, phosphorus, and potassium in the following composition:
1.
2.

2.5

Composition: 1 lb/1000 sq. ft. of actual nitrogen, 4 percent phosphorous, and 2 percent
potassium, by weight.
Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil reports
from a qualified soil-testing agency.

Composition: 20 percent nitrogen, 10 percent phosphorous, and 10 percent potassium, by
weight.
Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil reports
from a qualified soil-testing agency.

MULCHES
A.

Straw Mulch: Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw of wheat, rye,
oats, or barley.

B.

Peat Mulch: Sphagnum peat moss, partially decomposed, finely divided or granular texture, with a pH
range of 3.4 to 4.8.

C.

Peat Mulch: Finely divided or granular texture, with a pH range of 6 to 7.5, containing partially
decomposed moss peat, native peat, or reed-sedge peat and having a water-absorbing capacity of 1100
to 2000 percent.

D.

Compost Mulch: Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8;
moisture content 35 to 55 percent by weight; 100 percent passing through 1-inch sieve; soluble salt
content of 5 to 10 decisiemens/m; not exceeding 0.5 percent inert contaminants and free of substances
toxic to plantings; and as follows:
1.
2.

Organic Matter Content: 50 to 60 percent of dry weight.
Feedstock: Agricultural, food, or industrial residuals; biosolids; yard trimmings; or sourceseparated or compostable mixed solid waste.

E.

Fiber Mulch: Biodegradable, dyed-wood, cellulose-fiber mulch; nontoxic; free of plant-growth or
germination inhibitors; with maximum moisture content of 15 percent and a pH range of 4.5 to 6.5.

F.

Nonasphaltic Tackifier: Colloidal tackifier recommended by fiber-mulch manufacturer for slurry
application; nontoxic and free of plant-growth or germination inhibitors.

G.

Asphalt Emulsion: ASTM D 977, Grade SS-1; nontoxic and free of plant-growth or germination
inhibitors.
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PART 3 - EXECUTION
3.1

EXAMINATION
A.

3.2

Examine areas to receive lawns and grass for compliance with requirements and other conditions
affecting performance. Proceed with installation only after unsatisfactory conditions have been
corrected.
PREPARATION

A.

Protect structures, utilities, sidewalks, pavements, and other facilities, trees, shrubs, and plantings from
damage caused by planting operations.
1.
Protect adjacent and adjoining areas from hydroseeding overspray.

B.

Provide erosion-control measures to prevent erosion or displacement of soils and discharge of soilbearing water runoff or airborne dust to adjacent properties and walkways.

3.3

LAWN PREPARATION
A.

Limit lawn subgrade preparation to areas to be planted.

B.

Newly Graded Subgrades: Loosen subgrade to a minimum depth of 4 inches Remove stones larger
than 1/2 inch in any dimension and sticks, roots, rubbish, and other extraneous matter and legally
dispose of them off Owner's property.
1.
Apply fertilizer directly to subgrade before loosening.
2.

Thoroughly blend planting soil mix off-site before spreading or spread topsoil, apply soil
amendments and fertilizer on surface, and thoroughly blend planting soil mix.
a.
b.

3.

Spread planting soil mix to a depth of 4 inches but not less than required to meet finish grades
after light rolling and natural settlement. Do not spread if planting soil or subgrade is frozen,
muddy, or excessively wet.
a.
b.

C.

Delay mixing fertilizer with planting soil if planting will not proceed within a few days.
Mix lime with dry soil before mixing fertilizer.

Spread approximately one-half the thickness of planting soil mix over loosened subgrade.
Mix thoroughly into top 2 inches of subgrade. Spread remainder of planting soil mix.
Reduce elevation of planting soil to allow for soil thickness of sod.

Unchanged Subgrades: If lawns are to be planted in areas unaltered or undisturbed by excavating,
grading, or surface soil stripping operations, prepare surface soil as follows:
1.
2.
3.
4.

Remove existing grass, vegetation, and turf. Do not mix into surface soil.
Loosen surface soil to a depth of at least of 6 inches. Apply soil amendments and fertilizers
according to planting soil mix proportions and mix thoroughly into top 4 inches of soil. Till soil
to a homogeneous mixture of fine texture.
Remove stones larger than 1/2 inch in any dimension and sticks, roots, trash, and other
extraneous matter.
Legally dispose of waste material, including grass, vegetation, and turf, off Owner's property.

D.

Finish Grading: Grade planting areas to a smooth, uniform surface plane with loose, uniformly fine
texture. Grade to within plus or minus 1/2 inch of finish elevation. Roll and rake, remove ridges, and
fill depressions to meet finish grades. Limit fine grading to areas that can be planted in the immediate
future.

E.

Moisten prepared lawn areas before planting if soil is dry. Water thoroughly and allow surface to dry
before planting. Do not create muddy soil.

F.

Restore areas if eroded or otherwise disturbed after finish grading and before planting.
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3.4

SEEDING
A.

Sow seed with spreader or seeding machine. Do not broadcast or drop seed when wind velocity
exceeds 5 mph. Evenly distribute seed by sowing equal quantities in two directions at right angles to
each other.
1.

Do not use wet seed or seed that is moldy or otherwise damaged.

B.

Sow seed at the rate of 3 to 4 lb/1000 sq. ft..

C.

Rake seed lightly into top 1/8 inch of topsoil, roll lightly, and water with fine spray.

D.

Protect seeded areas with slopes exceeding 1:6 with erosion-control fiber mesh and 1:4 with erosioncontrol blankets installed and stapled according to manufacturer's written instructions.

E.

Protect seeded areas with slopes not exceeding 1:6 by spreading straw mulch. Spread uniformly at a
minimum rate of 2 tons/acre to form a continuous blanket 1-1/2 inches in loose depth over seeded
areas. Spread by hand, blower, or other suitable equipment.
1.
2.

F.

3.5

Anchor straw mulch by crimping into topsoil with suitable mechanical equipment.
Bond straw mulch by spraying with asphalt emulsion at the rate of 10 to 13 gal./1000 sq. ft..
Take precautions to prevent damage or staining of structures or other plantings adjacent to
mulched areas. Immediately clean damaged or stained areas.

Protect seeded areas from hot, dry weather or drying winds by applying any compost mulch, peat
mulch, planting soil, or topsoil within 24 hours after completing seeding operations. Soak and scatter
uniformly to a depth of 3/16 inch and roll to a smooth surface.
SATISFACTORY LAWNS

A.

Satisfactory Seeded Lawn: At end of maintenance period, a healthy, uniform, close stand of grass has
been established, free of weeds and surface irregularities, with coverage exceeding 90 percent over
any 10 sq. ft. and bare spots not exceeding 5 by 5 inches.

B.

Satisfactory Sodded Lawn: At end of maintenance period, a healthy, well-rooted, even-colored, viable
lawn has been established, free of weeds, open joints, bare areas, and surface irregularities.

C.

Satisfactory Plugged Lawn: At end of maintenance period, the required number of plugs has been
established as well-rooted, viable patches of grass; and areas between plugs are free of weeds and
other undesirable vegetation.

D.

Satisfactory Sprigged Lawn: At end of maintenance period, the required number of sprigs has been
established as well-rooted, viable plants; and areas between sprigs are free of weeds and other
undesirable vegetation.

E.

Reestablish lawns that do not comply with requirements and continue maintenance until lawns are
satisfactory.

3.6

CLEANUP AND PROTECTION
A.

Promptly remove soil and debris created by lawn work from paved areas. Clean wheels of vehicles
before leaving site to avoid tracking soil onto roads, walks, or other paved areas.

B.

Erect barricades and warning signs as required to protect newly planted areas from traffic. Maintain
barricades throughout maintenance period and remove after lawn is established.

C.

Remove erosion-control measures after grass establishment period.
END OF SECTION 02920
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SECTION 02930
EXTERIOR PLANTS
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.
SUMMARY

A.

This Section includes the following:
1.
2.
3.
4.
5.
6.

B.

Related Sections include the following:
1.
2.
3.
4.
5.

1.3

Trees.
Shrubs.
Ground cover.
Plants.
Edgings.
Planters.
Division 2 Section "Site Clearing" for protection of existing trees and planting, topsoil stripping
and stockpiling, and site clearing.
Division 2 Section "Earthwork" for excavation, filling, and rough grading and for subsurface
aggregate drainage and drainage backfill materials.
Division 2 Section "Subdrainage" for below-grade drainage of landscaped areas, paved areas, and
wall perimeters.
Division 12 Section "Interior Plants" for interior plants, trees, and vines.
Division 12 Section "Interior Planters" for pots and urns for interior plantings.

DEFINITIONS
A.

Balled and Burlapped Stock: Exterior plants dug with firm, natural balls of earth in which they are
grown, wrapped, tied, rigidly supported, and drum-laced as recommended by ANSI Z60.1.

B.

Balled and Potted Stock: Exterior plants dug with firm, natural balls of earth in which they are grown
and placed, unbroken, in a container.

C.

Bare-Root Stock: Exterior plants with a well-branched, fibrous-root system developed by transplanting
or root pruning, with soil or growing medium removed, and with not less than minimum root spread
according to ANSI Z60.1 for kind and size of exterior plant required.

D.

Container-Grown Stock: Healthy, vigorous, well-rooted exterior plants grown in a container with wellestablished root system reaching sides of container and maintaining a firm ball when removed from
container. Container shall be rigid enough to hold ball shape and protect root mass during shipping and
be sized according to ANSI Z60.1 for kind, type, and size of exterior plant required.

E.

Fabric Bag-Grown Stock: Healthy, vigorous, well-rooted exterior plants established and grown inground in a porous fabric bag with well-established root system reaching sides of fabric bag. Fabric bag
size is not less than diameter, depth, and volume required by ANSI Z60.1 for type and size of exterior
plant.

F.

Finish Grade: Elevation of finished surface of planting soil.
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G.

Manufactured Topsoil: Soil produced off-site by homogeneously blending mineral soils or sand with
stabilized organic soil amendments to produce topsoil or planting soil.

H.

Planting Soil: Native or imported topsoil, manufactured topsoil, or surface soil modified to become
topsoil; mixed with soil amendments.

I.

Subgrade: Surface or elevation of subsoil remaining after completing excavation, or top surface of a fill
or backfill, before placing planting soil.

1.4

SUBMITTALS
A.

Product Data: For each type of product indicated.

B.

Samples for Verification: For each of the following:
1.
2.

C.

5 lb of mineral mulch for each color and texture of stone required, in labeled plastic bags.
Edging materials and accessories, of manufacturer's standard size, to verify color selected.

Product Certificates: For each type of manufactured product, signed by product manufacturer, and
complying with the following:
1.
2.

Manufacturer's certified analysis for standard products.
Analysis of other materials by a recognized laboratory made according to methods established by
the Association of Official Analytical Chemists, where applicable.

D.

Qualification Data: For landscape Installer.

E.

Material Test Reports: For existing surface soil and imported topsoil.

F.

Planting Schedule: Indicating anticipated planting dates for exterior plants.

G.

Maintenance Instructions: Recommended procedures to be established by Owner for maintenance of
exterior plants during a calendar year. Submit before expiration of required maintenance periods.

1.5

QUALITY ASSURANCE
A.

Installer Qualifications: A qualified landscape installer whose work has resulted in successful
establishment of exterior plants.
1.
Installer's Field Supervision: Require Installer to maintain an experienced full-time supervisor on
Project site when exterior planting is in progress.

B.

Soil-Testing Laboratory Qualifications: An independent laboratory, recognized by the State Department
of Agriculture, with the experience and capability to conduct the testing indicated and that specializes in
types of tests to be performed.

C.

Topsoil Analysis: Furnish soil analysis by a qualified soil-testing laboratory stating percentages of
organic matter; gradation of sand, silt, and clay content; cation exchange capacity; deleterious material;
pH; and mineral and plant-nutrient content of topsoil.
1.
Report suitability of topsoil for plant growth. State recommended quantities of nitrogen,
phosphorus, and potash nutrients and soil amendments to be added to produce a satisfactory
topsoil.

D.

Provide quality, size, genus, species, and variety of exterior plants indicated, complying with applicable
requirements in ANSI Z60.1, "American Standard for Nursery Stock."
1.
Selection of exterior plants purchased under allowances will be made by Architect, who will tag
plants at their place of growth before they are prepared for transplanting.

E.

Tree and Shrub Measurements: Measure according to ANSI Z60.1 with branches and trunks or canes in
their normal position. Do not prune to obtain required sizes. Take caliper measurements 6 inches above
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ground for trees up to 4-inch caliper size, and 12 inches above ground for larger sizes. Measure main
body of tree or shrub for height and spread; do not measure branches or roots tip-to-tip.
F.

Observation: Architect may observe trees and shrubs either at place of growth or at site before planting
for compliance with requirements for genus, species, variety, size, and quality. Architect retains right to
observe trees and shrubs further for size and condition of balls and root systems, insects, injuries, and
latent defects and to reject unsatisfactory or defective material at any time during progress of work.
Remove rejected trees or shrubs immediately from Project site.
1.
Notify Architect of sources of planting materials seven days in advance of delivery to site.

G.

Preinstallation Conference: Conduct conference at Project site to comply with requirements in
Division 1 Section "Project Management and Coordination."

1.6

DELIVERY, STORAGE, AND HANDLING
A.

Deliver exterior plants freshly dug.
1.
Immediately after digging up bare-root stock, pack root system in wet straw, hay, or other
suitable material to keep root system moist until planting.

B.

Do not prune trees and shrubs before delivery, except as approved by Architect. Protect bark, branches,
and root systems from sun scald, drying, sweating, whipping, and other handling and tying damage. Do
not bend or bind-tie trees or shrubs in such a manner as to destroy their natural shape. Provide
protective covering of exterior plants during delivery. Do not drop exterior plants during delivery.

C.

Handle planting stock by root ball.

D.

Deliver exterior plants after preparations for planting have been completed and install immediately. If
planting is delayed more than six hours after delivery, set exterior plants trees in shade, protect from
weather and mechanical damage, and keep roots moist.
1.
Heel-in bare-root stock. Soak roots in water for two hours if dried out.
2.
Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other acceptable
material.
3.
Do not remove container-grown stock from containers before time of planting.
4.
Water root systems of exterior plants stored on-site with a fine-mist spray. Water as often as
necessary to maintain root systems in a moist condition.

1.7
A.

COORDINATION
Planting Restrictions: Plant during one of the following periods. Coordinate planting periods with
maintenance periods to provide required maintenance from date of Substantial Completion.
1.
Spring Planting: As recommended for area, soil, and climate.
2.
Fall Planting: As recommended for area, soil, and climate.

B.

Weather Limitations: Proceed with planting only when existing and forecasted weather conditions
permit.

C.

Coordination with Lawns: Plant trees and shrubs after finish grades are established and before planting
lawns, unless otherwise acceptable to Architect.
1.
When planting trees and shrubs after lawns, protect lawn areas and promptly repair damage
caused by planting operations.

1.8

WARRANTY
A.

Special Warranty: Warrant the following exterior plants, for the warranty period indicated, against
defects including death and unsatisfactory growth, except for defects resulting from lack of adequate
maintenance, neglect, or abuse by Owner, or incidents that are beyond Contractor's control.
1.
Warranty Period for Trees and Shrubs: One year from date of Substantial Completion.
2.
Warranty Period for Ground Cover and Plants: Six months from date of Substantial
Completion.
3.
Remove dead exterior plants immediately. Replace immediately unless required to plant in the
succeeding planting season.
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4.
5.
1.9

Replace exterior plants that are more than 25 percent dead or in an unhealthy condition at end of
warranty period.
A limit of one replacement of each exterior plant will be required, except for losses or
replacements due to failure to comply with requirements.

MAINTENANCE
A.

Trees and Shrubs: Maintain for the following maintenance period by pruning, cultivating, watering,
weeding, fertilizing, restoring planting saucers, tightening and repairing stakes and guy supports, and
resetting to proper grades or vertical position, as required to establish healthy, viable plantings. Spray
as required to keep trees and shrubs free of insects and disease. Restore or replace damaged tree
wrappings.
1.
Maintenance Period: Six months from date of Substantial Completion.

B.

Ground Cover and Plants: Maintain for the following maintenance period by watering, weeding,
fertilizing, and other operations as required to establish healthy, viable plantings:
1.
Maintenance Period: Six months from date of Substantial Completion.

PART 2 - PRODUCTS
2.1

TREE AND SHRUB MATERIAL
A.

General: Furnish nursery-grown trees and shrubs complying with ANSI Z60.1, with healthy root
systems developed by transplanting or root pruning. Provide well-shaped, fully branched, healthy,
vigorous stock free of disease, insects, eggs, larvae, and defects such as knots, sun scald, injuries,
abrasions, and disfigurement.

B.

Grade: Provide trees and shrubs of sizes and grades complying with ANSI Z60.1 for type of trees and
shrubs required. Trees and shrubs of a larger size may be used if acceptable to Architect, with a
proportionate increase in size of roots or balls.

C.

Label each tree and shrub with securely attached, waterproof tag bearing legible designation of
botanical and common name.

D.

Label at least one tree and one shrub of each variety and caliper with a securely attached, waterproof tag
bearing legible designation of botanical and common name.

E.

If formal arrangements or consecutive order of trees or shrubs is shown, select stock for uniform height
and spread, and number label to assure symmetry in planting.

2.2

SHADE AND FLOWERING TREES
A.

Small Trees: Branched or pruned naturally according to species and type, with relationship of caliper,
height, and branching according to ANSI Z60.1.

B.

Multistem Trees: Branched or pruned naturally according to species and type, with relationship of
caliper, height, and branching according to ANSI Z60.1.

2.3

DECIDUOUS SHRUBS
A.

2.4

CONIFEROUS EVERGREENS
A.

2.5

Form and Size: Deciduous shrubs with not less than the minimum number of canes required by and
measured according to ANSI Z60.1 for type, shape, and height of shrub.

Form and Size: Normal-quality, well-balanced, coniferous evergreens, of type, height, spread, and
shape required, complying with ANSI Z60.1.
BROADLEAF EVERGREENS
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A.
2.6

Form and Size: Normal-quality, well-balanced, broadleaf evergreens, of type, height, spread, and shape
required, complying with ANSI Z60.1.
GROUND COVER PLANTS

A.

Ground Cover: Provide ground cover of species indicated, established and well rooted in pots or similar
containers, and complying with ANSI Z60.1.

B.

Dichondra: Provide dichondra seed with 99 percent minimum pure seed, not less than 85 percent
germination, and not more than 0.25 percent weed seed.

C.

Dichondra: Provide dichondra plants grown in flats and suitable for cutting into plugs.

2.7

PLANTS
A.

Annuals: Provide healthy, disease-free plants of species and variety shown or listed. Provide only
plants that are acclimated to outdoor conditions before delivery and that are in bud but not yet in bloom.

B.

Perennials: Provide healthy, field-grown plants from a commercial nursery, of species and variety
shown or listed.

C.

Fast-Growing Vines: Provide vines of species indicated complying with requirements in ANSI Z60.1 as
follows:
1.
Two-year plants with heavy, well-branched tops, with not less than 3 runners 18 inches or more
in length, and with a vigorous well-developed root system.
2.
Provide field-grown vines. Vines grown in pots or other containers of adequate size and
acclimated to outside conditions will also be acceptable.

2.8

TOPSOIL
A.

2.9

Topsoil: ASTM D 5268, pH range of 5.5 to 7, a minimum of 4 percent organic material content; free of
stones 1/2 inch or larger in any dimension and other extraneous materials harmful to plant growth.
1.

Topsoil Source: Reuse surface soil stockpiled on-site. Verify suitability of stockpiled surface
soil to produce topsoil. Clean surface soil of roots, plants, sod, stones, clay lumps, and other
extraneous materials harmful to plant growth.
a. Supplement with imported or manufactured topsoil from off-site sources when quantities are
insufficient. Obtain topsoil displaced from naturally well-drained construction or mining
sites where topsoil occurs at least 4 inches deep; do not obtain from agricultural land, bogs or
marshes.

2.

Topsoil Source: Import topsoil or manufactured topsoil from off-site sources. Obtain topsoil
displaced from naturally well-drained construction or mining sites where topsoil occurs at least 4
inches deep; do not obtain from agricultural land, bogs or marshes.

3.

Topsoil Source: Amend existing in-place surface soil to produce topsoil. Verify suitability of
surface soil to produce topsoil. Clean surface soil of roots, plants, sod, stones, clay lumps, and
other extraneous materials harmful to plant growth.
a. Surface soil may be supplemented with imported or manufactured topsoil from off-site
sources. Obtain topsoil displaced from naturally well-drained construction or mining sites
where topsoil occurs at least 4 inches deep; do not obtain from agricultural land, bogs or
marshes.

ORGANIC SOIL AMENDMENTS
A.

Compost: Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content
35 to 55 percent by weight; 100 percent passing through 1-inch sieve; soluble salt content of 5 to 10
decisiemens/m; not exceeding 0.5 percent inert contaminants and free of substances toxic to plantings.

B.

Peat: Sphagnum peat moss, partially decomposed, finely divided or granular texture, with a pH range of
3.4 to 4.8.
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C.

Peat: Finely divided or granular texture, with a pH range of 6 to 7.5, containing partially decomposed
moss peat, native peat, or reed-sedge peat and having a water-absorbing capacity of 1100 to 2000
percent.

D.

Wood Derivatives: Decomposed, nitrogen-treated sawdust, ground bark, or wood waste; of uniform
texture, free of chips, stones, sticks, soil, or toxic materials.

E.

Manure: Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by volume
of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, weed seed,
and material harmful to plant growth.

2.10

FERTILIZER

A.

Bonemeal: Commercial, raw or steamed, finely ground; a minimum of 4 percent nitrogen and 10
percent phosphoric acid.

B.

Superphosphate: Commercial, phosphate mixture, soluble; a minimum of 20 percent available
phosphoric acid.

C.

Commercial Fertilizer: Commercial-grade complete fertilizer of neutral character, consisting of fastand slow-release nitrogen, 50 percent derived from natural organic sources of urea formaldehyde,
phosphorous, and potassium in the following composition:
1.
Composition: 1 lb/1000 sq. ft of actual nitrogen, 4 percent phosphorous, and 2 percent
potassium, by weight.
2.
Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil reports
from a qualified soil-testing agency.

D.

Slow-Release Fertilizer: Granular or pelleted fertilizer consisting of 50 percent water-insoluble
nitrogen, phosphorus, and potassium in the following composition:
1.
Composition: 20 percent nitrogen, 10 percent phosphorous, and 10 percent potassium, by weight.
2.
Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil reports
from a qualified soil-testing agency.

2.11

MULCHES

A.

Organic Mulch: Free from deleterious materials and suitable as a top dressing of trees and shrubs.

B.

Compost Mulch: Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture
content 35 to 55 percent by weight; 100 percent passing through 1-inch sieve; soluble salt content of 5
to 10 decisiemens/m; not exceeding 0.5 percent inert contaminants and free of substances toxic to
plantings.

2.12

WEED-CONTROL BARRIERS

A.

Polyethylene Sheeting: ASTM D 4397, black, 0.006-inch- minimum thickness.

B.

Nonwoven Fabric: Polypropylene or polyester fabric, 3 oz./sq. yd. minimum.

C.

Composite Fabric: Woven, needle-punched polypropylene substrate bonded to a nonwoven
polypropylene fabric, 4.8 oz./sq. yd.

2.13

STAKES AND GUYS

A.

Upright and Guy Stakes: Rough-sawn, sound, new hardwood, redwood, or pressure-preservativetreated softwood, free of knots, holes, cross grain, and other defects, 2 by 2 inches by length indicated,
pointed at one end.

B.

Guy and Tie Wire: ASTM A 641/A 641M, Class 1, galvanized-steel wire, 2-strand, twisted, 0.106 inch
in diameter.
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C.

Guy Cable: 5-strand, 3/16-inch- diameter, galvanized-steel cable, with zinc-coated turnbuckles, a
minimum of 3 inches long, with two 3/8-inch galvanized eyebolts.

D.

Hose Chafing Guard: Reinforced rubber or plastic hose at least 1/2 inch in diameter, black, cut to
lengths required to protect tree trunks from damage.

E.

Flags: Standard surveyor's plastic flagging tape, white, 6 inches long.

2.14

LANDSCAPE EDGINGS

A.

Wood Edging: Of sizes shown, and wood stakes.

B.

Steel Edging: Standard commercial-steel edging, rolled edge, fabricated in sections of standard lengths,
with loops stamped from or welded to face of sections to receive stakes.

C.

Aluminum Edging: Standard-profile extruded-aluminum edging, ASTM B 221, alloy 6063-T6,
fabricated in standard lengths with interlocking sections with loops stamped from face of sections to
receive stakes.

D.

Polyethylene Edging: Standard black polyethylene edging, V-lipped bottom, extruded in standard
lengths, with 9-inch steel angle stakes.

PART 3 - EXECUTION
3.1

EXAMINATION
A.

3.2

PREPARATION
A.

Protect structures, utilities, sidewalks, pavements, and other facilities, and lawns and existing exterior
plants from damage caused by planting operations.

B.

Provide erosion-control measures to prevent erosion or displacement of soils and discharge of soilbearing water runoff or airborne dust to adjacent properties and walkways.

C.

Lay out individual tree and shrub locations and areas for multiple exterior plantings. Stake locations,
outline areas, adjust locations when requested, and obtain Architect's acceptance of layout before
planting. Make minor adjustments as required.

D.

Lay out exterior plants at locations directed by Architect. Stake locations of individual trees and shrubs
and outline areas for multiple plantings.

E.

Apply antidesiccant to trees and shrubs using power spray to provide an adequate film over trunks,
branches, stems, twigs, and foliage to protect during digging, handling, and transportation.
1.
If deciduous trees or shrubs are moved in full leaf, spray with antidesiccant at nursery before
moving and again two weeks after planting.

3.3

3.4

Examine areas to receive exterior plants for compliance with requirements and conditions affecting
installation and performance. Proceed with installation only after unsatisfactory conditions have been
corrected.

PLANTING BED ESTABLISHMENT
A.

Loosen subgrade of planting beds to a minimum depth of 4 inches. Remove stones larger than 1/2 inch
in any dimension and sticks, roots, rubbish, and other extraneous matter and legally dispose of them off
Owner's property.

B.

Finish Grading: Grade planting beds to a smooth, uniform surface plane with loose, uniformly fine
texture. Roll and rake, remove ridges, and fill depressions to meet finish grades.

C.

Restore planting beds if eroded or otherwise disturbed after finish grading and before planting.
TREE AND SHRUB EXCAVATION
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A.

Pits and Trenches: Excavate circular pits with sides sloped inward. Trim base leaving center area
raised slightly to support root ball and assist in drainage. Do not further disturb base. Scarify sides of
plant pit smeared or smoothed during excavation.
1.
Excavate approximately three times as wide as ball diameter for balled and burlapped stock.
2.
Excavate at least 12 inches wider than root spread and deep enough to accommodate vertical
roots for bare-root stock.
3.
If drain tile is shown or required under planted areas, excavate to top of porous backfill over tile.

B.

Subsoil removed from excavations may be used as backfill.

C.

Obstructions: Notify Architect if unexpected rock or obstructions detrimental to trees or shrubs are
encountered in excavations.
1.
Hardpan Layer: Drill 6-inch diameter holes into free-draining strata or to a depth of 10 feet,
whichever is less, and backfill with free-draining material.

D.

Drainage: Notify Architect if subsoil conditions evidence unexpected water seepage or retention in tree
or shrub pits.

E.

Fill excavations with water and allow to percolate away before positioning trees and shrubs.

3.5

TREE AND SHRUB PLANTING
A.

Set balled and burlapped stock plumb and in center of pit or trench with top of root ball flush with
adjacent finish grades.
1.
2.

B.

Remove burlap and wire baskets from tops of root balls and partially from sides, but do not
remove from under root balls. Remove pallets, if any, before setting. Do not use planting stock if
root ball is cracked or broken before or during planting operation.
Place planting soil mix around root ball in layers, tamping to settle mix and eliminate voids and
air pockets. When pit is approximately one-half backfilled, water thoroughly before placing
remainder of backfill. Repeat watering until no more water is absorbed. Water again after
placing and tamping final layer of planting soil mix.

Set balled and potted stock plumb and in center of pit or trench with top of root ball flush with adjacent
finish grades.
1.
2.

Carefully remove root ball from container without damaging root ball or plant.
Place planting soil mix around root ball in layers, tamping to settle mix and eliminate voids and
air pockets. When pit is approximately one-half backfilled, water thoroughly before placing
remainder of backfill. Repeat watering until no more water is absorbed. Water again after
placing and tamping final layer of planting soil mix.

C.

Set fabric bag-grown stock plumb and in center of pit or trench with top of root ball flush with adjacent
finish grades.
1.
Carefully remove root ball from fabric bag without damaging root ball or plant. Do not use
planting stock if root ball is cracked or broken before or during planting operation.
2.
Place planting soil mix around root ball in layers, tamping to settle mix and eliminate voids and
air pockets. When pit is approximately one-half backfilled, water thoroughly before placing
remainder of backfill. Repeat watering until no more water is absorbed. Water again after
placing and tamping final layer of planting soil mix.

D.

Set and support bare-root stock in center of pit or trench with root collar or trunk flare, flush with
adjacent finish grade. Spread roots without tangling or turning toward surface, and carefully work
backfill around roots by hand. Puddle with water until backfill layers are completely saturated. Plumb
before backfilling, and maintain plumb while working backfill around roots and placing layers above
roots. Tamp final layer of backfill. Remove injured roots by cutting cleanly; do not break.

E.

Organic Mulching: Apply 2-inch average thickness of organic mulch extending 12 inches beyond edge
of planting pit or trench. Do not place mulch within 3 inches of trunks or stems.

F.

Wrap trees of 2-inch caliper and larger with trunk-wrap tape. Start at base of trunk and spiral cover
trunk to height of first branches. Overlap wrap, exposing half the width, and securely attach without
causing girdling. Inspect tree trunks for injury, improper pruning, and insect infestation; take corrective
measures required before wrapping.
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3.6

TREE AND SHRUB PRUNING
A.

Prune, thin, and shape trees and shrubs as required to keep consistent and healthy.

B.

Prune, thin, and shape trees and shrubs according to standard horticultural practice. Prune trees to retain
required height and spread. Unless otherwise indicated by Architect, do not cut tree leaders; remove
only injured or dead branches from flowering trees. Prune shrubs to retain natural character. Shrub
sizes indicated are sizes after pruning.

3.7

GUYING AND STAKING
A.

Upright Staking and Tying: Stake trees of 2- through 5-inch caliper. Stake trees of less than 2-inch
caliper only as required to prevent wind tip-out. Use a minimum of 2 stakes of length required to
penetrate at least 18 inches below bottom of backfilled excavation and to extend at least 72 inches
above grade. Set vertical stakes and space to avoid penetrating root balls or root masses. Support trees
with two strands of tie wire encased in hose sections at contact points with tree trunk. Allow enough
slack to avoid rigid restraint of tree. Use the number of stakes as follows:
1. Use 2 stakes for trees up to 12 feet high and 2-1/2 inches or less in caliper; 3 stakes for trees less
than 14 feet high and up to 4 inches in caliper. Space stakes equally around trees.

B.

Guying and Staking: Guy and stake trees exceeding 14 feet in height and more than 3 inches in caliper,
unless otherwise indicated. Securely attach no fewer than 3 guys to stakes 30 inches long, driven to
grade.
1. For trees more than 6 inches in caliper, anchor guys to pressure-preservative-treated deadmen 8
inches in diameter and 48 incheslong buried at least 36 inches below grade. Provide turnbuckles
for each guy wire and tighten securely.
2. Attach flags to each guy wire, 30 inches above finish grade.
3. Paint turnbuckles with luminescent white paint.

3.8

PLANTERS
A.

3.9

Planters: Place a layer of gravel at least 4 inches thick in bottom of planters, cover with nonwoven
fabric, and fill with planter soil mix. Place soil in lightly compacted layers to an elevation of 1-1/2
inches below top of planter, allowing natural settlement.
1.
Planter Soil Mix: One part topsoil, one part coarse sand, one part peat, and 3 lb of dolomitic
limestone per cubic yard of mix.
GROUND COVER AND PLANT PLANTING

A.

Set out and space ground cover and plants as indicated or recommended.

B.

Dig holes large enough to allow spreading of roots, and backfill with planting soil.

C.

Work soil around roots to eliminate air pockets and leave a slight saucer indentation around plants to
hold water.

D.

Water thoroughly after planting, taking care not to cover plant crowns with wet soil.

E.

Protect plants from hot sun and wind; remove protection if plants show evidence of recovery from
transplanting shock.

3.10

PLANTING BED MULCHING

A.

Install weed-control barriers before mulching according to manufacturer's written instructions.
Completely cover area to be mulched, overlapping edges a minimum of 6 inches.

B.

Mulch backfilled surfaces of planting beds and other areas indicated.
1.
Organic Mulch: Apply 2-inch average thickness of organic mulch, and finish level with adjacent
finish grades. Do not place mulch against plant stems.
2.
Mineral Mulch: Apply 2-inch average thickness of mineral mulch, and finish level with adjacent
finish grades. Do not place mulch against plant stems.
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3.11

EDGING INSTALLATION

A.

Wood Edgings: Install wood headers or edgings where indicated. Anchor with wood stakes spaced up
to 36 inches apart, driven at least 1 inch below top elevation of header or edging. Use 2 galvanized
nails per stake to fasten headers and edging; length as needed to penetrate both members and provide
1/2-inch clinch at point. Predrill stakes if needed to avoid splitting.

B.

Steel Edging: Install steel edging where indicated according to manufacturer's written instructions.
Anchor with steel stakes spaced approximately 30 inches apart, driven below top elevation of edging.

C.

Aluminum Edging: Install aluminum edging where indicated according to manufacturer's written
instructions. Anchor with aluminum stakes spaced approximately 36 inches apart, driven below top
elevation of edging.

D.

Plastic Edging: Install plastic edging where indicated according to manufacturer's written instructions.
Anchor with steel stakes spaced approximately 36 inches apart, driven through upper base grooves or Vlip of edging.

3.12
A.

3.13

TREE GRATE INSTALLATION
Tree Grates: Set grate segments flush with adjoining surfaces as shown on Drawings. Shim from
supporting substrate with soil-resistant plastic. Maintain a 3-inch- (75-mm-) minimum growth radius
around base of tree; break away units of casting, if necessary, according to manufacturer's written
instructions.
CLEANUP AND PROTECTION

A.

During exterior planting, keep adjacent pavings and construction clean and work area in an orderly
condition.

B.

Protect exterior plants from damage due to landscape operations, operations by other contractors and
trades, and others. Maintain protection during installation and maintenance periods. Treat, repair, or
replace damaged exterior planting.

3.14
A.

DISPOSAL
Disposal: Remove surplus soil and waste material, including excess subsoil, unsuitable soil, trash, and
debris, and legally dispose of them off Owner's property.
END OF SECTION 02930
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SECTION 03100
CONCRETE FORMWORK
PART 1 GENERAL
1.01
A.
B.
C.
D.

SECTION INCLUDES
Formwork for cast-in place concrete, with shoring, bracing and anchorage.
Openings for other work.
Form accessories.
Form stripping.

1.02
A.

DELIVERY, STORAGE, AND HANDLING
Deliver, store, protect and handle products to site per the suppliers and/or manufacturer’s
recommendations.
Store off ground in ventilated and protected manner to prevent deterioration from moisture.

B.
1.03
A.
B.

COORDINATION
Coordinate this Section with other Sections of work which require attachment of components to formwork.
If formwork is placed after reinforcement resulting in insufficient concrete cover over reinforcement before
proceeding, request instructions from Architect/Engineer.

PART 2 PRODUCTS
2.01
A.

WOOD FORM MATERIALS
Form Materials: At the discretion of the Contractor.

2.02
A.

PREFABRICATED FORMS
Preformed Steel Forms: Minimum gage matched, tight fitting, stiffened to support weight of concrete
without deflection detrimental to tolerances and appearance of finished surfaces.
Glass Fiber Fabric Reinforced Plastic Forms: Matched, tight fitting, stiffened to support weight of concrete
without deflection detrimental to tolerances and appearance of finished concrete surfaces.

B.
2.03
A.
B.
C.
D.
E.
F.
G.

FORMWORK ACCESSORIES
Form Ties: Removable or Snap-off type, metal, size and shape to minimize filling, waterproofing and
refinishing concrete surfaces.
Form Release Agent: Colorless mineral oil which will not stain concrete, or absorb moisture, or impair
natural bonding or color characteristics of coating intended for use on concrete.
Corners: Chamfer, exposed edges 1/2 inch unless otherwise noted or detailed on the drawings.
Dovetail Anchor Slot: Galvanized steel, 22 gage thick, release tape sealed slots, anchors for securing to
concrete formwork.
Flashing Reglets: Galvanized steel 22 gage thick, longest possible lengths, with alignment splines for
joints, release tape sealed slots, anchors for securing to concrete formwork.
Nails, Spikes, Lag Bolts, Through Bolts, Anchorages: Sized as required, of sufficient strength and
character to maintain formwork in place while placing concrete.
Waterstops: Rubber Polyvinyl chloride, minimum 1,750 psi tensile strength, minimum 50 degrees F to plus
175 degrees F working temperature range, maximum possible lengths, ribbed profile, preformed corner
sections, heat welded jointing.

PART 3 EXECUTION
3.01
A.

EXAMINATION
Verify lines, levels and centers before proceeding with formwork. Ensure that dimensions agree with
drawings.

3.02
A.

EARTH FORMS
Earth forms if permitted, hand trim sides and bottom of earth forms. Remove loose soil prior to placing
concrete.

3.03
A.

ERECTION - FORMWORK
Erect formwork, shoring and bracing to achieve design requirements, in accordance with requirements of
ACI 301.
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B.
C.
D.
E.
F.
G.

Provide bracing to ensure stability of formwork. Shore or strengthen formwork subject to over stressing by
construction loads.
Arrange and assemble formwork to permit dismantling and stripping. Do not damage concrete during
stripping. Permit removal of remaining principal shores.
Align joints and make watertight. Keep form joints to a minimum.
Obtain approval before framing openings in structural members which are not indicated on Drawings.
Provide chamfer strips on external corners of beams joists columns and exposed decorative concrete edges.
Install void forms in accordance with manufacturer’s recommendations. Protect forms from moisture or
crushing.

3.04
A.
B.
C.

APPLICATION - FORM RELEASE AGENT
Apply form release agent on formwork in accordance with manufacturer’s recommendations.
Apply prior to placement of reinforcing steel, anchoring devices, and embedded items.
Do not apply form release agent where concrete surfaces will receive special finishes or applied coverings
which are effected by agent. Soak inside surfaces of untreated forms with clean water. Keep surfaces
coated prior to placement of concrete.

3.05
A.
B.
C.

INSERTS, EMBEDDED PARTS, AND OPENINGS
Provide formed openings where required for items to be embedded in passing through concrete work.
Locate and set in place items which will be cast directly into concrete.
Coordinate with work of other sections in forming and placing openings, slots, reglets, recesses, sleeves,
bolts, anchors, other inserts, and components of other Work.
Position recessed reglets for brick veneer masonry anchors to spacing and intervals specified in Section
04300.
Install accessories in accordance with manufacturer’s instructions, straight, level, and plumb. Ensure items
are not disturbed during concrete placement.
Install waterstops continuous without displacing reinforcement. Heat seal joints watertight.
Provide temporary ports or openings in formwork where required to facilitate cleaning and inspection.
Locate openings at bottom of forms to allow flushing water to drain.
Close temporary openings with tight fitting panels, flush with inside face of forms, and neatly fitted so
joints will not be apparent in exposed concrete surfaces.

D.
E.
F.
G.
H.
3.06
A.
B.
C.
D.

FORM CLEANING
Clean forms as erection proceeds, to remove foreign matter within forms.
Clean formed cavities of debris prior to placing concrete.
Flush with water or use compressed air to remove remaining foreign matter. Ensure that water and debris
drain to exterior through clean-out ports.
During cold weather, remove ice and snow from within forms. Do not use de-icing salts. Do not use water
to clean out forms, unless formwork and concrete construction proceed within heated enclosure. Use
compressed air or other means to remove foreign matter.

3.07
A.

FORMWORK TOLERANCES
Construct formwork to maintain tolerances required by ACI 301. Construct and align formwork for
elevator hoistway in accordance with ANSI/ASME A17.1.

3.08
A.

FIELD QUALITY CONTROL
Inspect erected formwork, shoring, and bracing to ensure that work is in accordance with formwork design,
and that supports, fastenings, wedges, ties, and items are secure.
Do not reuse wood formwork more than 2 times for concrete surfaces to be exposed to view. Do not patch
formwork.

B.
3.09
A.
B.
C.

FORM REMOVAL
Do not remove forms or bracing until concrete has gained sufficient strength to carry its own weight and
Loosen forms carefully. Do not wedge pry bars, hammers, or tools against finish concrete surfaces
scheduled for exposure to view.
Store removed forms in manner that surfaces to be in contact with fresh concrete will not be damaged.
Discard damaged forms.
END OF SECTION 03100
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SECTION 03200
CONCRETE REINFORCEMENT
PART 1 GENERAL
1.01
A.

SECTION INCLUDES
Reinforcing steel bars, wire fabric and accessories for cast-in-place concrete.

1.02
A.
B.

SUBMITTALS
Submit under provisions of the General Requirements.
Shop Drawings: Indicate bar sizes, spacings, locations, and quantities of reinforcing steel and wire
fabric, bending and cutting schedules, and supporting and spacing devices.

1.03
A.

QUALITY ASSURANCE
Perform Work in accordance with CRSI - Manual of Standard Practice and ACI 301.

1.04
A.

QUALIFICATIONS
Design reinforcement under direct supervision of a Professional Structural Engineer experienced in
design of this work and licensed in the State of Kansas.

1.05
A.

COORDINATION
Coordinate with placement of formwork, formed openings and other Work.

PART 2 PRODUCTS
2.01
A.
B.
C.
D.
2.02
A.
B.
C.
2.03
A.
B.
C.

REINFORCEMENT
Reinforcing Steel: ASTM A615, 40, 60, or 75 ksi yield grade as indicated on the drawings; deformed
billet steel bars, unfinished.
Reinforcing Steel Plain Bar and Rod Mats: ASTM A704, ASTM A615, Grade 40 or 60 as indicated on
the drawings; steel bars or rods, unfinished.
Stirrup Steel: ANSI/ASTM A82, unfinished.
Welded Steel Wire Fabric: ASTM A815; in flat sheets or coiled rolls; unfinished.
ACCESSORY MATERIALS
Tie Wire: Minimum 16 gage annealed type.
Chairs, Bolsters, Bar Supports, Spacers: Sized and shaped for strength and support of reinforcement
during concrete placement conditions including load bearing pad on bottom to prevent vapor barrier
puncture.
Special Chairs, Bolsters, Bar Supports, Spacers Adjacent to Weather Exposed Concrete Surfaces:
Plastic coated steel type; size and shape as required.
FABRICATION
Fabricate concrete reinforcing in accordance with CRSI Manual of Practice.
Weld reinforcement in accordance with ANSI/AWS D1.4.
Locate reinforcing splices not indicated on drawings, at point of minimum stress.

PART 3 EXECUTION
3.01
A.
B.
C.

PLACEMENT
Place, support and secure reinforcement against displacement. Do not deviate from required position.
Do not displace or damage vapor barrier.
Accommodate placement of formed openings.
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D.

Maintain concrete cover around reinforcing as indicated on the drawings or if not indicated as follows:
Item
Beams
Column Ties
Walls (exposed to weather or backfill)
Footings and Concrete Formed Against Earth
Slabs on Fill

Coverage
1 1/2 inch
1 1/2 inch
2 inch
3 inch
3/4 inch

END OF SECTION 03200
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SECTION 03300
CAST-IN-PLACE CONCRETE
PART 1 GENERAL
1.01
A.
B.
C.
D.

SECTION INCLUDES
Cast-in-place concrete floors, foundation walls, retaining walls, steps and ramps.
Floors and slabs on grade.
Control, expansion and contraction joint devices associated with concrete work, including joint
sealants.
Equipment pads, light pole base and flagpole base.

1.02
A.
B.
C.
D.

SUBMITTALS
Submit under provisions of the General Requirements.
Product Data: Provide data on joint devices, attachment accessories.
Samples: Submit 2-inch long samples of expansion/contraction joint.
Manufacturer’s Installation Instructions: Indicate installation procedures and interface required with
adjacent Work.

1.03
A.

PROJECT RECORD DOCUMENTS
Accurately record actual locations of embedded utilities and components which are concealed from
view.

1.04
A.
B.
C.
D.

QUALITY ASSURANCE
Perform Work in accordance with ACI 301.
Acquire cement and aggregate from same source for all work.
Conform to ACI 305R when concreting during hot weather.
Conform to ACI 306R when concreting during cold weather.

1.05
A.

COORDINATION
Coordinate the placement of joint devices with erection of concrete formwork and placement of form
accessories.

PART 2 PRODUCTS
2.01
A.
B.
C.

CONCRETE MATERIALS
Cement: ASTM C150, Type I - Normal or Type III - High Early Strength Type V - Sulfate Resistant as
required Portland type.
Fine and Coarse Aggregates: ASTM C33.
Water: Clean and not detrimental to concrete.

2.02
A.
B.

ADMIXTURES
Air Entrainment: ASTM C260.
Chemical: ASTM C494 Type A - Water Reducing, Type B - Retarding, Type C - Accelerating, Type D
- Water Reducing and Retarding, Type E - Water Reducing and Accelerating.

2.03
A.

ACCESSORIES
Bonding Agent: Polymer resin emulsion, polyvinyl acetate, Latex emulsion, two component modified
epoxy resin, non-solvent two component polysulfide epoxy, mineral filled polysulfide polymer epoxy,
mineral filled polysulfide polymer epoxy resin, or Polyamid cured epoxy as approved.
Vapor Barrier: 6 mil thick clear polyethylene film, type recommended for below grade application.
Non-Shrink Grout: Premixed compound consisting of nonmetallic aggregate, cement, water reducing
and plasticizing agents; capable of developing minimum compressive strength of 2,400 psi in 48 hours
and 7,000 psi in 28 days.

B.
C.

2.04
A.

JOINT DEVICES AND FILLER MATERIALS
Joint Filler:
1.
Joint Filler Type A: ASTM D1751; Asphalt impregnated fiberboard or felt, 1/4 inch thick.
2.
Joint Filler Type B: ASTM D1752; Closed cell polyvinyl chloride foam, resiliency recovery of
95 percent if not compressed more than 50 percent of original thickness.
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B.

C.
2.05
A.
B.
C.
D.
E.
F.
G.

Expansion and Contraction Joint Devices: ASTM B221 alloy, extruded aluminum; resilient
elastomeric, vinyl, or neoprene, filler strip with a Shore A hardness of 35 to permit plus or minus 25
percent joint movement with full recovery; extruded aluminum or vinyl cover plate, of longest
manufactured length at each location, recess mounted; color as selected.
Sealant: Rubber or synthetic rubber compound.
CONCRETE MIX
Mix concrete in accordance with ACI 304. Deliver concrete in accordance with ASTM C94.
Select proportions for normal weight concrete in accordance with ACI 301.
Provide concrete with compressive strength of 3,500 psi at 28 days.
Use accelerating admixtures in cold weather only when approved by Architect/Engineer. Use of
admixtures will not relax cold weather placement requirements.
Use calcium chloride only when approved by Architect/Engineer.
Use set retarding admixtures during hot weather only when approved by Architect/Engineer.
Add air entraining agent to normal weight concrete mix for work exposed to exterior.

PART 3 EXECUTION
3.01
A.
B.

EXAMINATION
Verify requirements for concrete cover over reinforcement.
Verify that anchors, seats, plates, reinforcement and other items to be cast into concrete are accurately
placed, positioned securely, and will not cause hardship in placing concrete.

3.02
A.

PREPARATION
Prepare previously placed concrete by cleaning with steel brush and applying bonding agent in
accordance with manufacturer’s instructions.
In locations where new concrete is dowelled to existing work, drill holes in existing concrete, insert
steel dowels and pack solid with non-shrink grout.

B.
3.03
A.
B.
C.
D.
E.
F.
G.
H.
I.
J.
K.
L.
M.
N.
O.
P.
Q.
R.
S.

PLACING CONCRETE
Place concrete in accordance with ACI 301.
Notify Architect/Engineer minimum 24 hours prior to commencement of operations.
Ensure reinforcement, inserts, embedded parts, formed expansion and contraction joints are not
disturbed during concrete placement.
Install vapor barrier under interior slabs on grade. Lap joints minimum 6 inches and seal watertight by
sealant applied between overlapping edges and ends or taping edges and ends.
Repair vapor barrier damaged during placement of concrete reinforcing. Repair with vapor barrier
material; lap over damaged areas minimum 6 inches and seal watertight.
Separate slabs on grade from vertical surfaces with 1/2 inch thick joint filler.
Place joint filler in floor slab pattern placement sequence. Set top to required elevations. Secure to
resist movement by wet concrete.
Extend joint filler from bottom of slab to within 1/2 inch of finished slab surface. Conform to Section
07900 for finish joint sealer requirements.
Install joint devices in accordance with manufacturer’s instructions.
Install construction joint devices in coordination with floor slab pattern placement sequence. Set top to
required elevations. Secure to resist movement by wet concrete.
Install joint device anchors. Maintain correct position to allow joint cover to be flush with floor and
wall finish.
Install joint covers in longest practical length, when adjacent construction activity is complete.
Apply sealants in joint devices in accordance with Section 07900.
Maintain records of concrete placement. Record date, location, quantity, air temperature, and test
samples taken.
Place concrete continuously between predetermined expansion, control, and construction joints.
Do not interrupt successive placement; do not permit cold joints to occur where possible.
Place floor slabs in checkerboard or saw cut pattern indicated.
Saw cut joints within 24 hours after placing. Use 3/16 inch thick blade, cut into 1/4 depth of slab
thickness.
Screed floors and slabs on grade level, maintaining surface flatness of maximum 1/4 inch in 10 ft.
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3.04
A.
B.
C.
D.
E.
F.
3.05
A.
B.
C.
D.
E.
3.06
A.
B.
C.
D.
E.
F.
G.
3.07
A.
B.
C.
3.08
A.
B.
C.

CONCRETE FINISHING
Provide formed concrete surfaces to be left exposed concrete walls columns beams joists with smooth
rubbed finish.
Finish concrete floor surfaces in accordance with ACI 301.
Wood float surfaces which will receive quarry tile, ceramic tile, or terrazzo with full bed setting system.
Steel trowel surfaces which will receive carpeting, resilient flooring, seamless flooring, thin set quarry
tile, or thin set ceramic tile.
Steel trowel surfaces which are scheduled to be exposed.
In areas with floor drains, maintain floor elevation at walls; pitch surfaces uniformly to drains at 1/4
inch per foot or as indicated on drawings.
CURING AND PROTECTION
Immediately after placement, protect concrete from premature drying, excessively hot or cold
temperatures, and mechanical injury.
Maintain concrete with minimal moisture loss at relatively constant temperature for period necessary
for hydration of cement and hardening of concrete.
Cure floor surfaces in accordance with ACI 308.
Ponding: Maintain 100 percent coverage of water over floor slab areas continuously for 4 days.
Spraying: Spray water over floor slab areas and maintain wet for 7 days.
FIELD QUALITY CONTROL
Field inspection and testing will be performed in accordance with ACI 301 and under provisions of the
General Requirements.
Provide free access to Work and cooperate with appointed firm.
Submit proposed mix design of each class of concrete to inspection and testing firm for review prior to
commencement of Work.
Tests of cement and aggregates may be performed to ensure conformance with specified requirements.
Three concrete test cylinders will be taken for every 75 or less cu yds of each class of concrete placed.
One additional test cylinder will be taken during cold weather concreting, cured on job site under same
conditions as concrete it represents.
One slump test will be taken for each set of test cylinders taken.
PATCHING
Allow Architect/Engineer to inspect concrete surfaces immediately upon removal of forms.
Excessive honeycomb or embedded debris in concrete is not acceptable. Notify Architect/Engineer
upon discovery.
Patch imperfections as directed or in accordance with ACI 301.
DEFECTIVE CONCRETE
Defective Concrete: Concrete not conforming to required lines, details, dimensions, tolerances or
specified requirements.
Repair or replacement of defective concrete will be determined by the Architect/Engineer.
Do not patch, fill, touch-up, repair, or replace exposed concrete except upon express direction of
Architect/Engineer for each individual area.
END OF SECTION 03300
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PRESERVATION BRIEF 1

Assessing Cleaning and Water-Repellent Treatments for
Historic Masonry Buildings


Preparing for a Cleaning Project



Understanding the Building Materials



Cleaning Methods and Materials



Planning a Cleaning Project



Water-Repellent Coatings and Waterproof Coatings

Inappropriate cleaning and coating treatments are a major cause of damage to historic masonry
buildings. While either or both treatments may be appropriate in some cases, they can be very
destructive to historic masonry if they are not selected carefully. Historic masonry, as considered here,
includes stone, brick, architectural terra cotta, cast stone, concrete and concrete block. It is frequently
cleaned because cleaning is equated with improvement. Cleaning may sometimes be followed by the
application of a water-repellent coating. However, unless these procedures are carried out under the
guidance and supervision of an architectural conservator, they may result in irrevocable damage to the
historic resource.
The purpose of this Brief is to provide information on the variety of cleaning methods and materials that
are available for use on the exterior of historic masonry buildings, and to provide guidance in selecting
the most appropriate method or combination of methods. The difference between water-repellent
coatings and waterproof coatings is explained, and the purpose of each, the suitability of their
application to historic masonry buildings, and the possible consequences of their inappropriate use are
discussed.
The Brief is intended to help develop sensitivity to the qualities of historic masonry that makes it so
special, and to assist historic building owners and property managers in working cooperatively with
architects, architectural conservators, and contractors. Although specifically intended for historic
buildings, the information is applicable to all masonry buildings. The Brief is not meant to be a cleaning
manual or a guide for preparing specifications. Rather, it provides general information to raise
awareness of the many factors involved in selecting cleaning and water-repellent treatments for historic
masonry buildings.

Preparing for a Cleaning Project, Reasons for Cleaning
First, it is important to determine whether it is appropriate to clean the masonry. The objective of
cleaning a historic masonry building must be considered carefully before arriving at a decision to clean.
There are several major reasons for cleaning a historic masonry building: improve the appearance of the
building by removing unattractive dirt or soiling materials, or non-historic paint from the masonry;
retard deterioration by removing soiling materials that may be damaging the masonry; or provide a
clean surface to accurately match repointing mortars or patching compounds, or to conduct a condition
survey of the masonry.

Identify What is to be Removed
The general nature and source of dirt or soiling material on a building must be identified to remove it in
the gentlest means possible--that is, in the most effective, yet least harmful, manner. Soot and smoke,
for example, require a different cleaning agent to remove than oil stains or metallic stains. Other
common cleaning problems include biological growth such as mold or mildew, and organic matter such
as the tendrils left on masonry after removal of ivy.

Consider the Historic Appearance of the Building
If the proposed cleaning is to remove paint, it is important in each case to learn whether or not
unpainted masonry is historically appropriate. And, it is necessary to consider why the building was
painted. Was it to cover bad repointing or unmatched repairs? Was the building painted to protect soft
brick or to conceal deteriorating stone? Or, was painted masonry simply a fashionable treatment in a
particular historic period? Many buildings were painted at the time of construction or shortly thereafter;
retention of the paint, therefore, may be more appropriate historically than removing it. And, if the

building appears to have been painted for a long time, it is also important to think about whether the
paint is part of the character of the historic building and if it has acquired significance over time.

Consider the Practicalities of Cleaning or Paint Removal
Some gypsum or sulfate crusts may have become integral with the stone and, if cleaning could result in
removing some of the stone surface, it may be preferable not to clean. Even where unpainted masonry
is appropriate, the retention of the paint may be more practical than removal in terms of long range
preservation of the masonry. In some cases, however, removal of the paint may be desirable. For
example, the old paint layers may have built up to such an extent that removal is necessary to ensure a
sound surface to which the new paint will adhere.

Study the Masonry
Although not always necessary, in some instances it can be beneficial to have the coating or paint type,
color, and layering on the masonry researched before attempting its removal. Analysis of the nature of
the soiling or of the paint to be removed from the masonry, as well as guidance on the appropriate
cleaning method, may be provided by professional consultants, including architectural conservators,
conservation scientists, and preservation architects. The State Historic Preservation Office (SHPO), local
historic district commissions, architectural review boards, and preservation-oriented websites may also
be able to supply useful information on masonry cleaning techniques.

Understanding the Building Materials
The construction of the building must be considered when developing a cleaning program because
inappropriate cleaning can have a deleterious effect on the masonry as well as on other building
materials. The masonry material or materials must be correctly identified. It is sometimes difficult to
distinguish one type of stone from another; for example, certain sandstones can be easily confused with
limestones. Or, what appears to be natural stone may not be stone at all, but cast stone or concrete.
Historically, cast stone and architectural terra cotta were frequently used in combination with natural
stone, especially for trim elements or on upper stories of a building where, from a distance, these
substitute materials looked like real stone. Other features on historic buildings that appear to be stone,
such as decorative cornices, entablatures and window hoods, may not even be masonry, but metal.

Identify Prior Treatments
Previous treatments of the building and its surroundings should be researched and building maintenance
records should be obtained, if available. Sometimes if streaked or spotty areas do not seem to get
cleaner following an initial cleaning, closer inspection and analysis may be warranted. The discoloration
may turn out not to be dirt but the remnant of a water-repellent coating applied long ago which has
darkened the surface of the masonry over time. Successful removal may require testing several cleaning
agents to find something that will dissolve and remove the coating. Complete removal may not always
be possible. Repairs may have been stained to match a dirty building, and cleaning may make these
differences apparent. De-icing salts used near the building that have dissolved can migrate into the
masonry. Cleaning may draw the salts to the surface, where they will appear as efflorescence (a
powdery, white substance), which may require a second treatment to be removed. Allowances for
dealing with such unknown factors, any of which can be a potential problem, should be included when
investigating cleaning methods and materials. Just as more than one kind of masonry on a historic
building may necessitate multiple cleaning approaches, unknown conditions that are encountered may
also require additional cleaning treatments.

Choose the Appropriate Cleaner
The importance of testing cleaning methods and materials cannot be over emphasized. Applying the
wrong cleaning agents to historic masonry can have disastrous results. Acidic cleaners can be extremely
damaging to acid-sensitive stones, such as marble and limestone, resulting in etching and dissolution of
these stones. Other kinds of masonry can also be damaged by incompatible cleaning agents, or even by
cleaning agents that are usually compatible. There are also numerous kinds of sandstone, each with a
considerably different geological composition. While an acid-based cleaner may be safely used on some
sandstones, others are acid-sensitive and can be severely etched or dissolved by an acid cleaner. Some
sandstones contain water-soluble minerals and can be eroded by water cleaning. And, even if the stone
type is correctly identified, stones, as well as some bricks, may contain unexpected impurities, such as
iron particles, that may react negatively with a particular cleaning agent and result in staining. Thorough

understanding of the physical and chemical properties of the masonry will help avoid the inadvertent
selection of damaging cleaning agents.
Other building materials also may be affected by the cleaning process. Some chemicals, for example,
may have a corrosive effect on paint or glass. The portions of building elements most vulnerable to
deterioration may not be visible, such as embedded ends of iron window bars. Other totally unseen
items, such as iron cramps or ties which hold the masonry to the structural frame, also may be subject
to corrosion from the use of chemicals or even from plain water. The only way to prevent problems in
these cases is to study the building construction in detail and evaluate proposed cleaning methods with
this information in mind. However, due to the very likely possibility of encountering unknown factors,
any cleaning project involving historic masonry should be viewed as unique to that particular building.

Cleaning Methods and Materials
Masonry cleaning methods generally are divided into three major groups: water, chemical, and abrasive.
Water methods soften the dirt or soiling material and rinse the deposits from the masonry surface.
Chemical cleaners react with dirt, soiling material or paint to effect their removal, after which the
cleaning effluent is rinsed off the masonry surface with water. Abrasive methods include blasting with
grit, and the use of grinders and sanding discs, all of which mechanically remove the dirt, soiling
material or paint (and, usually, some of the masonry surface). Abrasive cleaning is also often followed
with a water rinse. Laser cleaning, although not discussed here in detail, is another technique that is
used sometimes by conservators to clean small areas of historic masonry. It can be quite effective for
cleaning limited areas, but it is expensive and generally not practical for most historic masonry cleaning
projects.
Although it may seem contrary to common sense, masonry cleaning projects should be carried out
starting at the bottom and proceeding to the top of the building always keeping all surfaces wet below
the area being cleaned. The rationale for this approach is based on the principle that dirty water or
cleaning effluent dripping from cleaning in progress above will leave streaks on a dirty surface but will
not streak a clean surface as long as it is kept wet and rinsed frequently.
Water Cleaning
Water cleaning methods are generally the gentlest means possible, and they can be used safely to
remove dirt from all types of historic masonry. There are essentially four kinds of water-based methods:
soaking; pressure water washing; water washing supplemented with non-ionic detergent; and steam, or
hot-pressurized water cleaning. Once water cleaning has been completed, it is often necessary to follow
up with a water rinse to wash off the loosened soiling material from the masonry.
Water cleaning methods may not be appropriate to use on some badly deteriorated masonry because
water may exacerbate the deterioration, or on gypsum or alabaster, which are very soluble in water.

Soaking
Prolonged spraying or misting with water is particularly effective for cleaning limestone and marble. It is
also a good method for removing heavy accumulations of soot, sulfate crusts or gypsum crusts that tend
to form in protected areas of a building not regularly washed by rain. Water is distributed to lengths of
punctured hose or pipe with non-ferrous fittings hung from moveable scaffolding or a swing stage that
continuously mists the surface of the masonry with a very fine spray. A timed on-off spray is another
approach to using this cleaning technique. After one area has been cleaned, the apparatus is moved on
to another. Soaking is often used in combination with water washing and is also followed by a final water
rinse. Soaking is a very slow method—it may take several days or a week—but it is a very gentle
method to use on historic masonry.

Water Washing
Washing with low-pressure or medium-pressure water is probably one of the most commonly used
methods for removing dirt or other pollutant soiling from historic masonry buildings. Starting with a very
low pressure (100 psi or below), even using a garden hose, and progressing as needed to slightly higher
pressure—generally no higher than 300-400 psi—is always the recommended way to begin. Scrubbing
with natural bristle or synthetic bristle brushes—never metal which can abrade the surface and leave
metal particles that can stain the masonry—can help in cleaning areas of the masonry that are especially
dirty.

Water Washing with Detergents
Non-ionic detergents—which are not the same as soaps—are synthetic organic compounds that are
especially effective in removing oily soil. (Examples of some of the numerous proprietary non-ionic
detergents include Igepal by GAF, Tergitol by Union Carbide and Triton by Rohm & Haas.) Thus, the
addition of a non-ionic detergent, or surfactant, to a low- or medium-pressure water wash can be a
useful aid in the cleaning process. (A non-ionic detergent, unlike most household detergents, does not
leave a solid, visible residue on the masonry.) Adding a non-ionic detergent and scrubbing with a natural
bristle or synthetic bristle brush can facilitate cleaning textured or intricately carved masonry. This
should be followed with a final water rinse.

Steam/Hot-Pressurized Water Cleaning
Steam cleaning is actually low-pressure hot water washing because the steam condenses almost
immediately upon leaving the hose. This is a gentle and effective method for cleaning stone and
particularly for acid-sensitive stones. Steam can be especially useful in removing built-up soiling
deposits and dried-up plant materials, such as ivy disks and tendrils. It can also be an efficient means of
cleaning carved stone details and, because it does not generate a lot of liquid water, it can sometimes
be appropriate to use for cleaning interior masonry.

Potential Hazards of Water Cleaning
Despite the fact that water-based methods are generally the most gentle, even they can be damaging to
historic masonry. Before beginning a water cleaning project, it is important to make sure that all mortar
joints are sound and that the building is watertight. Otherwise water can seep through the walls to the
interior, resulting in rusting metal anchors and stained and ruined plaster.
Some water supplies may contain traces of iron and copper which may cause masonry to discolor.
Adding a chelating or complexing agent to the water, such as EDTA (ethylene diamine tetra-acetic acid),
which inactivates other metallic ions, as well as softens minerals and water hardness, will help prevent
staining on light-colored masonry.
Any cleaning method involving water should never be done in cold weather or if there is any likelihood of
frost or freezing because water within the masonry can freeze, causing spalling and cracking. Since a
masonry wall may take over a week to dry after cleaning, no water cleaning should be permitted for
several days prior to the first average frost date, or even earlier if local forecasts predict cold weather.
Most important of all, it is imperative to be aware that using water at too high a pressure, a practice
common to "power washing" and "water blasting", is very abrasive and can easily etch marble and other
soft stones, as well as some types of brick. In addition, the distance of the nozzle from the masonry
surface and the type of nozzle, as well as gallons per minute (gpm), are also important variables in a
water cleaning process that can have a significant impact on the outcome of the project. This is why it is
imperative that the cleaning be closely monitored to ensure that the cleaning operators do not raise the
pressure or bring the nozzle too close to the masonry in an effort to "speed up" the process. The
appearance of grains of stone or sand in the cleaning effluent on the ground is an indication that the
water pressure may be too high.

Chemical Cleaning
Chemical cleaners, generally in the form of proprietary products, are another material frequently used to
clean historic masonry. They can remove dirt, as well as paint and other coatings, metallic and plant
stains, and graffiti. Chemical cleaners used to remove dirt and soiling include acids, alkalies and organic
compounds. Acidic cleaners, of course, should not be used on masonry that is acid sensitive. Paint
removers are alkaline, based on organic solvents or other chemicals.

Chemical Cleaners to Remove Dirt
Both alkaline and acidic cleaning treatments include the use of water. Both cleaners are also likely to
contain surfactants (wetting agents), that facilitate the chemical reaction that removes the dirt.
Generally, the masonry is wet first for both types of cleaners, then the chemical cleaner is sprayed on at
very low pressure or brushed onto the surface. The cleaner is left to dwell on the masonry for an
amount of time recommended by the product manufacturer or, preferably, determined by testing, and
rinsed off with a low- or moderate-pressure cold, or sometimes hot, water wash.
More than one application of the cleaner may be necessary, and it is always a good practice to test the
product manufacturers recommendations concerning dilution rates and dwell times. Because each
cleaning situation is unique, dilution rates and dwell times can vary considerably. The masonry surface

may be scrubbed lightly with natural or synthetic bristle brushes prior to rinsing. After rinsing, pH strips
should be applied to the surface to ensure that the masonry has been neutralized completely.

Acidic Cleaners
Acid-based cleaning products may be used on non-acid sensitive masonry, which generally includes:
granite, most sandstones, slate, unglazed brick and unglazed architectural terra cotta, cast stone and
concrete. Most commercial acidic cleaners are composed primarily of hydrofluoric acid, and often include
some phosphoric acid to prevent rust-like stains from developing on the masonry after the cleaning.
Acid cleaners are applied to the pre-wet masonry which should be kept wet while the acid is allowed to
"work", and then removed with a water wash.

Alkaline Cleaners
Alkaline cleaners should be used on acid-sensitive masonry, including: limestone, polished and
unpolished marble, calcareous sandstone, glazed brick and glazed architectural terra cotta, and polished
granite. (Alkaline cleaners may also be used sometimes on masonry materials that are not acid
sensitive--after testing, of course--but they may not be as effective as they are on acid-sensitive
masonry.) Alkaline cleaning products consist primarily of two ingredients: a non-ionic detergent or
surfactant; and an alkali, such as potassium hydroxide or ammonium hydroxide. Like acidic cleaners,
alkaline products are usually applied to pre-wet masonry, allowed to dwell, and then rinsed off with
water. (Longer dwell times may be necessary with alkaline cleaners than with acidic cleaners.) Two
additional steps are required to remove alkaline cleaners after the initial rinse. First the masonry is given
a slightly acidic wash--often with acetic acid--to neutralize it, and then it is rinsed again with water.

Chemical Cleaners to Remove Paint and Other Coatings, Stains and Graffiti
Removing paint and some other coatings, stains and graffiti can best be accomplished with alkaline paint
removers, organic solvent paint removers, or other cleaning compounds. The removal of layers of paint
from a masonry surface usually involves applying the remover either by brush, roller or spraying,
followed by a thorough water wash. As with any chemical cleaning, the manufacturer's
recommendations regarding application procedures should always be tested before beginning work.

Alkaline Paint Removers
These are usually of much the same composition as other alkaline cleaners, containing potassium or
ammonium hydroxide, or trisodium phosphate. They are used to remove oil, latex and acrylic paints,
and are effective for removing multiple layers of paint. Alkaline cleaners may also remove some acrylic
water-repellent coatings. As with other alkaline cleaners, both an acidic neutralizing wash and a final
water rinse are generally required following the use of alkaline paint removers.

Organic Solvent Paint Removers
The formulation of organic solvent paint removers varies and may include a combination of solvents,
including methylene chloride, methanol, acetone, xylene and toluene.

Other Paint Removers and Cleaners
Other cleaning compounds that can be used to remove paint and some painted graffiti from historic
masonry include paint removers based on N-methyl-2-pyrrolidone (NMP), or on petroleum-based
compounds. Removing stains, whether they are industrial (smoke, soot, grease or tar), metallic (iron or
copper), or biological (plant and fungal) in origin, depends on carefully matching the type of remover to
the type of stain. Successful removal of stains from historic masonry often requires the application of a
number of different removers before the right one is found. The removal of layers of paint from a
masonry surface is usually accomplished by applying the remover either by brush, roller or spraying,
followed by a thorough water wash.

Potential Hazards of Chemical Cleaning
Since most chemical cleaning methods involve water, they have many of the potential problems of plain
water cleaning. Like water methods, they should not be used in cold weather because of the possibility
of freezing. Chemical cleaning should never be undertaken in temperatures below 40 degrees F (4
degrees C), and generally not below 50 degrees F. In addition, many chemical cleaners simply do not
work in cold temperatures. Both acidic and alkaline cleaners can be dangerous to cleaning operators,
and clearly, there are environmental concerns associated with the use of chemical cleaners.

If not carefully chosen, chemical cleaners can react adversely with many types of masonry. Obviously,
acidic cleaners should not be used on acid-sensitive materials; however, it is not always clear exactly
what the composition is of any stone or other masonry material. For, this reason, testing the cleaner on
an inconspicuous spot on the building is always necessary. While certain acid-based cleaners may be
appropriate if used as directed on a particular type of masonry, if left too long or if not adequately rinsed
from the masonry they can have a negative effect. For example, hydrofluoric acid can etch masonry
leaving a hazy residue (whitish deposits of silica or calcium fluoride salts) on the surface. While this
efflorescence may usually be removed by a second cleaning—although it is likely to be expensive and
time-consuming—hydrofluoric acid can also leave calcium fluoride salts or a colloidal silica deposit on
masonry which may be impossible to remove. Other acids, particularly hydrochloric (muriatic) acid,
which is very powerful, should not be used on historic masonry, because it can dissolve lime-based
mortar, damage brick and some stones, and leave chloride deposits on the masonry.
Alkaline cleaners can stain sandstones that contain a ferrous compound. Before using an alkaline cleaner
on sandstone it is always important to test it, since it may be difficult to know whether a particular
sandstone may contain a ferrous compound. Some alkaline cleaners, such as sodium hydroxide (caustic
soda or lye) and ammonium bifluoride, can also damage or leave disfiguring brownish-yellow stains and,
in most cases, should not be used on historic masonry. Although alkaline cleaners will not etch a
masonry surface as acids can, they are caustic and can burn the surface. In addition, alkaline cleaners
can deposit potentially damaging salts in the masonry which can be difficult to rinse thoroughly.

Poulticing to Remove Stains and Graffiti
Graffiti and stains, which have penetrated into the masonry, often are best removed by using a poultice.
A poultice consists of an absorbent material or clay powder (such as kaolin or fullerís earth, or even
shredded paper or paper towels), mixed with a liquid (a solvent or other remover) to form a paste which
is applied to the stain. The poultice is kept moist and left on the stain as long as necessary for it to draw
the stain out of the masonry. As it dries, the paste absorbs the staining material so that it is not
redeposited on the masonry surface.
Some commercial cleaning products and paint removers are specially formulated as a paste or gel that
will cling to a vertical surface and remain moist for a longer period of time in order to prolong the action
of the chemical on the stain. Pre-mixed poultices are also available as a paste or in powder form needing
only the addition of the appropriate liquid. The masonry must be pre-wet before applying an alkaline
cleaning agent, but not when using a solvent. Once the stain has been removed, the masonry must be
rinsed thoroughly.

Abrasive and Mechanical Cleaning
Generally, abrasive cleaning methods are not appropriate for use on historic masonry buildings. Abrasive
cleaning methods are just that—abrasive. Grit blasters, grinders, and sanding discs all operate by
abrading the dirt or paint off the surface of the masonry, rather than reacting with the dirt and the
masonry which is how water and chemical methods work. Since the abrasives do not differentiate
between the dirt and the masonry, they can also remove the outer surface of the masonry at the same
time, and result in permanently damaging the masonry. Brick, architectural terra cotta, soft stone,
detailed carvings, and polished surfaces, are especially susceptible to physical and aesthetic damage by
abrasive methods. Brick and architectural terra cotta are fired products which have a smooth, glazed
surface which can be removed by abrasive blasting or grinding. Abrasively-cleaned masonry is damaged
aesthetically as well as physically, and it has a rough surface which tends to hold dirt and the roughness
will make future cleaning more difficult. Abrasive cleaning processes can also increase the likelihood of
subsurface cracking of the masonry. Abrasion of carved details causes a rounding of sharp corners and
other loss of delicate features, while abrasion of polished surfaces removes the polished finish of stone.
Mortar joints, especially those with lime mortar, also can be eroded by abrasive or mechanical cleaning.
In some cases, the damage may be visual, such as loss of joint detail or increased joint shadows. As
mortar joints constitute a significant portion of the masonry surface (up to 20 per cent in a brick wall),
this can result in the loss of a considerable amount of the historic fabric. Erosion of the mortar joints
may also permit increased water penetration, which will likely necessitate repointing.

Abrasive Blasting
Blasting with abrasive grit or another abrasive material is the most frequently used abrasive method.
Sandblasting is most commonly associated with abrasive cleaning. Finely ground silica or glass powder,
glass beads, ground garnet, powdered walnut and other ground nut shells, grain hulls, aluminum oxide,
plastic particles and even tiny pieces of sponge, are just a few of the other materials that have also been

used for abrasive cleaning. Although abrasive blasting is not an appropriate method of cleaning historic
masonry, it can be safely used to clean some materials. Finely-powdered walnut shells are commonly
used for cleaning monumental bronze sculpture, and skilled conservators clean delicate museum objects
and finely detailed, carved stone features with very small, micro-abrasive units using aluminum oxide.
A number of current approaches to abrasive blasting rely on materials that are not usually thought of as
abrasive, and not as commonly associated with traditional abrasive grit cleaning. Some patented
abrasive cleaning processes—one dry, one wet—use finely-ground glass powder intended to "erase" or
remove dirt and surface soiling only, but not paint or stains. Cleaning with baking soda (sodium
bicarbonate) is another patented process. Baking soda blasting is being used in some communities as a
means of quick graffiti removal. However, it should not be used on historic masonry which it can easily
abrade and can permanently "etch" the graffiti into the stone; it can also leave potentially damaging
salts in the stone which cannot be removed. Most of these abrasive grits may be used either dry or wet,
although dry grit tends to be used more frequently.
Ice particles, or pelletized dry ice (carbon dioxide or CO2), are another medium used as an abrasive
cleaner. This is also too abrasive to be used on most historic masonry, but it may have practical
application for removing mastics or asphaltic coatings from some substrates.
Some of these processes are promoted as being more environmentally safe and not damaging to historic
masonry buildings. However, it must be remembered that they are abrasive and that they "clean" by
removing a small portion of the masonry surface, even though it may be only a minuscule portion. The
fact that they are essentially abrasive treatments must always be taken into consideration when
planning a masonry cleaning project. In general, abrasive methods should not be used to clean historic
masonry buildings. In some, very limited instances, highly-controlled, gentle abrasive cleaning may be
appropriate on selected, hard-to-clean areas of a historic masonry building if carried out under the
watchful supervision of a professional conservator. But, abrasive cleaning should never be used on an
entire building.

Grinders and Sanding Disks
Grinding the masonry surface with mechanical grinders and sanding disks is another means of abrasive
cleaning that should not be used on historic masonry. Like abrasive blasting, grinders and disks do not
really clean masonry but instead grind away and abrasively remove and, thus, damage the masonry
surface itself rather than remove just the soiling material.

Planning a Cleaning Project
Once the masonry and soiling material or paint have been identified, and the condition of the masonry
has been evaluated, planning for the cleaning project can begin.

Testing Cleaning Methods
In order to determine the gentlest means possible, several cleaning methods or materials may have to
be tested prior to selecting the best one to use on the building. Testing should always begin with the
gentlest and least invasive method proceeding gradually, if necessary, to more complicated methods, or
a combination of methods. All too often simple methods, such as a low-pressure water wash, are not
even considered, yet they frequently are effective, safe, and not expensive. Water of slightly higher
pressure or with a non-ionic detergent additive also may be effective. It is worth repeating that these
methods should always be tested prior to considering harsher methods; they are safer for the building
and the environment, often safer for the applicator, and relatively inexpensive.
The level of cleanliness desired also should be determined prior to selection of a cleaning method.
Obviously, the intent of cleaning is to remove most of the dirt, soiling material, stains, paint or other
coating. A "brand new" appearance, however, may be inappropriate for an older building, and may
require an overly harsh cleaning method to be achieved. When undertaking a cleaning project, it is
important to be aware that some stains simply may not be removable. It may be wise, therefore, to
agree upon a slightly lower level of cleanliness that will serve as the standard for the cleaning project.
The precise amount of residual dirt considered acceptable may depend on the type of masonry, the type
of soiling and difficulty of total removal, and local environmental conditions.
Cleaning tests should be carried out in an area of sufficient size to give a true indication of their
effectiveness. It is preferable to conduct the test in an inconspicuous location on the building so that it
will not be obvious if the test is not successful. A test area may be quite small to begin, sometimes as
small as six square inches, and gradually may be increased in size as the most appropriate methods and
cleaning agents are determined. Eventually the test area may be expanded to a square yard or more,
and it should include several masonry units and mortar joints. It should be remembered that a single

building may have several types of masonry and that even similar materials may have different surface
finishes. Each material and different finish should be tested separately. Cleaning tests should be
evaluated only after the masonry has dried completely. The results of the tests may indicate that several
methods of cleaning should be used on a single building.
When feasible, test areas should be allowed to weather for an extended period of time prior to final
evaluation. A waiting period of a full year would be ideal in order to expose the test patch to a full range
of seasons. If this is not possible, the test patch should weather for at least a month or two. For any
building which is considered historically important, the delay is insignificant compared to the potential
damage and disfigurement which may result from using an incompletely tested method. The successfully
cleaned test patch should be protected as it will serve as a standard against which the entire cleaning
project will be measured.

Environmental Considerations
The potential effect of any method proposed for cleaning historic masonry should be evaluated carefully.
Chemical cleaners and paint removers may damage trees, shrubs, grass, and plants. A plan must be
provided for environmentally safe removal and disposal of the cleaning materials and the rinsing effluent
before beginning the cleaning project. Authorities from the local regulatory agency--usually under the
jurisdiction of the federal or state Environmental Protection Agency (EPA)--should be consulted prior to
beginning a cleaning project, especially if it involves anything more than plain water washing. This
advance planning will ensure that the cleaning effluent or run-off, which is the combination of the
cleaning agent and the substance removed from the masonry, is handled and disposed of in an
environmentally sound and legal manner. Some alkaline and acidic cleaners can be neutralized so that
they can be safely discharged into storm sewers. However, most solvent-based cleaners cannot be
neutralized and are categorized as pollutants, and must be disposed of by a licensed transport, storage
and disposal facility. Thus, it is always advisable to consult with the appropriate agencies before starting
to clean to ensure that the project progresses smoothly and is not interrupted by a stop-work order
because a required permit was not obtained in advance.
Vinyl guttering or polyethylene-lined troughs placed around the perimeter of the base of the building can
serve to catch chemical cleaning waste as it is rinsed off the building. This will reduce the amount of
chemicals entering and polluting the soil, and also will keep the cleaning waste contained until it can be
removed safely. Some patented cleaning systems have developed special equipment to facilitate the
containment and later disposal of cleaning waste.
Concern over the release of volatile organic compounds (VOCs) into the air has resulted in the
manufacture of new, more environmentally responsible cleaners and paint removers, while some
materials traditionally used in cleaning may no longer be available for these same reasons. Other health
and safety concerns have created additional cleaning challenges, such as lead paint removal, which is
likely to require special removal and disposal techniques.
Cleaning can also cause damage to non-masonry materials on a building, including glass, metal and
wood. Thus, it is usually necessary to cover windows and doors, and other features that may be
vulnerable to chemical cleaners. They should be covered with plastic or polyethylene, or a masking
agent that is applied as a liquid which dries to form a thin protective film on glass, and is easily peeled
off after the cleaning is finished. Wind drift, for example, can also damage other property by carrying
cleaning chemicals onto nearby automobiles, resulting in etching of the glass or spotting of the paint
finish. Similarly, airborne dust can enter surrounding buildings, and excess water can collect in nearby
yards and basements.

Safety Considerations
Possible health dangers of each method selected for the cleaning project must be considered before
selecting a cleaning method to avoid harm to the cleaning applicators, and the necessary precautions
must be taken. The precautions listed in Material Safety Data Sheets (MSDS) that are provided with
chemical products should always be followed. Protective clothing, respirators, hearing and face shields,
and gloves must be provided to workers to be worn at all times. Acidic and alkaline chemical cleaners in
both liquid and vapor forms can also cause serious injury to passers-by. It may be necessary to
schedule cleaning at night or weekends if the building is located in a busy urban area to reduce the
potential danger of chemical overspray to pedestrians. Cleaning during non-business hours will allow
HVAC systems to be turned off and vents to be covered to prevent dangerous chemical fumes from
entering the building which will also ensure the safety of the buildingís occupants. Abrasive and
mechanical methods produce dust which can pose a serious health hazard, particularly if the abrasive or
the masonry contains silica.

Water-Repellent Coatings and Waterproof Coatings
To begin with, it is important to understand that waterproof coatings and water-repellent coatings are
not the same. Although these terms are frequently interchanged and commonly confused with one
another, they are completely different materials. Water-repellent coatings—often referred to incorrectly
as "sealers", but which do not or should not "seal"—are intended to keep liquid water from penetrating
the surface but to allow water vapor to enter and leave, or pass through, the surface of the masonry.
Water-repellent coatings are generally transparent, or clear, although once applied some may darken or
discolor certain types of masonry while others may give it a glossy or shiny appearance. Waterproof
coatings seal the surface from liquid water and from water vapor. They are usually opaque, or
pigmented, and include bituminous coatings and some elastomeric paints and coatings.

Water-Repellent Coatings
Water-repellent coatings are formulated to be vapor permeable, or "breathable". They do not seal the
surface completely to water vapor so it can enter the masonry wall as well as leave the wall. While the
first water-repellent coatings to be developed were primarily acrylic or silicone resins in organic solvents,
now most water-repellent coatings are water-based and formulated from modified siloxanes, silanes and
other alkoxysilanes, or metallic stearates. While some of these products are shipped from the factory
ready to use, other water-borne water repellents must be diluted at the job site. Unlike earlier waterrepellent coatings which tended to form a "film" on the masonry surface, modern water-repellent
coatings actually penetrate into the masonry substrate slightly and, generally, are almost invisible if
properly applied to the masonry. They are also more vapor permeable than the old coatings, yet they
still reduce the vapor permeability of the masonry. Once inside the wall, water vapor can condense at
cold spots producing liquid water which, unlike water vapor, cannot escape through a water-repellent
coating. The liquid water within the wall, whether from condensation, leaking gutters, or other sources,
can cause considerable damage.
Water-repellent coatings are not consolidants. Although modern water-repellents may penetrate slightly
beneath the masonry surface, instead of just "sitting" on top of it, they do not perform the same
function as a consolidant which is to "consolidate" and replace lost binder to strengthen deteriorating
masonry. Even after many years of laboratory study and testing, few consolidants have proven very
effective. The composition of fired products such as brick and architectural terra cotta, as well as many
types of building stone, does not lend itself to consolidation.
Some modern water-repellent coatings which contain a binder intended to replace the natural binders in
stone that have been lost through weathering and natural erosion are described in product literature as
both a water repellent and a consolidant The fact that the newer water-repellent coatings penetrate
beneath the masonry surface instead of just forming a layer on top of the surface may indeed convey at
least some consolidating properties to certain stones. However, a water-repellent coating cannot be
considered a consolidant. In some instances, a water-repellent or "preservative" coating, if applied to
already damaged or spalling stone, may form a surface crust which, if it fails, may exacerbate the
deterioration by pulling off even more of the stone.

Is a Water-Repellent Treatment Necessary?
Water-repellent coatings are frequently applied to historic masonry buildings for the wrong reason. They
also are often applied without an understanding of what they are and what they are intended to do. And
these coatings can be very difficult, if not impossible, to remove from the masonry if they fail or become
discolored. Most importantly, the application of water-repellent coatings to historic masonry is usually
unnecessary.
Most historic masonry buildings, unless they are painted, have survived for decades without a waterrepellent coating and, thus, probably do not need one now. Water penetration to the interior of a
masonry building is seldom due to porous masonry, but results from poor or deferred maintenance.
Leaking roofs, clogged or deteriorated gutters and downspouts, missing mortar, or cracks and open
joints around door and window openings are almost always the cause of moisture-related problems in a
historic masonry building. If historic masonry buildings are kept watertight and in good repair, waterrepellent coatings should not be necessary.
Rising damp (capillary moisture pulled up from the ground), or condensation can also be a source of
excess moisture in masonry buildings. A water-repellent coating will not solve this problem either and, in
fact, may be likely to exacerbate it. Furthermore, a water-repellent coating should never be applied to a
damp wall. Moisture in the wall would reduce the ability of a coating to adhere to the masonry and to
penetrate below the surface. But, if it did adhere, it would hold the moisture inside the masonry

because, although a water-repellent coating is permeable to water vapor, liquid water cannot pass
through it. In the case of rising damp, a coating may force the moisture to go even higher in the wall
because it can slow down evaporation, and thereby retain the moisture in the wall.
Excessive moisture in masonry walls may carry waterborne soluble salts from the masonry units
themselves or from the mortar through the walls. If the water is permitted to come to the surface, the
salts may appear on the masonry surface as efflorescence (a whitish powder) upon evaporation.
However, the salts can be potentially dangerous if they remain in the masonry and crystallize beneath
the surface as subflorescence. Subflorescence eventually may cause the surface of the masonry to spall,
particularly if a water-repellent coating has been applied which tends to reduce the flow of moisture out
from the subsurface of the masonry. Although many of the newer water-repellent products are more
breathable than their predecessors, they can be especially damaging if applied to masonry that contains
salts, because they limit the flow of moisture through masonry.

When a Water-Repellent Coating May be Appropriate
There are some instances when a water-repellent coating may be considered appropriate to use on a
historic masonry building. Soft, incompletely fired brick from the 18th-and early-19th centuries may
have become so porous that paint or some type of coating is needed to protect it from further
deterioration or dissolution. When a masonry building has been neglected for a long period of time,
necessary repairs may be required in order to make it watertight. If, following a reasonable period of
time after the building has been made watertight and has dried out completely, moisture appears
actually to be penetrating through the repointed and repaired masonry walls, then the application of a
water-repellent coating may be considered in selected areas only. This decision should be made in
consultation with an architectural conservator. And, if such a treatment is undertaken, it should not be
applied to the entire exterior of the building.
Anti-graffiti or barrier coatings are another type of clear coating—although barrier coatings can also be
pigmented—that may be applied to exterior masonry, but they are not formulated primarily as water
repellents. The purpose of these coatings is to make it harder for graffiti to stick to a masonry surface
and, thus, easier to clean. But, like water-repellent coatings, in most cases the application of anti-graffiti
coatings is generally not recommended for historic masonry buildings. These coatings are often quite
shiny which can greatly alter the appearance of a historic masonry surface, and they are not always
effective. Generally, other ways of discouraging graffiti, such as improved lighting, can be more effective
than a coating. However, the application of anti-graffiti coatings may be appropriate in some instances
on vulnerable areas of historic masonry buildings which are frequent targets of graffiti that are located in
out-of-the-way places where constant surveillance is not possible.
Some water-repellent coatings are recommended by product manufacturers as a means of keeping dirt
and pollutants or biological growth from collecting on the surface of masonry buildings and, thus,
reducing the need for frequent cleaning. While this at times may be true, in some cases a coating may
actually retain dirt more than uncoated masonry. Generally, the application of a water-repellent coating
is not recommended on a historic masonry building as a means of preventing biological growth. Some
water-repellent coatings may actually encourage biological growth on a masonry wall. Biological growth
on masonry buildings has traditionally been kept at bay through regularly-scheduled cleaning as part of
a maintenance plan. Simple cleaning of the masonry with low-pressure water using a natural- or
synthetic-bristled scrub brush can be very effective if done on a regular basis. Commercial products are
also available which can be sprayed on masonry to remove biological growth.
In most instances, a water-repellent coating is not necessary if a building is watertight. The application
of a water-repellent coating is not a recommended treatment for historic masonry buildings unless there
is a specific problem which it may help solve. If the problem occurs on only part of the building, it is best
to treat only that area rather than an entire building. Extreme exposures such as parapets, for example,
or portions of the building subject to driving rain can be treated more effectively and less expensively
than the entire building. Water-repellent coatings are not permanent and must be reapplied periodically
although, if they are truly invisible, it can be difficult to know when they are no longer providing the
intended protection.
Testing a water-repellent coating by applying it in one small area may not be helpful in determining its
suitability for the building because a limited test area does not allow an adequate evaluation of a
treatment. Since water may enter and leave through the surrounding untreated areas, there is no way
to tell if the coated test area is "breathable." But trying a coating in a small area may help to determine
whether the coating is visible on the surface or if it will otherwise change the appearance of the
masonry.

Waterproof Coatings
In theory, waterproof coatings usually do not cause problems as long as they exclude all water from the
masonry. If water does enter the wall from the ground or from the inside of a building, the coating can
intensify the damage because the water will not be able to escape. During cold weather this water in the
wall can freeze causing serious mechanical disruption, such as spalling.
In addition, the water eventually will get out by the path of least resistance. If this path is toward the
interior, damage to interior finishes can result; if it is toward the exterior, it can lead to damage to the
masonry caused by built-up water pressure.
In most instances, waterproof coatings should not be applied to historic masonry. The possible exception
to this might be the application of a waterproof coating to below-grade exterior foundation walls as a
last resort to stop water infiltration on interior basement walls. Generally, however, waterproof coatings,
which include elastomeric paints, should almost never be applied above grade to historic masonry
buildings.

Summary
A well-planned cleaning project is an essential step in preserving, rehabilitating or restoring a historic
masonry building. Proper cleaning methods and coating treatments, when determined necessary for the
preservation of the masonry, can enhance the aesthetic character as well as the structural stability of a
historic building. Removing years of accumulated dirt, pollutant crusts, stains, graffiti or paint, if done
with appropriate caution, can extend the life and longevity of the historic resource. Cleaning that is
carelessly or insensitively prescribed or carried out by inexperienced workers can have the opposite of
the intended effect. It may scar the masonry permanently, and may actually result in hastening
deterioration by introducing harmful residual chemicals and salts into the masonry or causing surface
loss. Using the wrong cleaning method or using the right method incorrectly, applying the wrong kind of
coating or applying a coating that is not needed can result in serious damage, both physically and
aesthetically, to a historic masonry building. Cleaning a historic masonry building should always be done
using the gentlest means possible that will clean, but not damage the building. It should always be
taken into consideration before applying a water-repellent coating or a waterproof coating to a historic
masonry building whether it is really necessary and whether it is in the best interest of preserving the
building.
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Masonry—brick, stone, terra-cotta, and concrete block—is found on nearly every historic
building. Structures with all-masonry exteriors come to mind immediately, but most other buildings at
least have masonry foundations or chimneys. Although generally considered "permanent," masonry is
subject to deterioration, especially at the mortar joints. Repointing, also known simply as "pointing"or—
somewhat inaccurately—"tuck pointing"*, is the process of removing deteriorated mortar from the joints
of a masonry wall and replacing it with new mortar. Properly done, repointing restores the visual and
physical integrity of the masonry. Improperly done, repointing not only detracts from the appearance of
the building, but may also cause physical damage to the masonry units themselves.
The purpose of this Brief is to provide general guidance on appropriate materials and methods for
repointing historic masonry buildings and it is intended to benefit building owners, architects, and
contractors. The Brief should serve as a guide to prepare specifications for repointing historic masonry
buildings. It should also help develop sensitivity to the particular needs of historic masonry, and to
assist historic building owners in working cooperatively with architects, architectural conservators and
historic preservation consultants, and contractors. Although specifically intended for historic buildings,
the guidance is appropriate for other masonry buildings as well. This publication updates Preservation
Briefs 2: Repointing Mortar Joints in Historic Brick Buildings to include all types of historic unit masonry.
The scope of the earlier Brief has also been expanded to acknowledge that the many buildings
constructed in the first half of the 20th century are now historic and eligible for listing in the National
Register of Historic Places, and that they may have been originally constructed with portland cement
mortar.

Historical Background
Mortar consisting primarily of lime and sand has been used as an integral part of masonry structures for
thousands of years. Up until about the mid-19th century, lime or quicklime (sometimes called lump
lime) was delivered to construction sites, where it had to be slaked, or combined with water. Mixing with
water caused it to boil and resulted in a wet lime putty that was left to mature in a pit or wooden box for
several weeks, up to a year. Traditional mortar was made from lime putty, or slaked lime, combined
with local sand, generally in a ratio of 1 part lime putty to 3 parts sand by volume. Often other
ingredients, such as crushed marine shells (another source of lime), brick dust, clay, natural cements,
pigments, and even animal hair were also added to mortar, but the basic formulation for lime putty and
sand mortar remained unchanged for centuries until the advent of portland cement or its forerunner,
Roman cement, a natural, hydraulic cement.
Portland cement was patented in Great Britain in 1824. It was named after the stone from Portland in
Dorset which it resembled when hard. This is a fast-curing, hydraulic cement which hardens under
water. Portland cement was first manufactured in the United States in 1872, although it was imported
before this date. But it was not in common use throughout the country until the early 20th century. Up
until the turn of the century portland cement was considered primarily an additive, or "minor ingredient"
to help accelerate mortar set time. By the 1930s, however, most masons used a mix of equal parts
portland cement and lime putty. Thus, the mortar found in masonry structures built between 1873 and
1930 can range from pure lime and sand mixes to a wide variety of lime, portland cement, and sand
combinations.
In the 1930s more new mortar products intended to hasten and simplify masons' work were introduced
in the U.S. These included masonry cement, a premixed, bagged mortar which is a combination of
portland cement and ground limestone, and hydrated lime, machine-slaked lime that eliminated the
necessity of slaking quicklime into putty at the site.

Identifying the Problem Before Repointing return to top ▲

The decision to repoint is most often related to some obvious sign of deterioration, such as
disintegrating mortar, cracks in mortar joints, loose bricks or stones, damp walls, or damaged
plasterwork. It is, however, erroneous to assume that repointing alone will solve deficiencies that result
from other problems. The root cause of the deterioration—leaking roofs or gutters, differential
settlement of the building, capillary action causing rising damp, or extreme weather exposure—should
always be dealt with prior to beginning work.
Without appropriate repairs to eliminate the source of the problem, mortar deterioration will continue
and any repointing will have been a waste of time and money.

Use of Consultants
Because there are so many possible causes for deterioration in historic buildings, it may be desirable to
retain a consultant, such as a historic architect or architectural conservator, to analyze the building. In
addition to determining the most appropriate solutions to the problems, a consultant can prepare
specifications which reflect the particular requirements of each job and can provide oversight of the work
in progress. Referrals to preservation consultants frequently can be obtained from State Historic
Preservation Offices, the American Institute for Conservation of Historic and Artistic Works (AIC), the
Association for Preservation Technology (APT), and local chapters of the American Institute of Architects
(AIA).

Finding an Appropriate Mortar Match
Preliminary research is necessary to ensure that the proposed repointing work is both physically and
visually appropriate to the building. Analysis of unweathered portions of the historic mortar to which the
new mortar will be matched can suggest appropriate mixes for the repointing mortar so that it will not
damage the building because it is excessively strong or vapor impermeable.
Examination and analysis of the masonry units—brick, stone or terra cotta—and the techniques used in
the original construction will assist in maintaining the building's historic appearance. A simple, nontechnical, evaluation of the masonry units and mortar can provide information concerning the relative
strength and permeability of each—critical factors in selecting the repointing mortar—while a visual
analysis of the historic mortar can provide the information necessary for developing the new mortar mix
and application techniques.
Although not crucial to a successful repointing project, for projects involving properties of special historic
significance, a mortar analysis by a qualified laboratory can be useful by providing information on the
original ingredients. However, there are limitations with such an analysis, and replacement mortar
specifications should not be based solely on laboratory analysis. Analysis requires interpretation, and
there are important factors which affect the condition and performance of the mortar that cannot be
established through laboratory analysis. These may include: the original water content, rate of curing,
weather conditions during original construction, the method of mixing and placing the mortar, and the
cleanliness and condition of the sand. The most useful information that can come out of laboratory
analysis is the identification of sand by gradation and color. This allows the color and the texture of the
mortar to be matched with some accuracy because sand is the largest ingredient by volume.
In creating a repointing mortar that is compatible with the masonry units, the objective is to achieve one
that matches the historic mortar as closely as possible, so that the new material can coexist with the old
in a sympathetic, supportive and, if necessary, sacrificial capacity. The exact physical and chemical
properties of the historic mortar are not of major significance as long as the new mortar conforms to the
following criteria:






The new mortar must match the historic mortar in color, texture and tooling. (If a
laboratory analysis is undertaken, it may be possible to match the binder components and
their proportions with the historic mortar, if those materials are available.)
The sand must match the sand in the historic mortar. (The color and texture of the new
mortar will usually fall into place if the sand is matched successfully.)
The new mortar must have greater vapor permeability and be softer (measured in
compressive strength) than the masonry units.
The new mortar must be as vapor permeable and as soft or softer (measured in
compressive strength) than the historic mortar. (Softness or hardness is not necessarily an
indication of permeability; old, hard lime mortars can still retain high permeability.)

Mortar Analysis
Methods for analyzing mortars can be divided into two broad categories: wet chemical and
instrumental. Many laboratories that analyze historic mortars use a simple wet-chemical method
called acid digestion, whereby a sample of the mortar is crushed and then mixed with a dilute acid. The
acid dissolves all the carbonate-containing minerals not only in the binder, but also in the aggregate
(such as oyster shells, coral sands, or other carbonate-based materials), as well as any other acidsoluble materials. The sand and fine-grained acid-insoluble material is left behind. There are several
variations on the simple acid digestion test. One involves collecting the carbon dioxide gas given off as
the carbonate is digested by the acid; based on the gas volume the carbnate content of the mortar can
be accurately determined (Jedrzejewska, 1960). Simple acid digestion methods are rapid, inexpensive,
and easy to perform, but the information they provide about the original composition of a mortar is
limited to the color and texture of the sand. The gas collection method provides more information about
the binder than a simple acid digestion test.
Instrumental analysis methods that have been used to evaluate mortars include polarized light or thinsection microscopy, scanning electron microscopy, atomic absorption spectroscopy, X-ray diffraction,
and differential thermal analysis. All instrumental methods require not only expensive, specialized
equipment, but also highly-trained experienced analysts. However, instrumental methods can provide
much more information about a mortar. Thin-section microscopy is probably the most commonly used
instrumental method. Examination of thin slices of a mortar in transmitted light is often used to
supplement acid digestion methods, particularly to look for carbonate-based aggregate. For example,
the new ASTM test method, ASTM C 1324-96 "Test Method for Examination and Analysis of Hardened
Mortars" which was designed specifically for the analysis of modern lime-cement and masonry cement
mortars, combines a complex series of wet chemical analyses with thin-section microscopy.
The drawback of most mortar analysis methods is that mortar samples of known composition have not
been analyzed in order to evaluate the method. Historic mortars were not prepared to narrowly defined
specifications from materials of uniform quality; they contain a wide array of locally derived materials
combined at the discretion of the mason. While a particular method might be able to accurately
determine the original proportions of a lime-cement-sand mortar prepared from modern materials, the
usefulness of that method for evaluating historic mortars is questionable unless it has been tested
against mortars prepared from materials more commonly used in the past.

Properties of Mortar
Mortars for repointing should be softer or more permeable than the masonry units and no harder or
more impermeable than the historic mortar to prevent damage to the masonry units. It is a common
error to assume that hardness or high strength is a measure of appropriateness, particularly for limebased historic mortars. Stresses within a wall caused by expansion, contraction, moisture migration, or
settlement must be accommodated in some manner; in a masonry wall, these stresses should be
relieved by the mortar rather than by the masonry units. A mortar that is stronger in compressive
strength than the masonry units will not "give," thus causing stresses to be relieved through the
masonry units—resulting in permanent damage to the masonry, such as cracking and spalling, that
cannot be repaired easily.
While stresses can also break the bond between the mortar and the masonry units, permitting water to
penetrate the resulting hairline cracks, this is easier to correct in the joint through repointing than if the
break occurs in the masonry units.
Permeability, or rate of vapor transmission, is also critical. High lime mortars are more permeable than
denser cement mortars. Historically, mortar acted as a bedding material—not unlike an expansion
joint—rather than a "glue" for the masonry units, and moisture was able to migrate through the mortar
joints rather than the masonry units. When moisture evaporates from the masonry it deposits any
soluble salts either on the surface as efflorescence or below the surface as subflorescence. While salts
deposited on the surface of masonry units are usually relatively harmless, salt crystallization within a
masonry unit creates pressure that can cause parts ofthe outer surface to spall off or delaminate. If the
mortar does not permitmoisture or moisture vapor to migrate out of the wall and evaporate, theresult
will be damage to the masonry units.

Components of Mortar
Sand
Sand is the largest component of mortar and the material that gives mortar its distinctive color, texture
and cohesiveness. Sand must be free of impurities, such as salts or clay. The three key characteristics of
sand are: particle shape, gradation and void ratios.

When viewed under a magnifying glass or low-power microscope, particles of sand generally have either
rounded edges, such as found in beach and river sand, or sharp, angular edges, found in crushed or
manufactured sand. For repointing mortar, rounded or natural sand is preferred for two reasons. It is
usually similar to the sand in the historic mortar and provides a better visual match. It also has better
working qualities or plasticity and can thus be forced into the joint more easily, forming a good contact
with the remaining historic mortar and the surface of the adjacent masonry units. Although
manufactured sand is frequently more readily available, it is usually possible to locate a supply of
rounded sand.
The gradation of the sand (particle size distribution) plays a very important role in the durability and
cohesive properties of a mortar. Mortar must have a certain percentage of large to small particle sizes in
order to deliver the optimum performance. Acceptable guidelines on particle size distribution may be
found in ASTM C 144 (American Society for Testing and Materials). However, in actuality, since neither
historic nor modern sands are always in compliance with ASTM C 144, matching the same particle
appearance and gradation usually requires sieving the sand.
A scoop of sand contains many small voids between the individual grains. A mortar that performs well
fills all these small voids with binder (cement/lime combination or mix) in a balanced manner. Wellgraded sand generally has a 30 per cent void ratio by volume. Thus, 30 per cent binder by volume
generally should be used, unless the historic mortar had a different binder: aggregate ratio. This
represents the 1:3 binder to sand ratios often seen in mortar specifications.
For repointing, sand generally should conform to ASTM C 144 to assure proper gradation and freedom
from impurities; some variation may be necessary to match the original size and gradation. Sand color
and texture also should match the original as closely as possible to provide the proper color match
without other additives.

Lime
Mortar formulations prior to the late-19th century used lime as the primary binding material. Lime is
derived from heating limestone at high temperatures which burns off the carbon dioxide, and turns the
limestone into quicklime. There are three types of limestone—calcium, magnesium, and dolomitic—
differentiated by the different levels of magnesium carbonate they contain which impart specific qualities
to mortar. Historically, calcium lime was used for mortar rather than the dolomitic lime (calcium
magnesium carbonate) most often used today. But it is also important to keep in mind the fact that the
historic limes, and other components of mortar, varied a great deal because they were natural, as
opposed to modern lime which is manufactured and, therefore, standardized. Because some of the kinds
of lime, as well as other components of mortar, that were used historically are no longer readily
available, even when a conscious effort is made to replicate a "historic" mix, this may not be achievable
due to the differences between modern and historic materials.
Lime, itself, when mixed with water into a paste is very plastic and creamy. It will remain workable and
soft indefinitely, if stored in a sealed container. Lime (calcium hydroxide) hardens by carbonation
absorbing carbon dioxide primarily from the air, converting itself to calcium carbonate. Once a lime and
sand mortar is mixed and placed in a wall, it begins the process of carbonation. If lime mortar is left to
dry too rapidly, carbonation of the mortar will be reduced, resulting in poor adhesion and poor
durability. In addition, lime mortar is slightly water soluble and thus is able to re-seal any hairline cracks
that may develop during the life of the mortar. Lime mortar is soft, porous, and changes little in volume
during temperature fluctuations thus making it a good choice for historic buildings. Because of these
qualities, high calcium lime mortar may be considered for many repointing projects, not just those
involving historic buildings.
For repointing, lime should conform to ASTM C 207, Type S, or Type SA, Hydrated Lime for Masonry
Purposes. This machine-slaked lime is designed to assure high plasticity and water retention. The use of
quicklime which must be slaked and soaked by hand may have advantages over hydrated lime in some
restoration projects if time and money allow.

Lime Putty
Lime putty is slaked lime that has a putty or paste-like consistency. It should conform to ASTM C 5.
Mortar can be mixed using lime putty according to ASTM C 270 property or proportion specification.

Portland Cement
More recent, 20th-century mortar has used portland cement as a primary binding material. A straight
portland cement and sand mortar is extremely hard, resists the movement of water, shrinks upon
setting, and undergoes relatively large thermal movements. When mixed with water, portland cement
forms a harsh, stiff paste that is quite unworkable, becoming hard very quickly. (Unlike lime, portland

cement will harden regardless of weather conditions and does not require wetting and drying cycles.)
Some portland cement assists the workability and plasticity of the mortar without adversely affecting the
finished project; it also provides early strength to the mortar and speeds setting. Thus, it may be
appropriate to add some portland cement to an essentially lime-based mortar even when repointing
relatively soft 18th or 19th century brick under some circumstances when a slightly harder mortar is
required. The more portland cement that is added to a mortar formulation the harder it becomes—and
the faster the initial set.
For repointing, portland cement should conform to ASTM C 150. White, non- staining portland cement
may provide a better color match for some historic mortars than the more commonly available grey
portland cement. But, it should not be assumed, however, that white portland cement is always
appropriate for all historic buildings, since the original mortar may have been mixed with grey cement.
The cement should not have more than 0.60 per cent alkali to help avoid efflorescence.

Masonry Cement
Masonry cement is a preblended mortar mix commonly found at hardware and home repair stores. It is
designed to produce mortars with a compressive strength of 750 psi or higher when mixed with sand
and water at the job site. It may contain hydrated lime, but it always contains a large amount of
portland cement, as well as ground limestone and other workability agents, including air-entraining
agents. Because masonry cements are not required to contain hydrated lime, and generally do not
contain lime, they produce high strength mortars that can damage historic masonry. For this reason,
they generally are not recommended for use on historic masonry buildings.

Lime Mortar (pre-blended)
Hydrated lime mortars, and pre-blended lime putty mortars with or without a matched sand are
commercially available. Custom mortars are also available with color. In most instances, pre-blended
lime mortars containing sand may not provide an exact match; however, if the project calls for total
repointing, a pre-blended lime mortar may be worth considering as long as the mortar is compatible in
strength with the masonry. If the project involves only selected, "spot" repointing, then it may be better
to carry out a mortar analysis which can provide a custom pre-blended lime mortar with a matching
sand. In either case, if a preblended lime mortar is to be used, it should contain Type S or SA hydrated
lime conforming to ASTM C 207.

Water
Water should be potable—clean and free from acids, alkalis, or other dissolved organic materials.

Other Components
Historic components
In addition to the color of the sand, the texture of the mortar is of critical importance in duplicating
historic mortar. Most mortars dating from the mid-19th century on—with some exceptions—have a fairly
homogeneous texture and color. Some earlier mortars are not as uniformly textured and may contain
lumps of partially burned lime or "dirty lime", shell (which often provided a source of lime, particularly in
coastal areas), natural cements, pieces of clay, lampblack or other pigments, or even animal hair. The
visual characteristics of these mortars can be duplicated through the use of similar materials in the
repointing mortar.
Replicating such unique or individual mortars will require writing new specifications for each project. If
possible, suggested sources for special materials should be included. For example, crushed oyster shells
can be obtained in a variety of sizes from poultry supply dealers.

Pigments
Some historic mortars, particularly in the late 19th century, were tinted to match or contrast with the
brick or stone. Red pigments, sometimes in the form of brick dust, as well as brown, and black pigments
were commonly used. Modern pigments are available which can be added to the mortar at the job site,
but they should not exceed 10 per cent by weight of the portland cement in the mix, and carbon black
should be limited to 2 per cent. Only synthetic mineral oxides, which are alkali-proof and sun-fast,
should be used to prevent bleaching and fading.

Modern Components
Admixtures are used to create specific characteristics in mortar, and whether they should be used will
depend upon the individual project. Air entraining agents, for example, help the mortar to resist freeze-

thaw damage in northern climates. Accelerators are used to reduce mortar freezing prior to setting while
retarders help to extend the mortar life in hot climates. Selection of admixtures should be made by the
architect or architectural conservator as part of the specifications, not something routinely added by the
masons.
Generally, modern chemical additives are unnecessary and may, in fact, have detrimental effects in
historic masonry projects. The use of antifreeze compounds is not recommended. They are not very
effective with high lime mortars and may introduce salts, which may cause efflorescence later. A better
practice is to warm the sand and water, and to protect the completed work from freezing. No definitive
study has determined whether air-entraining additives should be used to resist frost action and enhance
plasticity, but in areas of extreme exposure requiring high-strength mortars with lower permeability, airentrainment of 10-16 percent may be desirable (see formula for "severe weather exposure" in Mortar
Type and Mix). Bonding agents are not a substitute for proper joint preparation, and they should
generally be avoided. If the joint is properly prepared, there will be a good bond between the new
mortar and the adjacent surfaces. In addition, a bonding agent is difficult to remove if smeared on a
masonry surface.

Mortar Type and Mix
Mortars for repointing projects, especially those involving historic buildings, typically are custom mixed
in order to ensure the proper physical and visual qualities. These materials can be combined in varying
proportions to create a mortar with the desired performance and durability. The actual specification of a
particular mortar type should take into consideration all of the factors affecting the life of the building
including: current site conditions, present condition of the masonry, function of the new mortar, degree
of weather exposure, and skill of the mason.
Thus, no two repointing projects are exactly the same. Modern materials specified for use in repointing
mortar should conform to specifications of the American Society for Testing and Materials (ASTM) or
comparable federal specifications, and the resulting mortar should conform to ASTM C 270, Mortar for
Unit Masonry.
Specifying the proportions for the repointing mortar for a specific job is not as difficult as it might seem.
Five mortar types, each with a corresponding recommended mix, have been established by ASTM to
distinguish high strength mortar from soft flexible mortars. The ASTM designated them in decreasing
order of approximate general strength as Type M (2,500 psi), Type S (1,800 psi), Type N (750 psi),
Type O (350 psi) and Type K (75 psi). (The letters identifying the types are from the words MASON
WORK using every other letter.) Type K has the highest lime content of the mixes that contain portland
cement, although it is seldom used today, except for some historic preservation projects. The
designation "L" in the accompanying chart identifies a straight lime and sand mix. Specifying the
appropriate ASTM mortar by proportion of ingredients, will ensure the desired physical properties.
Unless specified otherwise, measurements or proportions for mortar mixes are always given in the
following order: cement-lime-sand. Thus, a Type K mix, for example, would be referred to as 1-3-10, or
1 part cement to 3 parts lime to 10 parts sand. Other requirements to create the desired visual qualities
should be included in the specifications.
The strength of a mortar can vary. If mixed with higher amounts of portland cement, a harder mortar is
obtained. The more lime that is added, the softer and more plastic the mortar becomes, increasing its
workability. A mortar strong in compressive strength might be desirable for a hard stone (such as
granite) pier holding up a bridge deck, whereas a softer, more permeable lime mortar would be
preferable for a historic wall of soft brick. Masonry deterioration caused by salt deposition results when
the mortar is less permeable than the masonry unit. A strong mortar is still more permeable than hard,
dense stone. However, in a wall constructed of soft bricks where the masonry unit itself has a relatively
high permeability or vapor transmission rate, a soft, high lime mortar is necessary to retain sufficient
permeability.

Execution of the Work
Test Panels
These panels are prepared by the contractor using the same techniques that will be used on the
remainder of the project. Several panel locations—preferably not on the front or other highly visible
location of the building—may be necessary to include all types of masonry, joint styles, mortar colors,
and other problems likely to be encountered on the job.
If cleaning tests, for example, are also to be undertaken, they should be carried out in the same
location. Usually a 3 foot by 3 foot area is sufficient for brickwork, while a somewhat larger area may be

required for stonework. These panels establish an acceptable standard of work and serve as a
benchmark for evaluating and accepting subsequent work on the building.

Joint Preparation
Old mortar should be removed to a minimum depth of 2 to 2-1/2 times the width of the joint to ensure
an adequate bond and to prevent mortar "popouts." For most brick joints, this will require removal of
the mortar to a depth of approximately Ω to 1 inch; for stone masonry with wide joints, mortar may
need to be removed to a depth of several inches. Any loose or disintegrated mortar beyond this
minimum depth also should be removed.
Although some damage may be inevitable, careful joint preparation can help limit damage to masonry
units. The traditional manner of removing old mortar is through the use of hand chisels and mash
hammers. Though labor-intensive, in most instances this method poses the least threat for damage to
historic masonry units and produces the best final product.
The most common method of removing mortar, however, is through the use of power saws or grinders.
The use of power tools by unskilled masons can be disastrous for historic masonry, particularly soft
brick. Using power saws on walls with thin joints, such as most brick walls, almost always will result in
damage to the masonry units by breaking the edges and by overcutting on the head, or vertical joints.
However, small pneumatically-powered chisels generally can be used safely and effectively to remove
mortar on historic buildings as long as the masons maintain appropriate control over the equipment.
Under certain circumstances, thin diamond-bladed grinders may be used to cut out horizontal joints only
on hard portland cement mortar common to most early-20th century masonry buildings. Usually,
automatic tools most successfully remove old mortar without damaging the masonry units when they
are used in combination with hand tools in preparation for repointing. Where horizontal joints are
uniform and fairly wide, it may be possible to use a power masonry saw to assist the removal of mortar,
such as by cutting along the middle of the joint; final mortar removal from the sides of the joints still
should be done with a hand chisel and hammer. Caulking cutters with diamond blades can sometimes be
used successfully to cut out joints without damaging the masonry. Caulking cutters are slow; they do
not rotate, but vibrate at very high speeds, thus minimizing the possibility of damage to masonry units.
Although mechanical tools may be safely used in limited circumstances to cut out horizontal joints in
preparation for repointing, they should never be used on vertical joints because of the danger of slipping
and cutting into the brick above or below the vertical joint. Using power tools to remove mortar without
damaging the surrounding masonry units also necessitates highly skilled masons experienced in working
on historic masonry buildings. Contractors should demonstrate proficiency with power tools before their
use is approved.
Using any of these power tools may also be more acceptable on hard stone, such as quartzite or granite,
than on terra cotta with its glass-like glaze, or on soft brick or stone. The test panel should determine
the acceptability of power tools. If power tools are to be permitted, the contractor should establish a
quality control program to account for worker fatigue and similar variables.
Mortar should be removed cleanly from the masonry units, leaving square corners at the back of the cut.
Before filling, the joints should be rinsed with a jet of water to remove all loose particles and dust. At
the time of filling, the joints should be damp, but with no standing water present. For masonry walls—
limestone, sandstone and common brick—that are extremely absorbent, it is recommended that a
continual mist of water be applied for a few hours before repointing begins.

Mortar Preparation
Mortar components should be measured and mixed carefully to assure the uniformity of visual and
physical characteristics. Dry ingredients are measured by volume and thoroughly mixed before the
addition of any water. Sand must be added in a damp, loose condition to avoid over sanding. Repointing
mortar is typically pre-hydrated by adding water so it will just hold together, thus allowing it to stand for
a period of time before the final water is added. Half the water should be added, followed by mixing for
approximately 5 minutes. The remaining water should then be added in small portions until a mortar of
the desired consistency is reached. The total volume of water necessary may vary from batch to batch,
depending on weather conditions. It is important to keep the water to a minimum for two reasons: first,
a drier mortar is cleaner to work with, and it can be compacted tightly into the joints; second, with no
excess water to evaporate, the mortar cures without shrinkage cracks. Mortar should be used within
approximately 30 minutes of final mixing, and "retempering," or adding more water, should not be
permitted.

Using Lime Putty to Make Mortar

Mortar made with lime putty and sand, sometimes referred to as roughage or course stuff, should be
measured by volume, and may require slightly different proportions from those used with hydrated lime.
No additional water is usually needed to achieve a workable consistency because enough water is
already contained in the putty. Sand is proportioned first, followed by the lime putty, then mixed for five
minutes or until all the sand is thoroughly coated with the lime putty. But mixing, in the familiar sense
of turning over with a hoe, sometimes may not be sufficient if the best possible performance is to be
obtained from a lime putty mortar. Although the old practice of chopping, beating and ramming the
mortar has largely been forgotten, recent field work has confirmed that lime putty and sand rammed
and beaten with a wooden mallet or ax handle, interspersed by chopping with a hoe, can significantly
improve workability and performance. The intensity of this action increases the overall lime/sand contact
and removes any surplus water by compacting the other ingredients. It may also be advantageous for
larger projects to use a mortar pan mill for mixing. Mortar pan mills which have a long tradition in
Europe produce a superior lime putty mortar not attainable with today's modern paddle and drum type
mixers.
For larger repointing projects the lime putty and sand can be mixed together ahead of time and stored
indefinitely, on or off site, which eliminates the need for piles of sand on the job site. This mixture,
which resembles damp brown sugar, must be protected from the air in sealed containers with a wet
piece of burlap over the top or sealed in a large plastic bag to prevent evaporation and premature
carbonation. The lime putty and sand mixture can be recombined into a workable plastic state months
later with no additional water.
If portland cement is specified in a lime putty and sand mortar—Type O (1:2:9) or Type K (1:3:11)—the
portland cement should first be mixed into a slurry paste before adding it to the lime putty and sand.
Not only will this ensure that the portland cement is evenly distributed throughout the mixture, but if
dry portland cement is added to wet ingredients it tends to "ball up," jeopardizing dispersion. (Usually
water must be added to the lime putty and sand anyway once the portland cement is introduced.) Any
color pigments should be added at this stage and mixed for a full five minutes. The mortar should be
used within 30 minutes to 1Ω hours and it should not be retempered. Once portland cement has been
added the mortar can no longer be stored.

Filling the Joint
Where existing mortar has been removed to a depth of greater than 1 inch, these deeper areas should
be filled first, compacting the new mortar in several layers. The back of the entire joint should be filled
successively by applying approximately 1/4 inch of mortar, packing it well into the back corners. This
application may extend along the wall for several feet. As soon as the mortar has reached thumb-print
hardness, another 1/4 inch layer of mortar—approximately the same thickness—may be applied. Several
layers will be needed to fill the joint flush with the outer surface of the masonry. It is important to allow
each layer time to harden before the next layer is applied; most of the mortar shrinkage occurs during
the hardening process and layering thus minimizes overall shrinkage.
When the final layer of mortar is thumb-print hard, the joint should be tooled to match the historic joint.
Proper timing of the tooling is important for uniform color and appearance. If tooled when too soft, the
color will be lighter than expected, and hairline cracks may occur; if tooled when too hard, there may be
dark streaks called "tool burning," and good closure of the mortar against the masonry units will not be
achieved.
If the old bricks or stones have worn, rounded edges, it is best to recess the final mortar slightly from
the face of the masonry. This treatment will help avoid a joint which is visually wider than the actual
joint; it also will avoid creation of a large, thin featheredge which is easily damaged, thus admitting
water. After tooling, excess mortar can be removed from the edge of the joint by brushing with a natural
bristle or nylon brush. Metal bristle brushes should never be used on historic masonry.

Curing Conditions
The preliminary hardening of high-lime content mortars—those mortars that contain more lime by
volume than portland cement, i.e., Type O (1:2:9), Type K (1:3:11), and straight lime/sand, Type "L"
(0:1:3)—takes place fairly rapidly as water in the mix is lost to the porous surface of the masonry and
through evaporation. A high lime mortar (especially Type "L") left to dry out too rapidly can result in
chalking, poor adhesion, and poor durability. Periodic wetting of the repointed area after the mortar
joints are thumb-print hard and have been finish tooled may significantly accelerate the carbonation
process. When feasible, misting using a hand sprayer with a fine nozzle can be simple to do for a day or
two after repointing. Local conditions will dictate the frequency of wetting, but initially it may be as often
as every hour and gradually reduced to every three or four hours. Walls should be covered with burlap
for the first three days after repointing. (Plastic may be used, but it should be tented out and not placed

directly against the wall.) This helps keep the walls damp and protects them from direct sunlight. Once
carbonation of the lime has begun, it will continue for many years and the lime will gain strength as it
reverts back to calcium carbonate within the wall.

Aging the Mortar
Even with the best efforts at matching the existing mortar color, texture, and materials, there will
usually be a visible difference between the old and new work, partly because the new mortar has been
matched to the unweathered portions of the historic mortar. Another reason for a slight mismatch may
be that the sand is more exposed in old mortar due to the slight erosion of the lime or cement. Although
spot repointing is generally preferable and some color difference should be acceptable, if the difference
between old and new mortar is too extreme, it may be advisable in some instances to repoint an entire
area of a wall, or an entire feature such as a bay, to minimize the difference between the old and the
new mortar. If the mortars have been properly matched, usually the best way to deal with surface color
differences is to let the mortars age naturally. Other treatments to overcome these differences, including
cleaning the non-repointed areas or staining the new mortar, should be carefully tested prior to
implementation.
Staining the new mortar to achieve a better color match is generally not recommended, but it may be
appropriate in some instances. Although staining may provide an initial match, the old and new mortars
may weather at different rates, leading to visual differences after a few seasons. In addition, the
mixtures used to stain the mortar may be harmful to the masonry; for example, they may introduce
salts into the masonry which can lead to efflorescence.

Cleaning the Repointed Masonry
If repointing work is carefully executed, there will be little need for cleaning other than to remove the
small amount of mortar from the edge of the joint following tooling. This can be done with a stiff natural
bristle or nylon brush after the mortar has dried, but before it is initially set (1-2 hours). Mortar that has
hardened can usually be removed with a wooden paddle or, if necessary, a chisel.
Further cleaning is best accomplished with plain water and natural bristle or nylon brushes. If chemicals
must be used, they should be selected with extreme caution. Improper cleaning can lead to
deterioration of the masonry units, deterioration of the mortar, mortar smear, and efflorescence. New
mortar joints are especially susceptible to damage because they do not become fully cured for several
months. Chemical cleaners, particularly acids, should never be used on dry masonry. The masonry
should always be completely soaked once with water before chemicals are applied. After cleaning, the
walls should be flushed again with plain water to remove all traces of the chemicals.
Several precautions should be taken if a freshly repointed masonry wall is to be cleaned. First, the
mortar should be fully hardened before cleaning. Thirty days is usually sufficient, depending on weather
and exposure; as mentioned previously, the mortar will continue to cure even after it has hardened.
Test panels should be prepared to evaluate the effects of different cleaning methods. Generally, on
newly repointed masonry walls, only very low pressure (100 psi) water washing supplemented by stiff
natural bristle or nylon brushes should be used, except on glazed or polished surfaces, where only soft
cloths should be used.**
New construction "bloom" or efflorescence occasionally appears within the first few months of repointing
and usually disappears through the normal process of weathering. If the efflorescence is not removed by
natural processes, the safest way to remove it is by dry brushing with stiff natural or nylon bristle
brushes followed by wet brushing. Hydrochloric (muriatic) acid, is generally ineffective, and it should not
be used to remove efflorescence. It may liberate additional salts, which, in turn, can lead to more
efflorescence.
Surface grouting is sometimes suggested as an alternative to repointing brick buildings, in particular.
This process involves the application of a thin coat of cement-based grout to the mortar joints and the
mortar/brick interface. To be effective, the grout must extend slightly onto the face of the masonry
units, thus widening the joint visually. The change in the joint appearance can alter the historic
character of the structure to an unacceptable degree. In addition, although masking of the bricks is
intended to keep the grout off the remainder of the face of the bricks, some level of residue, called
"veiling," will inevitably remain. Surface grouting cannot substitute for the more extensive work of
repointing, and it is not a recommended treatment for historic masonry.

Visually Examining the Mortar and the Masonry Units
A simple in situ comparison will help determine the hardness and condition of the mortar and the
masonry units. Begin by scraping the mortar with a screwdriver, and gradually tapping harder with a

cold chisel and mason's hammer. Masonry units can be tested in the same way beginning, even more
gently, by scraping with a fingernail. This relative analysis which is derived from the 10-point hardness
scale used to describe minerals, provides a good starting point for selection of an appropriate mortar. It
is described more fully in "The Russack System for Brick & Mortar Description" referenced in Reading
List at the end of this Brief.
Mortar samples should be chosen carefully, and picked from a variety of locations on the building to find
unweathered mortar, if possible. Portions of the building may have been repointed in the past while
other areas may be subject to conditions causing unusual deterioration. There may be several colors of
mortar dating from different construction periods or sand used from different sources during the initial
construction. Any of these situations can give false readings to the visual or physical characteristics
required for the new mortar. Variations should be noted which may require developing more than one
mix.

1. Remove with a chisel and hammer three or four unweathered samples of the mortar to be
matched from several locations on the building. (Set the largest sample aside--this will be
used later for comparison with the repointing mortar). Removing a full representation of
samples will allow selection of a "mean" or average mortar sample.
2. Mash the remaining samples with a wooden mallet, or hammer if necessary, until they are
separated into their constituent parts. There should be a good handful of the material.
3. Examine the powdered portion—the lime and/or cement matrix of the mortar. Most
particularly, note the color. There is a tendency to think of historic mortars as having white
binders, but grey portland cement was available by the last quarter of the 19th century, and
traditional limes were also sometimes grey. Thus, in some instances, the natural color of the
historic binder may be grey, rather than white. The mortar may also have been tinted to
create a colored mortar, and this color should be identified at this point.
4. Carefully blow away the powdery material (the lime and/or cement matrix which bound the
mortar together).
5. With a low power (10 power) magnifying glass, examine the remaining sand and other
materials such as lumps of lime or shell.
6. Note and record the wide range of color as well as the varying sizes of the individual grains
of sand, impurities, or other materials.

Other Factors to Consider
Color
Regardless of the color of the binder or colored additives, the sand is the primary material that gives
mortar its color. A surprising variety of colors of sand may be found in a single sample of historic
mortar, and the different sizes of the grains of sand or other materials, such as incompletely ground
lime or cement, play an important role in the texture of the repointing mortar. Therefore, when
specifying sand for repointing mortar, it may be necessary to obtain sand from several sources and to
combine or screen them in order to approximate the range of sand colors and grain sizes in the historic
mortar sample.

Pointing Style
Close examination of the historic masonry wall and the techniques used in the original construction will
assist in maintaining the visual qualities of the building. Pointing styles and the methods of producing
them should be examined. It is important to look at both the horizontal and the vertical joints to
determine the order in which they were tooled and whether they were the same style. Some late-19th
and early-20th century buildings, for example, have horizontal joints that were raked back while the
vertical joints were finished flush and stained to match the bricks, thus creating the illusion of horizontal
bands. Pointing styles may also differ from one facade to another; front walls often received greater
attention to mortar detailing than side and rear walls. Tuckpointing is not true repointing but the
application of a raised joint or lime putty joint on top of flush mortar joints. Penciling is a purely
decorative, painted surface treatment over a mortar joint, often in a contrasting color.

Masonry Units
The masonry units should also be examined so that any replacement units will match the historic
masonry. Within a wall there may be a wide range of colors, textures, and sizes, particularly with handmade brick or rough-cut, locally-quarried stone. Replacement units should blend in with the full range of
masonry units rather than a single brick or stone.

Matching Color and Texture of the Repointing Mortar
New mortar should match the unweathered interior portions of the historic mortar. The simplest way to
check the match is to make a small sample of the proposed mix and allow it to cure at a temperature of
approximately 70 degrees F for about a week, or it can be baked in an oven to speed up the curing; this
sample is then broken open and the surface is compared with the surface of the largest "saved" sample
of historic mortar.
If a proper color match cannot be achieved through the use of natural sand or colored aggregates like
crushed marble or brick dust, it may be necessary to use a modern mortar pigment.
During the early stages of the project, it should be determined how closely the new mortar should match
the historic mortar. Will "quite close" be sufficient, or is "exactly" expected? The specifications should
state this clearly so that the contractor has a reasonable idea how much time and expense will be
required to develop an acceptable match.
The same judgment will be necessary in matching replacement terra cotta, stone or brick. If there is a
known source for replacements, this should be included in the specifications. If a source cannot be
determined prior to the bidding process, the specifications should include an estimated price for the
replacement materials with the final price based on the actual cost to the contractor.

Mortar Types (Measured by volume)
Designation

Cement

Hydrated Lime or Lime Putty

Sand

M

1

1/4

3 - 3 3/4

S

1

1/2

4–4 1/2

N

1

1

5–6

O

1

2

8–9

K

1

3

10–12

"L"

0

1

2 1/4–3

Suggested Mortar Types for Different Exposures
Exposure
Masonry Material

Sheltered

Moderate

Severe

Very durable: granite, hard-cored brick, etc.

O

N

S

Moderately durable:limestone, durable stone, molded brick

K

O

N

Minimally durable:soft hand-made brick

"L"

K

O

Summary and References
A good repointing job is meant to last, at least 30 years, and preferably 50- 100 years. Shortcuts and
poor craftsmanship result not only in diminishing the historic character of a building, but also in a job
that looks bad, and will require future repointing sooner than if the work had been done correctly. The
mortar joint in a historic masonry building has often been called a wall's "first line of defense." Good
repointing practices guarantee the long life of the mortar joint, the wall, and the historic structure.
Although careful maintenance will help preserve the freshly repointed mortar joints, it is important to
remember that mortar joints are intended to be sacrificial and will probably require repointing some time
in the future. Nevertheless, if the historic mortar joints proved durable for many years, then careful
repointing should have an equally long life, ultimately contributing to the preservation of the entire
building.
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What is Abrasive Cleaning?
Why are Abrasive Cleaning Methods Used?
Problems of Abrasive Cleaning
How Building Materials React to Abrasive Cleaning
When is Abrasive Cleaning Permissible?
Do Not Abrasively Clean these Historic Interiors
Mitigating the Effects of Abrasive Cleaning
Summary

Abrasive cleaning methods are responsible for causing a great deal of damage to historic
building materials. To prevent indiscriminate use of these potentially harmful techniques, this brief
has been prepared to explain abrasive cleaning methods, how they can be physically and aesthetically
destructive to historic building materials, and why they generally are not acceptable preservation
treatments for historic structures. There are alternative, less harsh means of cleaning and removing
paint and stains from historic buildings. However, careful testing should precede general cleaning to
assure that the method selected will not have an adverse effect on the building materials. A historic
building is irreplaceable, and should be cleaned using only the "gentlest means possible" to best
preserve it.

What is Abrasive Cleaning?
Abrasive cleaning methods include all techniques that physically abrade the building surface to remove
soils, discolorations or coatings. Such techniques involve the use of certain materials which impact or
abrade the surface under pressure, or abrasive tools and equipment. Sand, because it is readily
available, is probably the most commonly used type of grit material. However, any of the following
materials may be substituted for sand, and all can be classified as abrasive substances: ground slag or
volcanic ash, crushed (pulverized) walnut or almond shells, rice husks, ground corncobs, ground coconut
shells, crushed eggshells, silica flour, synthetic particles, glass beads and micro-balloons. Even water
under pressure can be an abrasive substance. Tools and equipment that are abrasive to historic building
materials include wire brushes, rotary wheels, power sanding disks and belt sanders. The use of water
in combination with grit may also be classified as an abrasive cleaning method. Depending on the
manner in which it is applied, water may soften the impact of the grit, but water that is too highly
pressurized can be very abrasive. There are basically two different methods which can be referred to as
"wet grit," and it is important to differentiate between the two. One technique involves the addition of a
stream of water to a regular sandblasting nozzle. This is done primarily to cut down dust, and has very
little, if any, effect on reducing the aggressiveness, or cutting action of the grit particles. With the
second technique, a very small amount of grit is added to a pressurized water stream. This method may
be controlled by regulating the amount of grit fed into the water stream, as well as the pressure of the
water.

Why Are Abrasive Cleaning Methods Used?
Usually, an abrasive cleaning method is selected as an expeditious means of quickly removing years of
dirt accumulation, unsightly stains, or deteriorating building fabric or finishes, such as stucco or paint.
The fact that sandblasting is one of the best known and most readily available building cleaning
treatments is probably the major reason for its frequent use. Many mid-19th century brick buildings
were painted immediately or soon after completion to protect poor quality brick or to imitate another
material, such as stone. Sometimes brick buildings were painted in an effort to produce what was
considered a more harmonious relationship between a building and its natural surroundings. By the
1870s, brick buildings were often left unpainted as mechanization in the brick industry brought a
cheaper pressed brick and fashion decreed a sudden preference for dark colors. However, it was still
customary to paint brick of poorer quality for the additional protection the paint afforded.
It is a common 20th century misconception that all historic masonry buildings were initially unpainted. If
the intent of a modern restoration is to return a building to its original appearance, removal of the paint
not only may be historically inaccurate, but also harmful. Many older buildings were painted or stuccoed
at some point to correct recurring maintenance problems caused by faulty construction techniques, to

hide alterations, or in an attempt to solve moisture problems. If this is the case, removal of paint or
stucco may cause these problems to reoccur. Another reason for paint removal, particularly in
rehabilitation projects, is to give the building a "new image" in response to contemporary design trends
and to attract investors or tenants. Thus, it is necessary to consider the purpose of the intended
cleaning. While it is clearly important to remove unsightly stains, heavy encrustations of dirt, peeling
paint or other surface coatings, it may not be equally desirable to remove paint from a building which
originally was painted. Many historic buildings which show only a slight amount of soil or discoloration
are much better left as they are. A thin layer of soil is more often protective of the building fabric than
it is harmful, and seldom detracts from the building's architectural and/or historic character. Too
thorough cleaning of a historic building may not only sacrifice some of the building's character, but also,
misguided cleaning efforts can cause a great deal of damage to historic building fabric. Unless there are
stains, graffiti or dirt and pollution deposits which are destroying the building fabric, it is generally
preferable to do as little cleaning as possible, or to repaint where necessary. It is important to
remember that a historic building does not have to look as if it were newly constructed to be an
attractive or successful restoration or rehabilitation project.

Problems of Abrasive Cleaning
The crux of the problem is that abrasive cleaning is just that--abrasive. An abrasively cleaned historic
structure may be physically as well as aesthetically damaged. Abrasive methods "clean" by eroding dirt
or paint, but at the same time they also tend to erode the surface of the building material. In this way,
abrasive cleaning is destructive and causes irreversible harm to the historic building fabric. If the fabric
is brick, abrasive methods remove the hard, outer protective surface, and therefore make the brick
more susceptible to rapid weathering and deterioration. Grit blasting may also increase the water
permeability of a brick wall. The impact of the grit particles tends to erode the bond between the mortar
and the brick, leaving cracks or enlarging existing cracks where water can enter. Some types of stone
develop a protective patina or "quarry crust" parallel to the worked surface (created by the movement of
moisture towards the outer edge), which also may be damaged by abrasive cleaning. The rate at which
the material subsequently weathers depends on the quality of the inner surface that is exposed.
Abrasive cleaning can destroy, or substantially diminish, decorative detailing on buildings such as a
molded brickwork or architectural terra-cotta, ornamental carving on wood or stone, and evidence of
historic craft techniques, such as tool marks and other surface textures. In addition, perfectly sound
and/or "tooled" mortar joints can be worn away by abrasive techniques. This not only results in the loss
of historic craft detailing but also requires repointing, a step involving considerable time, skill and
expense, and which might not have been necessary had a gentler method been chosen. Erosion and
pitting of the building material by abrasive cleaning creates a greater surface area on which dirt and
pollutants collect. In this sense, the building fabric "attracts" more dirt, and will require more frequent
cleaning in the future. In addition to causing physical and aesthetic harm to the historic fabric, there
are several adverse environmental effects of dry abrasive cleaning methods. Because of the friction
caused by the abrasive medium hitting the building fabric, these techniques usually create a
considerable amount of dust, which is unhealthy, particularly to the operators of the abrasive
equipment. It further pollutes the environment around the job site, and deposits dust on neighboring
buildings, parked vehicles and nearby trees and shrubbery. Some adjacent materials not intended for
abrasive treatment such as wood or glass, may also be damaged because the equipment may be difficult
to regulate. Wet grit methods, while eliminating dust, deposit a messy slurry on the ground or other
objects surrounding the base of the building. In colder climates where there is the threat of frost, any
wet cleaning process applied to historic masonry structures must be done in warm weather, allowing
ample time for the wall to dry out thoroughly before cold weather sets in. Water which remains and
freezes in cracks and openings of the masonry surface eventually may lead to spalling. High-pressure
wet cleaning may force an inordinate amount of water into the walls, affecting interior materials such as
plaster or joist ends, as well as metal building components within the walls.

Variable Factors
The greatest problem in developing practical guidelines for cleaning any historic building is the large
number of variable and unpredictable factors involved. Because these variables make each cleaning
project unique, it is difficult to establish specific standards at this time. This is particularly true of
abrasive cleaning methods because their inherent potential for causing damage is multiplied by the
following factors:

the type and condition of the material being cleaned

the size and sharpness of the grit particles or the mechanical equipment






the pressure with which the abrasive grit or equipment is applied to the building surface
the skill and care of the operator, and
the constancy of the pressure on all surfaces during the cleaning process.

Pressure: The damaging effects of most of the variable factors involved in abrasive cleaning are self
evident. However, the matter of pressure requires further explanation. In cleaning specifications,
pressure is generally abbreviated as "psi" (pounds per square inch), which technically refers to the "tip"
pressure, or the amount of pressure at the nozzle of the blasting apparatus. Sometimes "psig," or
pressure at the gauge (which may be many feet away, at the other end of the hose), is used in place of
"psi." These terms are often incorrectly used interchangeably. Despite the apparent care taken by most
architects and building cleaning contractors to prepare specifications for pressure cleaning which will not
cause harm to the delicate fabric of a historic building, it is very difficult to ensure that the same amount
of pressure is applied to all parts of the building. For example, if the operator of the pressure equipment
stands on the ground while cleaning a two-story structure, the amount of force reaching the first story
will be greater than that hitting the second story, even if the operator stands on scaffolding or in a
cherry picker, because of the "line drop" in the distance from the pressure source to the nozzle.
Although technically it may be possible to prepare cleaning specifications with tight controls that would
eliminate all but a small margin of error, it may not be easy to find professional cleaning firms willing to
work under such restrictive conditions. The fact is that many professional building cleaning firms do not
really understand the extreme delicacy of historic building fabric, and how it differs from modern
construction materials. Consequently, they may accept building cleaning projects for which they have no
experience. The amount of pressure used in any kind of cleaning treatment which involves pressure,
whether it is dry or wet grit, chemicals or just plain water, is crucial to the outcome of the cleaning
project. Unfortunately, no standards have been established for determining the correct pressure for
cleaning each of the many historic building materials which would not cause harm. The considerable
discrepancy between the way the building cleaning industry and architectural conservators define "high"
and "low" pressure cleaning plays a significant role in the difficulty of creating standards.
Non-historic/Industrial: A representative of the building cleaning industry might consider "high"
pressure water cleaning to be anything over 5,000 psi, or even as high as 10,000 to 15,000 psi! Water
under this much pressure may be necessary to clean industrial structures or machinery, but would
destroy most historic building materials. Industrial chemical cleaning commonly utilizes pressures
between 1,000 and 2,500 psi.
Historic: By contrast, conscientious dry or wet abrasive cleaning of a historic structure would be
conducted within the range of 20 to 100 psi at a range of 3 to 12 inches. Cleaning at this low pressure
requires the use of a very fine 00 or 0 mesh grit forced through a nozzle with a 1/4-inch opening. A
similar, even more delicate method being adopted by architectural conservators uses a micro-abrasive
grit on small, hard-to-clean areas of carved, cut or molded ornament on a building facade. Originally
developed by museum conservators for cleaning sculpture, this technique may employ glass beads,
micro-balloons, or another type of micro-abrasive gently powered at approximately 40 psi by a very
small, almost pencil-like pressure instrument. Although a slightly larger pressure instrument may be
used on historic buildings, this technique still has limited practical applicability on a large scale building
cleaning project because of the cost and the relatively few technicians competent to handle the task. In
general, architectural conservators have determined that only through very controlled conditions can
most historic building material be abrasively cleaned of soil or paint without measurable damage to the
surface or profile of the substrate. Yet some professional cleaning companies which specialize in
cleaning historic masonry buildings use chemicals and water at a pressure of approximately 1,500 psi,
while other cleaning firms recommend lower pressures ranging from 200 to 800 psi for a similar project.
An architectural conservator might decide, after testing, that some historic structures could be cleaned
properly using a moderate pressure (200-600 psi), or even a high pressure (600-1800 psi) water rinse.
However, cleaning historic buildings under such high pressure should be considered an exception rather
than the rule, and would require very careful testing and supervision to assure that the historic surface
materials could withstand the pressure without gouging, pitting or loosening. These differences in the
amount of pressure used by commercial or industrial building cleaners and architectural conservators
point to one of the main problems in using abrasive means to clean historic buildings: misunderstanding
of the potentially fragile nature of historic building materials. There is no one cleaning formula or
pressure suitable for all situations. Decisions regarding the proper cleaning process for historic
structures can be made only after careful analysis of the building fabric, and testing.

How Building Materials React to Abrasive Cleaning
Brick and Architectural Terra-cotta: Abrasive blasting does not affect all building materials to the
same degree. Such techniques quite logically cause greater damage to softer and more porous
materials, such as brick or architectural terra-cotta. When these materials are cleaned abrasively, the
hard, outer layer (closest to the heat of the kiln) is eroded, leaving the soft, inner core exposed and
susceptible to accelerated weathering. Glazed architectural terra-cotta and ceramic veneer have a baked
on glaze which is also easily damaged by abrasive cleaning. Glazed architectural terra-cotta was
designed for easy maintenance, and generally can be cleaned using detergent and water; but chemicals
or steam may be needed to remove more persistent stains. Large areas of brick or architectural terracotta which have been painted are best left painted, or repainted if necessary.
Plaster and Stucco: Plaster and stucco are types of masonry finish materials that are softer than brick
or terra-cotta; if treated abrasively these materials will simply disintegrate. Indeed, when plaster or
stucco is treated abrasively it is usually with the intention of removing the plaster or stucco from
whatever base material or substrate it is covering. Obviously, such abrasive techniques should not be
applied to clean sound plaster or stuccoed walls, or decorative plaster wall surfaces.
Building Stones: Building stones are cut from the three main categories of natural rock: dense,
igneous rock such as granite; sandy, sedimentary rock such as limestone or sandstone; and crystalline,
metamorphic rock such as marble. As opposed to kiln-dried masonry materials such as brick and
architectural terra-cotta, building stones are generally homogeneous in character at the time of a
building's construction. However, as the stone is exposed to weathering and environmental pollutants,
the surface may become friable, or may develop a protective skin or patina. These outer surfaces are
very susceptible to damage by abrasive or improper chemical cleaning. Building stones are frequently
cut into ashlar blocks or "dressed" with tool marks that give the building surface a specific texture and
contribute to its historic character as much as ornately carved decorative stonework. Such detailing is
easily damaged by abrasive cleaning techniques; the pattern of tooling or cutting is erased, and the
crisp lines of moldings or carving are worn or pitted. Occasionally, it may be possible to clean small
areas of rough-cut granite, limestone or sandstone having a heavy dirt encrustation by using the "wet
grit" method, whereby a small amount of abrasive material is injected into a controlled, pressurized
water stream. However, this technique requires very careful supervision in order to prevent damage to
the stone. Polished or honed marble or granite should never be treated abrasively, as the abrasion
would remove the finish in much the way glass would be etched or "frosted" by such a process. It is
generally preferable to underclean, as too strong a cleaning procedure will erode the stone, exposing a
new and increased surface area to collect atmospheric moisture and dirt. Removing paint, stains or
graffiti from most types of stone may be accomplished by a chemical treatment carefully selected to
best handle the removal of the particular type of paint or stain without damaging the stone. (See section
on the "Gentlest Means Possible.")
Wood: Most types of wood used for buildings are soft, fibrous and porous, and are particularly
susceptible to damage by abrasive cleaning. Because the summer wood between the lines of the grain is
softer than the grain itself, it will be worn away by abrasive blasting or power tools, leaving an uneven
surface with the grain raised and often frayed or "fuzzy." Once this has occurred, it is almost impossible
to achieve a smooth surface again except by extensive hand sanding, which is expensive and will quickly
negate any costs saved earlier by sandblasting. Such harsh cleaning treatment also obliterates historic
tool marks, fine carving and detailing, which precludes its use on any interior or exterior woodwork
which has been hand planed, milled or carved.
Metals: Like stone, metals are another group of building materials which vary considerably in hardness
and durability. Softer metals which are used architecturally, such as tin, zinc, lead, copper or aluminum,
generally should not be cleaned abrasively as the process deforms and destroys the original surface
texture and appearance, as well as the acquired patina. Much applied architectural metal work used on
historic buildings--tin, zinc, lead and copper--is often quite thin and soft, and therefore susceptible to
denting and pitting. Galvanized sheet metal is especially vulnerable, as abrasive treatment would wear
away the protective galvanized layer. In the late 19th and early 20th centuries, these metals were often
cut, pressed or otherwise shaped from sheets of metal into a wide variety of practical uses such as
roofs, gutters and flashing, and facade ornamentation such as cornices, friezes, dormers, panels,
cupolas, oriel windows, etc. The architecture of the 1920s and 1930s made use of metals such as
chrome, nickel alloys, aluminum and stainless steel in decorative exterior panels, window frames, and

doorways. Harsh abrasive blasting would destroy the original surface finish of most of these metals, and
would increase the possibility of corrosion. However, conservation specialists are now employing a
sensitive technique of glass bead peening to clean some of the harder metals, in particular large bronze
outdoor sculpture. Very fine (75125 micron) glass beads are used at a low pressure of 60 to 80 psi.
Because these glass beads are completely spherical, there are no sharp edges to cut the surface of the
metal. After cleaning, these statues undergo a lengthy process of polishing. Coatings are applied which
protect the surface from corrosion, but they must be renewed every 3 to 5 years. A similarly delicate
cleaning technique employing glass beads has been used in Europe to clean historic masonry structures
without causing damage. But at this time the process has not been tested sufficiently in the United
States to recommend it as a building conservation measure. Sometimes a very fine smooth sand is
used at a low pressure to clean or remove paint and corrosion from copper flashing and other metal
building components. Restoration architects recently found that a mixture of crushed walnut shells and
copper slag at a pressure of approximately 200 psi was the only way to remove corrosion successfully
from a mid-19th century terne-coated iron roof. Metal cleaned in this manner must be painted
immediately to prevent rapid recurrence of corrosion. It is thought that these methods "work harden"
the surface by compressing the outer layer, and actually may be good for the surface of the metal. But
the extremely complex nature and the time required by such processes make it very expensive and
impractical for large-scale use at this time. Cast and wrought iron architectural elements may be gently
sandblasted or abrasively cleaned using a wire brush to remove layers of paint, rust and corrosion.
Sandblasting was, in fact, developed originally as an efficient maintenance procedure for engineering
and industrial structures and heavy machinery--iron and steel bridges, machine tool frames, engine
frames, and railroad rolling stock--in order to clean and prepare them for repainting. Because iron is
hard, its surface, which is naturally somewhat uneven, will not be noticeably damaged by controlled
abrasion. Such treatment will, however, result in a small amount of pitting. But this slight abrasion
creates a good surface for paint, since the iron must he repainted immediately to prevent corrosion. Any
abrasive cleaning of metal building components will also remove the caulking from joints and around
other openings. Such areas must be recaulked quickly to prevent moisture from entering and rusting the
metal, or causing deterioration of other building fabric inside the structure.

When is Abrasive Cleaning Permissible?
For the most part, abrasive cleaning is destructive to historic building materials. A limited number of
special cases have been explained when it may be appropriate, if supervised by a skilled conservator, to
use a delicate abrasive technique on some historic building materials. The type of "wet grit" cleaning
which involves a small amount of grit injected into a stream of low pressure water may be used on small
areas of stone masonry (i.e., rough cut limestone, sandstone or unpolished granite), where milder
cleaning methods have not been totally successful in removing harmful deposits of dirt and pollutants.
Such areas may include stone window sills, the tops of cornices or column capitals, or other detailed
areas of the facade. This is still an abrasive technique, and without proper caution in handling, it can be
just as harmful to the building surface as any other abrasive cleaning method. Thus, the decision to use
this type of "wet grit" process should be made only after consultation with an experienced building
conservator. Remember that it is very time consuming and expensive to use any abrasive technique on
a historic building in such a manner that it does not cause harm to the often fragile and friable building
materials. At this time, and only under certain circumstances, abrasive cleaning methods may he used
in the rehabilitation of interior spaces of warehouse or industrial buildings for contemporary uses.
Interior spaces of factories or warehouse structures in which the masonry or plaster surfaces do not
have significant design, detailing, tooling or finish, and in which wooden architectural features are not
finished, molded, beaded or worked by hand, may be cleaned abrasively in order to remove layers of
paint and industrial discolorations such as smoke, soot, etc. It is expected after such treatment that
brick surfaces will be rough and pitted, and wood will be somewhat frayed or "fuzzy" with raised wood
grain. These nonsignificant surfaces will be damaged and have a roughened texture, but because they
are interior elements, they will not be subject to further deterioration caused by weathering.

Historic Interiors That Should Not Be Cleaned Abrasively
Those instances (generally industrial and some commercial properties), when it may be acceptable to
use an abrasive treatment on the interior of historic structures have been described. But for the majority
of historic buildings, the Secretary of the Interior's Guidelines for Rehabilitation do not recommend
"changing the texture of exposed wooden architectural features (including structural members) and
masonry surfaces through sandblasting or use of other abrasive techniques to remove paint,
discolorations and plaster. Thus, it is not acceptable to clean abrasively interiors of historic residential

and commercial properties which have finished interior spaces featuring milled woodwork such as doors,
window and door moldings, wainscoting, stair balustrades and mantelpieces. Even the most modest
historic house interior, although it may not feature elaborate detailing, contains plaster and woodwork
that is architecturally significant to the original design and function of the house. Abrasive cleaning of
such an interior would be destructive to the historic integrity of the building. Abrasive cleaning is also
impractical. Rough surfaces of abrasively cleaned wooden elements are hard to keep clean. It is also
difficult to seal, paint or maintain these surfaces which can be splintery and a problem to the building's
occupants. The force of abrasive blasting may cause grit particles to lodge in cracks of wooden
elements, which will be a nuisance as the grit is loosened by vibrations and gradually sifts out. Removal
of plaster will reduce the thermal and insulating value of the walls. Interior brick is usually softer than
exterior brick, and generally of a poorer quality. Removing surface plaster from such brick by abrasive
means often exposes gaping mortar joints and mismatched or repaired brickwork which was never
intended to show. The resulting bare brick wall may require repointing, often difficult to match. It also
may be necessary to apply a transparent surface coating (or sealer) in order to prevent the mortar and
brick from "dusting." However. a sealer may not only change the color of the brick, but may also
compound any existing moisture problems by restricting the normal evaporation of water vapor from the
masonry surface.

“Gentlest Means Possible” There are alternative means of removing dirt, stains and paint from
historic building surfaces that can be recommended as more efficient and less destructive than abrasive
techniques. The "gentlest means possible" of removing dirt from a building surface can be achieved by
using a low-pressure water wash, scrubbing areas of more persistent grime with a natural bristle (never
metal) brush. Steam cleaning can also be used effectively to clean some historic building fabric. Lowpressure water or steam will soften the dirt and cause the deposits to rise to the surface, where they
can be washed away. A third cleaning technique which may be recommended to remove dirt, as well as
stains, graffiti or paint, involves the use of commercially available chemical cleaners or paint removers,
which, when applied to masonry, loosen or dissolve the dirt or stains. These cleaning agents may be
used in combination with water or steam, followed by a clear water wash to remove the residue of dirt
and the chemical cleaners from the masonry. A natural bristle brush may also facilitate this type of
chemically assisted cleaning, particularly in areas of heavy dirt deposits or stains, and a wooden scraper
can be useful in removing thick encrustations of soot. A limewash or absorbent talc, whiting or clay
poultice with a solvent can be used effectively to draw out salts or stains from the surface of the
selected areas of a building facade. It is almost impossible to remove paint from masonry surfaces
without causing some damage to the masonry, and it is best to leave the surfaces as they are or repaint
them if necessary. Some physicists are experimenting with the use of pulsed laser beams and xenon
flash lamps for cleaning historic masonry surfaces. At this time it is a slow, expensive cleaning method,
but its initial success indicates that it may have an increasingly important role in the future. There are
many chemical paint removers which, when applied to painted wood, soften and dissolve the paint so
that it can be scraped off by hand. Peeling paint can be removed from wood by hand scraping and
sanding. Particularly thick layers of paint may be softened with a heat gun or heat plate, providing
appropriate precautions are taken, and the paint film scraped off by hand. Too much heat applied to the
same spot can burn the wood, and the fumes caused by burning paint are dangerous to inhale, and can
he explosive. Furthermore, the hot air from heat guns can start fires in the building cavity. Thus,
adequate ventilation is important when using a heat gun or heat plate, as well as when using a chemical
stripper. A torch or open flame should never he used.
Preparations for Cleaning: It cannot be overemphasized that all of these cleaning methods must be
approached with caution. When using any of these procedures which involve water or other liquid
cleaning agents on masonry, it is imperative that all openings be tightly covered, and all cracks or joints
be well pointed in order to avoid the danger of water penetrating the building's facade, a circumstance
which might result in serious moisture related problems such as efflorescence and/or subflorescence.
Any time water is used on masonry as a cleaning agent, either in its pure state or in combination with
chemical cleaners, it is very important that the work be done in warm weather when there is no danger
of frost for several months. Otherwise water which has penetrated the masonry may freeze, eventually
causing the surface of the building to crack and spall, which may create another conservation problem
more serious to the health of the building than dirt.
Each kind of masonry has a unique composition and reacts differently with various chemical cleaning
substances. Water and/or chemicals may interact with minerals in stone and cause new types of stains
to leach out to the surface immediately, or more gradually in a delayed reaction. What may be a safe

and effective cleaner for certain stain on one type of stone, may leave unattractive discolorations on
another stone, or totally dissolve a third type.
Testing: Cleaning historic building materials, particularly masonry, is a technically complex subject, and
thus, should never be done without expert consultation and testing. No cleaning project should be
undertaken without first applying the intended cleaning agent to a representative test patch area in an
inconspicuous location on the building surface. The test patch or patches should be allowed to weather
for a period of time, preferably through a complete seasonal cycle, in order to determine that the
cleaned area will not he adversely affected by wet or freezing weather or any by-products of the
cleaning process.

Mitigating the Effects of Abrasive Cleaning
There are certain restoration measures which can be adopted to help preserve a historic building
exterior which has been damaged by abrasive methods. Wood that has been sandblasted will exhibit a
frayed or "fuzzed" surface, or a harder wood will have an exaggerated raised grain. The only way to
remove this rough surface or to smooth the grain is by laborious sanding. Sandblasted wood, unless it
has been extensively sanded, serves as a dustcatcher, will weather faster, and will present a continuing
and ever worsening maintenance problem. Such wood, after sanding, should be painted or given a clear
surface coating to protect the wood, and allow for somewhat easier maintenance.
There are few successful preservative treatments that may be applied to grit-blasted exterior masonry.
Harder, denser stone may have suffered only a loss of crisp edges or tool marks, or other indications of
craft technique. If the stone has a compact and uniform composition, it should continue to weather with
little additional deterioration. But some types of sandstone, marble and limestone will weather at an
accelerated rate once their protective "quarry crust" or patina has been removed.
Softer types of masonry, particularly brick and architectural terra-cotta, are the most likely to require
some remedial treatment if they have been abrasively cleaned. Old brick, being essentially a soft, baked
clay product, is greatly susceptible to increased deterioration when its hard, outer skin is removed
through abrasive techniques. This problem can be minimized by painting the brick. An alternative is to
treat it with a clear sealer or surface coating but this will give the masonry a glossy, or shiny look. It is
usually preferable to paint the brick rather than to apply a transparent sealer since sealers reduce the
transpiration of moisture, allowing salts to crystallize as subflorescence that eventually spalls the brick.
If a brick surface has been so extensively damaged by abrasive cleaning and weathering that spalling
has already begun, it may be necessary to cover the walls with stucco, if it will adhere.
Of course, the application of paint, a clear surface coating (sealer), or stucco to deteriorating masonry
means that the historical appearance will be sacrificed in an attempt to conserve the historic building
materials. However, the original color and texture will have been changed already by the abrasive
treatment. At this point it is more important to try to preserve the brick, and there is little choice but to
protect it from "dusting" or spalling too rapidly. As a last resort, in the case of severely spalling brick,
there may be no option but to replace the brick--a difficult, expensive (particularly if custom-made
reproduction brick is used), and lengthy process. As described earlier, sandblasted interior brick work,
while not subject to change of weather, may require the application of a transparent surface coating or
painting as a maintenance procedure to contain loose mortar and brick dust. (See Preservation Briefs
No. 1 for a more thorough discussion of coatings.) Metals, other than cast or wrought iron, that have
been pitted and dented by harsh abrasive blasting usually cannot be smoothed out. Although fillers may
be satisfactory for smoothing a painted surface, exposed metal that has been damaged usually will have
to be replaced.

Summary
Sandblasting or other abrasive methods of cleaning or paint removal are by their nature destructive to
historic building materials and should not be used on historic buildings except in a few well-monitored
instances. There are exceptions when certain types of abrasive cleaning may be permissible, but only if
conducted by a trained conservator, and if cleaning is necessary for the preservation of the historic
structure. There is no one formula that will be suitable for cleaning all historic building surfaces.
Although there are many commercial cleaning products and methods available, it is impossible to state
definitively which of these will be the most effective without causing harm to the building fabric. It is
often difficult to identify ingredients or their proportions contained in cleaning products; consequently it
is hard to predict how a product will react to the building materials to be cleaned. Similar uncertainties
affect the outcome of other cleaning methods as they are applied to historic building materials. Further
advances in understanding the complex nature of the many variables of the cleaning techniques may

someday provide a better and simpler solution to the problems. But until that time, the process of
cleaning historic buildings must be approached with caution through trial and error.
It is important to remember that historic building materials are neither indestructible, nor are they
renewable. They must be treated in a responsible manner, which may mean little or no cleaning at all if
they are to be preserved for future generations to enjoy. If it is in the best interest of the building to
clean it, then it should be done "using the gentlest means possible."
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Glazed architectural terra-cotta was significant in the development of important
architectural idioms in this country—specifically, the "Chicago School," the High Rise
and the Historic or Beaux Arts styles. In fact, glazed architectural terra-cotta is one of the
most prevalent masonry building materials found in the urban environment today. Popular
between the late 19th century and the 1930s, glazed architectural terra-cotta offered a modular,
varied and relatively inexpensive approach to wall and floor construction. It was particularly
adaptable to vigorous and rich ornamental detailing. However, with changing vogues in materials
and architectural styles and rising production costs, glazed architectural terra-cotta fell into
disfavor and disuse by the mid 20th century.
Today, information on the maintenance, rehabilitation and replacement of glazed architectural
terra-cotta is limited, as are sources of new glazed architectural terra-cotta. This report, then,
will discuss some of the major deterioration problems that commonly occur in historic glazed
architectural terra-cotta, methods of determining the extent of that deterioration and
recommendations for the maintenance, repair and replacement of the deteriorated historic
material. What is Terra-Cotta?

What is Terra-Cotta?

return to top ▲

Generically, the broadest definition of terra-cotta refers to a high grade of weathered or aged
clay which, when mixed with sand or with pulverized fired clay, can be molded and fired at high
temperatures to a hardness and compactness not obtainable with brick. Simply put, terra-cotta
is an enriched molded clay brick or block. The word terra-cotta is derived from the Latin word
terra-cotta—literally, "cooked earth." terra-cotta clays vary widely in color according to
geography and types, ranging from red and brown to white.
Terra-cotta was usually hollow cast in blocks which were open to the back, like boxes, with
internal compartment-like stiffeners called webbing. Webbing substantially strengthened the
load-bearing capacity of the hollow terra-cotta block without greatly increasing its weight.
Terra-cotta blocks were often finished with a glaze; that is, a slip glaze (clay wash) or an
aqueous solution of metal salts was brushed or sprayed on the air-dried block before firing.
Glazing changed the color, imitated different finishes, and produced a relatively impervious
surface on the weather face of the final product. The glaze on the terra-cotta unit possessed
excellent weathering properties when properly maintained. It had rich color and provided a hard
surface that was not easily chipped off. Glazing offered unlimited and fade-resistant colors to the
designer. Even today, few building materials can match the glazes on terra-cotta for the range
and, most importantly, the durability of colors.

Types of Terra-Cotta
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Historically there are four types or categories of terra-cotta which have enjoyed wide use in the
history of the American building arts: 1) brownstone, 2) fireproof construction, 3) ceramic
veneer, and 4) glazed architectural.
Brownstone terra-cotta is the variety of this masonry material used earliest in American
buildings (mid to late 19th century). The brownstone type is a dark red or brown block either
glazed (usually a slip glaze) or unglazed. It was hollow cast and was generally used in
conjunction with other masonry in imitation of sandstone, brick or real brownstone. It is often
found in the architecture of Richard Upjohn, James Renwick, H. H. Richardson and is associated
with the Gothic and Romanesque Revival movements through such ornamental detailing as
moldings, finials and capitals.
Fireproof construction terra-cotta was extensively developed as a direct result of the growth
of the High Rise building in America. Inexpensive, lightweight and fireproof, these rough-finished
hollow building blocks were ideally suited to span the I-beam members in floor, wall and ceiling
construction. Certain varieties are still in production today, although fireproof construction terracotta is no longer widely employed in the building industry.

Ceramic veneer was developed during the 1930s and is still used extensively in building
construction today. Unlike traditional architectural terra-cotta, ceramic veneer is not hollow cast,
but is as its name implies: a veneer of glazed ceramic tile which is ribbed on the back in much
the same fashion as bathroom tile. Ceramic veneer is frequently attached to a grid of metal ties
which has been anchored to the building.

Glazed architectural terra-cotta was a practical and highly decorative building material. Photo:
NPS files.
Glazed architectural terra-cotta was the most complex development of terra-cotta as a
masonry building material in this country. The hollow units were hand cast in molds or carved in
clay and heavily glazed (often in imitation of stone) and fired. Sometimes called "architectural
ceramics," glazed architectural terra-cotta was developed and refined throughout the first third
of the 20th century and has been closely associated with the architecture of Cass Gilbert, Louis
Sullivan, and Daniel H. Burnham, among others. Significant examples in this country include the
Woolworth Building (1913) in New York City and the Wrigley Building (1921) in Chicago.
Late 19th and early 20th century advertising promoted the durable, impervious and adaptable
nature of glazed architectural terra-cotta. It provided for crisp, vigorous modeling of architectural
details as the molds were cast directly from clay prototypes without loss of refinement. Glazed
architectural terra-cotta could accommodate subtle nuances of modeling, texture and color.
Compared to stone, it was easier to handle, quickly set and more affordable to use. Thought to
be fireproof and waterproof, it was readily adaptable to structures of almost any height. The cost
of molding the clay, glazing and firing the blocks, when compared to carving stone, represented
a considerable savings, especially when casts were used in a modular fashion—that is, repeated
over and over again. Maintenance of the fired and glazed surface was easy; it never needed
paint and periodic washings restored its original appearance.
With the passage of time, many of the phenomenal claims of the early proponents of glazed
architectural terra-cotta have proven true. There are many examples throughout this country
that attest to the durability and permanence of this material. Yet present-day deterioration of

other significant glazed architectural terra-cotta resources ultimately belie those claims. Why?
Historically, the lack of foresight or understanding about the nature and limitations of the
material has, in many instances, allowed serious deterioration problems to occur that are only
now becoming apparent.

Characteristics of Glazed
Architectural Terra-cotta as a
Building Material return to top ▲
Glazed architectural terra-cotta has many material properties similar to brick or stone. It also
has many material properties radically different from those traditional masonry materials. It is
those differences which must be considered for a better understanding of some of the material
characteristics of glazed architectural terra-cotta when it is used as a building material.

Difficult to Identify
Glazed architectural terra-cotta probably comprises one of the largest if not the largest
constituent material in some of our urban environments today. However, the infinite varieties of
glazing have hidden this fact from the casual observer. One of the attractive features of glazed
architectural terra-cotta in its time was that it could be finished (glazed) in exact imitation of
stone. In fact, many building owners and architects alike are often surprised to discover that
what they presumed to be a granite or limestone building is glazed architectural terra-cotta
instead.

Typical construction detail of glazed architectural terra-cotta ornament. Drawing: Detail,
Architectural Terra Cotta, Charles E. White, Jr., 1920.

Two Separate Systems
Historically, glazed architectural terra-cotta has been used in association with two specific and
very different types of building systems: as part of a traditional load-bearing masonry wall in
buildings of modest height, and as a cladding material in High Rise construction. As cladding,
glazed architectural terra-cotta often utilized an extensive metal anchoring system to attach it or
to "hang it" onto a wall framing system or superstructure. In the first instance the anchoring was
limited; in the second, the anchoring was often extensive and complex. Likewise, in the first
instance, deterioration has generally been limited. However, where glazed architectural terracotta was used as cladding, particularly in high rise construction, present-day deterioration and
failure are often severe.

Complexity of Deterioration
Deterioration is, by nature of the design, infinitely complex—particularly when glazed
architectural terra-cotta has been used as a cladding material.
Deterioration creates a "domino"like breakdown of the whole system: glazed units, mortar, metal
anchors, and masonry backfill. In no other masonry system is material failure potentially so
complicated.

Poor Original Design
The root of deterioration in glazed architectural terra-cotta systems often lies in a misapplication
of the material. Historically, glazed architectural terra-cotta was viewed as a highly waterproof
system needing neither flashing, weep holes nor drips. This supposition, however, has proved to
be untrue, as serious water-related failure was evident early in the life of many glazed
architectural terra-cotta clad or detailed buildings.

Common Deterioration Problems
return to top ▲
No one case of deterioration in glazed architectural terra-cotta is ever identical to another owing
to the infinite number of variations with the material: original manufacture, original installation
inconsistencies, number of component parts, ongoing repairs or the various types and sources of
deterioration. However, certain general statements may be made on the nature of glazed
architectural terra-cotta deterioration.
Material failure can most commonly be attributed to water-related problems. However, less
frequent though no less severe causes may include: faulty original craftsmanship, which is often

cited but hard to determine; stress-related deterioration; damage caused by later alterations and
additions; or inappropriate repairs.

Water-related Deterioration
As with most building conservation and rehabilitation problems, water is a principal source of
deterioration in glazed architectural terra-cotta. Terra-cotta systems are highly susceptible to
such complex water-related deterioration problems as glaze crazing, glaze spalling and material
loss, missing masonry units and deteriorated metal anchoring, among others.

Water and air-borne moisture entering the glazed architectural terra-cotta causes expansion of
the porous clay body, increasing its volume. This upsets the "fit" of the glaze and makes its
surface shatter, which is commonly called "crazing." Photo: NPS files.
Crazing, or the formation of small random cracks in the glaze, is a common form of waterrelated deterioration in glazed architectural terra-cotta. When the new terra-cotta unit first
comes from the kiln after firing, it has shrunken (dried) to its smallest possible size. With the
passage of time, however, it expands as it absorbs moisture from the air, a process which may
continue for many years. The glaze then goes into tension because it has a lesser capacity for
expansion than the porous tile body; it no longer "fits" the expanding unit onto which it was
originally fired. If the strength of the glaze is exceeded, it will crack (craze). Crazing is a process
not unlike the random hairline cracking on the surface of an old oil painting. Both may occur as a
normal process in the aging of the material. Unless the cracks visibly extend into the porous tile
body beneath the glaze, crazing should not be regarded as highly serious material failure. It
does, however, tend to increase the water absorption capability of the glazed architectural terracotta unit.
Spalling, the partial loss of the masonry material itself, is, like crazing, caused by water and is
usually a result not only of airborne water but more commonly of water trapped within the
masonry system itself. Trapped water is often caused by poor water detailing in the original
design, insufficient maintenance, rising damp or a leaking roof. In most cases, trapped water
tends to migrate outward through masonry walls where it eventually evaporates. In glazed

architectural terra-cotta, the water is impeded in its journey by the relatively impervious glaze
on the surface of the unit which acts as a water barrier. The water is stopped at the glaze until it
builds up sufficient pressure (particularly in the presence of widely fluctuating temperatures) to
pop off sections of the glaze (glaze spalling) or to cause the wholesale destruction of portions of
the glazed architectural terra-cotta unit itself (material spalling).

Blistering of the glaze, like crazing, is the result of the increase in water in the porous clay body
and the subsequent destruction of the glaze as a result of water migration and pressure. Glaze
spalling may also be caused by deterioratoin of metal anchors behind the terra-cotta unit. Photo:
NPS files.
Glaze spalling (left) may appear as small coin-size blisters where the glaze has ruptured and
exposed the porous tile body beneath. This may occur as several spots on the surface or, in
more advanced cases of deterioration, it may result in the wholesale disappearance of the glaze.
Spalling of the glaze may also be symptomatic of deterioration (rusting) of the internal metal
anchoring system which holds the terra-cotta units together and to the larger building structure.
The increase in volume of the metal created by rusting creates increased internal pressures in
the terra-cotta unit which, in turn, may spall the glaze, or in more extreme cases, cause material
spalling.
Material spalling is a particularly severe situation. Not only is the visual integrity of the detailing
impaired, but a large area of the porous underbody, webbing and metal anchoring is exposed to
the destructive effects of further water entry and deterioration. Both glaze and material spalling
must be dealt with as soon as possible. Missing units is a serious situation which particularly
plagues architectural terra-cotta systems. Unlike brick or stone, damaged glazed architectural
terra-cotta is exceedingly difficult to replace. New production is extremely limited. Missing units
create gaps which increase the structural load on the remaining pieces and also permit water to

enter the system. Exposed or freestanding glazed architectural terra-cotta detailing (balusters,
urns, parapet walls, etc.) are particularly susceptible to extensive loss of material.
These elements face the most severe vicissitudes of water and temperature-related deterioration
in direct proportion to the extent of their exposure. The replacement of missing units should be a
high priority work item in the rehabilitation of glazed architectural terra-cotta.

Deterioration of Metal Anchoring
Deteriorated anchoring systems are perhaps the most difficult form of glazed architectural terracotta deterioration to locate or diagnose. Often, the damage must be severe and irreparable
before it is noticed on even the most intense "prima facie" examination. Water which enters the
glazed architectural terra-cotta system can rust the anchoring system and substantially weaken
or completely disintegrate those elements. Where water has been permitted to enter the system,
some deterioration has more than likely taken place. Partial deterioration results in staining and
material spalling. Total deterioration and the lack of any anchoring system may result in the
loosening of the units themselves, threatening the architectural or structural integrity of the
building. Recently, falling glazed architectural terra-cotta units have become a serious safety
concern to many building owners and municipal governments. Early detection of failing anchoring
systems is exceedingly difficult.

Deterioration of Mortar and Other Adjacent
Materials
Deteriorated mortar has always been a key to the survival or failure of any masonry system. This
is particularly true with glazed architectural terra-cotta. In recognition of the fragile nature of the
system, the need for insuring a relatively dry internal system is important. Sound mortar is the
"first line" of defense in terra-cotta systems. It is a maintenance "must." Deteriorated mortar
joints are a singularly culpable source of water and, therefore, of deterioration. Mortar
deterioration may result from improper original craftsmanship or air—and waterborne—pollution.
More often, however, lack of ongoing maintenance is mainly responsible. Deteriorated mortar
should not be overlooked as a major source of glazed architectural terra-cotta failure.
The deterioration of materials adjoining the glazed architectural terra-cotta (flashing, capping,
roofing, caulking around windows and doors) bears significant responsibility in its deterioration.
When these adjoining materials fail, largely as a result of lack of maintenance, water-related
deterioration results. For instance, it is not uncommon to find wholesale terra-cotta spalling in
close proximity to a window or doorway where the caulking has deteriorated.

The damage shown here is the result of direct live load on a mid-rise building. The steel frame
has settled and shifted the weight onto the exterior terra-cotta cladding, resulting in rupturing of
the material. Photo: NPS files.

Stress-related Deterioration
Stress-related deterioration of glazed architectural terra-cotta frequently occurs in high rise
buildings. The evolution of stress relieving details (flexible joints, shelf angles, etc.) occurred late
in the development of American building construction. Consequently, most early continuously
clad High Rise buildings (c.1900-1920s) had little or no provisions for normal material and
building movement in their original design.
The development of large stress-related cracks or wholesale material deterioration is often
caused by unaccommodated building-frame shortening under load, thermal expansion and
contraction of the facade and moisture expansion of the glazed architectural terra-cotta units
themselves. Cracks running through many units or stories or large areas of material
deterioration often indicate stress-related problems. This sort of deterioration, in turn, permits
significant water entry into the terra-cotta system.

Inappropriate Repairs
Inappropriate repairs result because using new terra-cotta for replacement of deteriorated or
missing glazed architectural terra-cotta has generally been impractical. Repairs, therefore, have
traditionally been made in brick or cementitious build ups of numerous materials such as stucco
or fiberglass. Some materials are appropriate temporary or permanent replacements, while
others are not. (These issues are discussed at a later point in this report.) However, improper
anchoring or bonding of the repair work or visual incompatibility of repairs have themselves, with
the passage of time, become rehabilitation problems: replacement brick that is pulling free,

cement stucco that is cracking and spalling, or a cement or bituminous repairs that are not
visually compatible with the original material.

Alteration Damage
Alteration damage has occurred as a result of the installation of such building additions as signs,
screens, marquees or bird proofing. These installations often necessitated the boring of holes or
cutting of the glazed architectural terra-cotta to anchor these additions to the building frame
beneath. As the anchoring or caulking deteriorated, or as these elements were removed in
subsequent renovation work, these holes have become significant sources of water-related
damage to the glazed architectural terra-cotta system.

Deterioration Inspection and
Analysis return to top ▲
Certain deterioration in glazed architectural terra-cotta may be on the building surface and
patently obvious to the casual observer—crazing, spalling, deterioration of mortar joints. Other
deterioration may be internal or within the masonry system and hard to determine—deterioration
of anchoring, deterioration behind the glaze, crumbling of internal webbing. Prima facie, "first
inspection," examination may indicate surface deterioration problems while not revealing others.
This demonstrates one of the most frustrating aspects of dealing with deteriorated glazed
architectural terra-cotta: that there are two systems or levels of deterioration, one which is
visible and the other which is not.

Material spalling is the result of excessive expansion of the porous tile body caused by water and
freezing temperatures. This is a serious condition, often difficult to repair. Photo: NPS files.
Material failure in glazed architectural terra-cotta is necessarily complex. For this reason, it is
generally advised that the examination and repair of this material should be the responsibility of
an experienced professional. Few restorationists have experience in the inspection, repair and

replacement of glazed architectural terra-cotta. This is certainly never the province of the
amateur or the most well-intentioned but inexperienced architect or engineer.
There are some methods of internal and external inspection and analysis which are relatively
simple to the trained professional. Other methods, however, are expensive, time consuming, and
only in the experimental stage at this writing. These all generally preclude the use of anyone but
an experienced professional.

Preliminary Cleaning
Before a terra-cotta building is analyzed for deterioration, it is often advisable, but not always
necessary, to clean the surface of the material. This is particularly true when the material has
been exposed to the vicissitudes of heavy urban pollution. While most building materials are
cleaned for "cosmetic" purposes, the cleaning of glazed architectural terra-cotta for the purpose
of inspection and analysis may be advised. Dirt on glazed architectural terra-cotta often hides a
multitude of problems. It is only with cleaning that these problems become obvious.
Recommended cleaning procedures are covered later in the report.

Methods of Inspection
Prima facie analysis is the unit by unit, firsthand, external inspection of the glazed architectural
terra-cotta building surface. Special note of all visible surface deterioration (staining, crazing,
spalling, cracking, etc.) should be made on elevation drawings. Binoculars are often used where
cost, height, or inaccessibility prevent easy inspection. However, much deterioration may go
unnoticed unless scaffolding or window-washing apparatus is used in a true "hands on"
inspection of each unit of the facade.
Tapping, a somewhat inexact method of detection of internal deterioration is, nevertheless, the
most reliable inspection procedure presently available. Quite simply, tapping is the striking of
each unit with a wooden mallet. When struck, an undamaged glazed architectural terra-cotta unit
gives a pronounced ring, indicating its sound internal condition. Conversely, deteriorated units
(i.e., units which are failing internally) produce a flat, hollow sound. Metal hammers are never to
be used, as they may damage the glazed surface of the unit. Extensive experience is the best
teacher with this inspection method.
Infrared scanning is only in the experimental stage at this time, but its use seems to hold
great promise in locating deteriorated internal material in terra-cotta. All materials emit heat—
heat which can be measured in terms of infrared light. While infrared light cannot be seen by the
human eye, it can be measured by infrared scanning. Infrared photography, a kind of infrared
scanning, has been of particular use in detecting sources of heat loss in buildings in recent years.
Broken or loose internal terra-cotta pieces have a less firm attachment to the surrounding firm or

attached pieces and, therefore, have different thermal properties, i.e., temperatures. These
temperature differences become evident on the infrared scan and may serve as a fair indication
of internal material deterioration in terra-cotta.
Sonic testing has been successfully used for some time to detect internal cracking of concrete
members. In the hands of an experienced operator, there are conditions where it can detect
internal failure in glazed architectural terra-cotta. Sonic testing registers the internal
configuration of materials by penetrating the material with sound waves and reading the patterns
that "bounce back" from the originating source of the sound. Readings at variance with those
from undeteriorated material might indicate collapsed webbing or pools of water in the interior of
the terra-cotta unit.
Metal detection is a non-destructive and generally useful way of locating the position of
internal metal anchoring. Metal detectors indicate the presence of metals by electromagnetic
impulses. These impulses are transmitted onto an oscilloscope where they may he seen or they
are converted to sound patterns which may be heard by the operator. Original drawings are
eminently useful in predicting where internal metal anchoring should be. Metal detectors can
confirm that indeed they are still there. Without original drawings, the contractor or architect can
still locate the metal anchoring, however. No reading where an anchor would be expected could
indicate a missing anchor or one that has seriously deteriorated. The information produced by
metal detection is, at best, only rough. However, it is the most viable way of locating the internal
metal anchoring without physically removing, thus irreparably damaging, the glazed architectural
terra-cotta units themselves.
Laboratory analysis may be carried out on samples of removed original material to find glaze
absorption, permeability or glaze adhesion, or to evaluate material for porosity. These tests are
useful in determining the present material characteristics of the historic glazed architectural
terra-cotta and how they may be expected to perform in the future.
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Exposed or freestanding terra-cotta detailing (parapets, urns, balusters, etc.) have traditionally
been subjected to the most severe vicissitudes of deterioration as a result of freezing
temperatures and water. Photo: NPS files.
Deterioration in glazed architectural terra-cotta is, by definition, insidious in that the outward
signs of decay do not always indicate the more serious problems within. It is, therefore, of
paramount importance that the repair and replacement of deteriorated glazed architectural terracotta not be undertaken unless the causes of that deterioration have been determined and
repaired. As mentioned before, one of the primary agents of deterioration in glazed architectural
terra-cotta is water. Therefore, water-related damage can be repaired only when the sources of
that water have been eliminated. Repointing, caulking and replacement of missing masonry
pieces are also of primary concern. Where detailing to conduct water in the original design has
been insufficient, the installation of new flashing or weep holes might be considered.
Where stress-related or structural problems have caused the deterioration of glazed architectural
terra-cotta, the services of a structural engineer should be sought to mitigate these problems.
This may include the installation of relieving joints, shelf angles or flexible joints. In any case,
stress-related and structural deterioration, like water-related deterioration, must be stopped
before effective consolidation or replacement efforts may begin.

Cleaning
The successful cleaning of glazed architectural terra-cotta removes excessive soil from the glazed
surface without damaging the masonry unit itself. Of the many cleaning materials available, the
most widely recommended are water, detergent, and a natural or nylon bristle brush. More
stubborn pollution or fire-related dirt or bird droppings can be cleaned with steam or weak
solutions of muriatic or oxalic acid.
A note of caution: Any acids, when used in strong enough solutions, may themselves
deteriorate mortar and "liberate" salts within the masonry system, producing a situation called
efflorescence.

Commercial cleaning solutions may be appropriate but probably are not necessary when water
and detergent will suffice. There are, however, certain cleaning techniques for glazed terra-cotta
which are definitely not recommended and which would damage the surface of the material.
These include: all abrasive cleaning measures (especially sandblasting), the use of strong acids,
(particularly fluoride-based acids), high-pressure water cleaning and the use of metal bristle
brushes. All of these techniques will irreparably harm the glaze in one fashion or another and
subsequently expose the porous tile body to the damaging effects of water.
It is important to remember that glazed architectural terra-cotta was designed to be cleaned
cheaply and easily. This, in fact, was one of its major assets and was much advertised in the
selling of the material early in this century.

Waterproofing
The covering of crazed glazing with waterproof coatings is the subject of an ongoing controversy
today. The question involves whether or not the micro-cracks conduct substantial amounts of
water into the porous tile body. Tests indicate that the glaze on new unexposed terra-cotta is
itself not completely waterproof. Some testing also indicates that most crazing on historic glazed
terra-cotta does not substantially increase the flow of moisture into the porous tile body when
compared to new material. Excessive and serious crazing is, however, an exception and the
coating of those areas on a limited scale may be wholly appropriate.
In an effort to stem water-related deterioration, architects and building owners often erroneously
attribute water-related damage to glaze crazing when the source of the deterioration is, in fact,
elsewhere: deteriorated caulking, flashing, etc. The waterproof coating of glazed architectural
terra-cotta walls may cause problems on its own. Outward migration of water vapor normally
occurs through the mortar joints in these systems. The inadvertent sealing of these joints in the
wholesale coating of the wall may exacerbate an already serious situation. Spalling of the glaze,
mortar, or porous body will, more than likely, result.

A worker cleans out mortar joints in preparation for repointing the architectural terra-cotta
Photo: NPS files.

Repointing
Repointing of mortar which is severely deteriorated or improperly or infrequently maintained is
one of the most useful preservation activities that can be performed on historic glazed
architectural terra-cotta buildings. Ongoing and cyclical repointing guarantees the long life of this
material. Repointing should always be carried out with a mortar which has a compressive
strength (measured in p.s.i.) lower than the adjacent masonry unit. Hard (Portland cement) or
coarsely screened mortars may cause point loading and/or prevent the outward migration of the
water through the mortar joints, both of which ultimately damage the terra-cotta unit.
Repointing with waterproof caulking compounds or similar waterproof materials should never be
undertaken because, like waterproof coatings, they impede the normal outward migration of
moisture through the masonry joints. Moisture then may build sufficient pressure behind the
waterproof caulk and the glaze on the terra-cotta to cause damage to the unit itself.

Repair of Glaze Spalling
Glaze spalling is also a highly culpable source of water-related deterioration in glazed
architectural terra-cotta. It is important to coat or seal these blistered areas and to prevent
further entry of water into the system by this route. All loose or friable material should be
removed. This may be done easily by hand; chisels or similar small tools are most effective. The
exposed material is then painted over. At this time, no permanently effective reglazing materials
are available. However, there are several acrylic-based proprietary products and masonry paints
which can be used effectively to protect these exposed areas, thus preventing the entry of water.
These materials are effective for 5 to 7 years and can be reapplied. They also can be tinted to
approximate closely the original glaze color.

Repair of Minor Material Spalling
Minor material spalling, where visual or cosmetic considerations are negligible, should be treated
in a manner similar to glaze spalling damage. That is, areas where small portions of the body
and glaze have spalled and which are far removed from close scrutiny (i.e., detailing on
entablatures, upper story windows, etc.) are best remedied by painting with a masonry paint or
an acrylic-based proprietary product. Units on which material spalling is easily observed (on the
street level, door surrounds, etc.), and on which visual integrity is a consideration, may be better
replaced. Patching is not appropriate. Stucco-like or cementitious buildups are difficult to form
satisfactorily, safely and compatibly in situ to replace missing pieces of glazed architectural
terra-cotta. Cementitious repairs never satisfactorily bond to the original material. The

differential expansion coefficients of the two materials (the repair and the original) preclude a
safe, effective and long-term attachment.

Repair of Major Spalling
Glazed architectural terra-cotta units, which have spalled severely thereby losing much of their
material and structural integrity in the wall, should be replaced. Partial in situ repair will not be
long lasting and may, in fact, cause complicated restoration problems at a later date. Appropriate
methods of replacement are discussed at a later point in this report.

Temporary Stabilization
Stabilization measures are necessary when deterioration is so severe as to create a situation
where pieces of glazed architectural terra-cotta may fall from the building. This is a particular
concern with greatly exposed detailing: cornices, balconies, balustrades, urns, columns,
buttresses, etc. Restoration work on these pieces is expensive and often must be carried on over
a period of time. Unstable terra-cotta pieces are often removed or destroyed in lieu of such
measures. This is particularly true in areas of heavy traffic-related vibrations or in earthquake
zones. There are, however, less severe measures which may be employed on a temporary basis.
Substantial success has been achieved in securing unstable glazed architectural terra-cotta
pieces with metal strapping and nylon net. While these measures should not be seen as
permanent preservation solutions, they do offer temporary alternatives to the wanton
destruction of significant glazed architectural terra-cotta detailing in the name of public safety
and local code compliance.

This crack is being measured. Structural cracking, whether static (nonmoving) or dynamic
(moving) should be caulked to prevent water entry into the glazed architectural terra-cotta
system. Photo: NPS files.

Repair of Addition and Structural Damage

Holes, sign anchors, slots for channel steel, or structural cracking in the surface of glazed
architectural terra-cotta cladding should be permanently sealed with a material that will expand
with the normal dynamics of the surrounding material, yet effectively keep water out of the
system. Any one of a number of commercially available waterproof caulking compounds would be
appropriate for this work. Holes and static (non-moving) cracks may be caulked with butyl
sealants or acrylic latex caulks. For dynamic (moving or active) cracks, the polysulfide caulks are
most often used, although others may be safely employed. It is, however, important to
remember that these waterproof caulking compounds are not viable repointing materials and
should not be used as such.

Temporary Replacement
Temporary replacement measures should be implemented when missing units are scheduled to
be replaced but work cannot be undertaken immediately. Lengthy delivery time, prorating of
work or seasonal considerations may postpone replacement work. Severe deterioration should at
least be ameliorated until work can begin. Temporary repointing, removal and saving of
undamaged units to be reset later, or the temporary installation of brick infill to retard further
deterioration might be considered.

Removing Earlier Repairs
Removing earlier repairs may be necessary when the work has either deteriorated or has become
visually incompatible. Cementitious stucco, caulkings with black bituminous compounds or brick
repair work may become structurally or visually unstable or incompatible and should be removed
and properly rehabilitated.

Replacement of Glazed Architectural Terracotta
Replacement of severely spalled, damaged, or missing glazed architectural terra-cotta elements
is always difficult. Certainly, in-kind replacement is advisable, but it has a number of drawbacks.
Stone, fiberglass, and precast concrete are also viable choices, but like in-kind replacement, also
have their inherent problems.
Several notes on replacement: When replacing glazed architectural terra-cotta, all of the
original deteriorated material should be completely removed. Half bricks or similar cosmetic
replacement techniques are not advised.



When possible and where applicable, replacement units should be
anchored in a manner similar to the original. Both structural and visual





compatibility are major considerations when choosing replacement
materials.
Removing and re-anchoring damaged glazed architectural terra-cotta
is an extremely difficult if not impossible task. The complexity of the
interlocking system of masonry units, backfill, and metal anchoring
system precludes the removal of the glazed architectural terra-cotta
unit without destroying it.
Re-anchoring deteriorated units is likewise impossible. Therefore, if the
terra-cotta in question is loose, severely deteriorated, or its structural
integrity in serious question, it is best removed and replaced.

In-kind replacement is possible today, but only on a limited basis. Most new glazed architectural
terra-cotta is machine made, not hand made as the original. Thus, the porous tile body of the
new material tends to be more uniform but less dense and often not as durable. The glaze on the
new glazed architectural terra-cotta tends to be thinner than that on the older material and
subsequently more brittle. Machine processing has also produced a glaze that is uniform in color
as opposed to historic glazes which were slightly mottled and, therefore, richer. Visual
compatibility is an important consideration when replacing in-kind.
Only a fairly limited inventory of in-kind pieces is presently available for replacement such as
plain ashlar blocks and the simpler details such as cappings and sills. When deterioration
severely damages the more ornate pieces (urns, cartouche work, balusters, etc.) either
expensive hand casting or alternative materials must be sought. There is a tendency today to
replace damaged ornamental work with simpler, cheaper and more readily available units. This
decision cannot, however, be supported, as the removal of this work inevitably diminishes the
character and integrity of the building. Another major consideration in choosing in-kind
replacement is the question of delivery time, which is often quite lengthy. If new glazed
architectural terra-cotta is chosen as a replacement material, the architect or building owner
should plan far in advance.
Stone may be a suitable replacement material for damaged glazed architectural terra-cotta. Its
durability makes it highly appropriate, although the increase in weight over the original hollow
units may be of some concern. The fact that historic glazed architectural terra-cotta was glazed
in imitation of stone, however, may make the choice of stone as a replacement material a
fortuitous one. Metal anchoring may be accommodated easily in the carving. Cost, however, is
the major drawback in stone replacement, particularly where rich detailing must be carved to
match the original.
Fiberglass replacement is a viable alternative, particularly when rich and elaborate
ornamentation has to be duplicated. Casting from original intact pieces can produce numerous

sharp copies of entablatures, moldings, balusters, voussoirs, etc. Anchoring is easily included in
casting.
Significant drawbacks in using fiberglass replacement are color compatibility, fire code violations,
and poor weathering and aging processes. The appropriate coloring of fiberglass is exceedingly
difficult in many instances. Painting is often unsatisfactory, as it discolors at a rate different than
that of the historic glazed original. While fiberglass casting is lighter than the original units and,
therefore, of great interest in the rehabilitation of buildings in areas of high seismic activity,
many fire code requirements cannot be met with the use of this material.
Precast concrete units show great promise in replacing glazed architectural terra-cotta at this
writing. Precast concrete units can, like fiberglass, replicate nuances of detail in a modular
fashion: they can also be cast hollow, use lightweight aggregate and be made to accommodate
metal anchoring when necessary. Concrete can be colored or tinted to match the original
material with excellent results. It is cost effective and once production is in process, precast
concrete call be produced quickly and easily.
Experience shows that it is advisable to use a clear masonry coating on the weather face of the
precast concrete units to guarantee the visual compatibility of the new unit, to prevent moisture
absorption, to obtain the proper reflectivity in imitation of the original glaze and to prevent
weathering of the unit itself. Precast concrete replacement units are presently enjoying great use
in replicating historic glazed architectural terra-cotta and show promise for future rehabilitation
programs.
Once the replacement material is selected (new glazed architectural terra-cotta. stone, precast
concrete, or fiberglass), it must be reanchored into the masonry system. Original metal
anchoring came in numerous designs, materials and coatings ranging from bituminous-coated
iron to bronze. While most of these anchors are no longer available, they may be easily
replicated in large quantities either in the original material when appropriate or out of more
durable and available metals such as stainless steel.
Since the masonry backfill is already in place in the historic building, the new replacement unit
with anchoring may simply be fitted into the existing backfill by boring a hole or slot for anchor
and bedding the anchor and the unit itself in mortar. When replacing historic glazed architectural
terra-cotta which originally employed metal anchoring, it is important to replace that anchoring
when replacing the unit. Serious problems may result if anchoring is omitted in restoration, when
it was used originally. It is erroneous to assume that mortar alone will be sufficient to hold these
replacement pieces in place.

Summary and References
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Today, many of this country's buildings are constructed of glazed architectural terra-cotta.
However, many of these are in a state of serious deterioration and decay. Glazed architectural
terra-cotta was, in many ways, the "wonder" material of the American building industry in the
late 19th century and during the first decades of the 20th century. New technology and methods
of rehabilitation now hold promise for the restoration and rehabilitation of these invaluable and
significant resources. Restoration/rehabilitation work on glazed architectural terra-cotta is
demanding and will not tolerate halfway measures. Today's preservation work should equal the
spirit, attention to detail, pride in workmanship and care which characterized the craftsmanship
associated with this widely used, historic masonry material.
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SECTION 040120.63
BRICK MASONRY REPAIR
(Reference Preservation Briefs & Match Existing)
PART 1 - GENERAL
1.1
A.

SUMMARY
Section includes repairing brick masonry, including replacing units.

A.

UNIT PRICES
Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices."

1.2

1.3
A.

1.4

DEFINITIONS
Rebuilding (Setting) Mortar: Mortar used to set and anchor masonry in a structure, distinct from
pointing mortar installed after masonry is set in place.

C.

ACTION SUBMITTALS
Product Data: For each type of product.
Shop Drawings:
1.
Include plans, elevations, sections, and locations of replacement masonry units on the
structure.
2.
Show provisions for expansion joints or other sealant joints.
Samples: For each exposed product and for each color and texture specified.

A.

INFORMATIONAL SUBMITTALS
Quality-control program.

A.
B.

1.5

1.6
A.

B.

C.

QUALITY ASSURANCE
Brick Masonry Repair Specialist Qualifications: Engage an experienced brick masonry repair
firm to perform work of this Section. Firm shall have completed work similar in material,
design, and extent to that indicated for this Project with a record of successful in-service
performance. Experience in only installing masonry is insufficient experience for masonry
repair work.
Quality-Control Program: Prepare a written quality-control program for this Project to
systematically demonstrate the ability of personnel to properly follow methods and use
materials and tools without damaging masonry. Include provisions for supervising performance
and preventing damage.
Mockups: Prepare mockups of brick masonry repair to demonstrate aesthetic effects and to set
quality standards for materials and execution and for fabrication and installation.
1.
Masonry Repair: Prepare sample areas for each type of masonry repair work performed.
If not otherwise indicated, size each mockup not smaller than two adjacent whole units or
approximately 48 inches (1200 mm) in least dimension. Construct sample areas in
locations in existing walls where directed by Architect unless otherwise indicated.
Demonstrate quality of materials, workmanship, and blending with existing work.
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PART 2 - PRODUCTS
2.1
MASONRY MATERIALS
A.
Face Brick: As required to complete brick masonry repair work.
1.
Brick Matching Existing: Units with colors, color variation within units, surface texture,
size, and shape that match existing brickwork.
a.
Physical Properties: According to ASTM C 67.
b.
For existing brickwork that exhibits a range of colors or color variation within
units, provide brick that proportionally matches that range and variation rather than
brick that matches an individual color within that range.
2.
Special Shapes:
a.
Provide molded, 100 percent solid shapes for applications where core holes or
"frogs" could be exposed to view or weather when in final position and where
shapes produced by sawing would result in sawed surfaces being exposed to view.
b.
Provide specially ground units, shaped to match patterns, for arches and where
indicated.
c.
Mechanical chopping or breaking brick, or bonding pieces of brick together by
adhesive, are unacceptable procedures for fabricating special shapes.
B.

2.2
A.

B.
C.
D.
E.

F.
G.
2.3
A.

2.4
A.

Building Brick: ASTM C 62, Grade SW where in contact with earth or Grade SW, MW, or NW
for concealed backup; and of same vertical dimension as face brick, for masonry work
concealed from view.
MORTAR MATERIALS
Portland Cement: ASTM C 150/C 150M, Type I or Type II, except Type III may be used for
cold-weather construction; white gray, or both required for color matching of mortar.
1.
Provide cement containing not more than 0.60 percent total alkali when tested according
to ASTM C 114.
Hydrated Lime: ASTM C 207, Type S.
Masonry Cement: ASTM C 91/C 91M.
Mortar Cement: ASTM C 1329/C 1329M.
Mortar Sand: ASTM C 144.
1.
Exposed Mortar: Match size, texture, and gradation of existing mortar sand as closely as
possible. Blend several sands if necessary to achieve suitable match.
2.
Colored Mortar: Natural sand or ground marble, granite, or other sound stone of color
necessary to produce required mortar color.
Mortar Pigments: ASTM C 979/C 979M, compounded for use in mortar mixes, and having a
record of satisfactory performance in masonry mortars.
Water: Potable.
MANUFACTURED REPAIR MATERIALS
Brick Patching Compound: Factory-mixed cementitious product that is custom manufactured
for patching brick masonry.
1.
Use formulation that is vapor and water permeable (equal to or more than the masonry
unit), exhibits low shrinkage, has lower modulus of elasticity than masonry units being
repaired, and develops high bond strength to all types of masonry.
2.
Formulate patching compound in colors and textures to match each masonry unit being
patched.
ACCESSORY MATERIALS
Setting Buttons and Shims: Resilient plastic, nonstaining to masonry, sized to suit joint
thicknesses and bed depths of masonry units, less the required depth of pointing materials
unless removed before pointing.
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B.

2.5
A.

B.

C.
D.

Other Products: Select materials and methods of use based on the following, subject to approval
of a mockup:
1.
Previous effectiveness in performing the work involved.
2.
Minimal possibility of damaging exposed surfaces.
3.
Consistency of each application.
4.
Uniformity of the resulting overall appearance.
5.
Do not use products or tools that could leave residue on surfaces.
MORTAR MIXES
Measurement and Mixing: Measure cementitious materials and sand in a dry condition by
volume or equivalent weight. Do not measure by shovel; use known measure. Mix materials in
a clean, mechanical batch mixer.
Colored Mortar: Produce mortar of color required by using specified ingredients. Do not alter
specified proportions without Architect's approval.
1.
Mortar Pigments: Where mortar pigments are indicated, do not add pigment exceeding 10
percent by weight of the cementitious or binder materials, except for carbon black which
is limited to 2 percent.
Do not use admixtures in mortar unless otherwise indicated.
Mixes: Mix mortar materials in the following proportions:
1.
Rebuilding (Setting) Mortar by Type: ASTM C 270, Proportion Specification, Type N
unless otherwise indicated; with cementitious material limited to portland cement and
lime, masonry cement, or mortar cement.
2.
Pigmented, Colored Mortar: Add mortar pigments to produce exposed, setting
(rebuilding) mortar of colors required.

PART 3 - EXECUTION
3.1
A.

3.2
A.

B.
C.
D.
E.

F.

PROTECTION
Remove all items in the way, preventing proper review, required for scope of work and to be
demolished; conduits, gutters, boxes, fans, door & windows, downspouts, brackets, clips, lights,
etc. all affecting work adjacent to masonry. Store any items indicated to be used or re-installed,
during masonry repair. Reinstall when repairs are complete.
1.
Provide temporary rain drainage during work to direct water away from building.
BRICK REMOVAL AND REPLACEMENT
Remove Bricks at locations indicated, soft, damaged, deteriorated, and or spalled. Carefully
remove entire units from joint to joint, without damaging surrounding masonry, in a manner that
permits replacement with full-size units.
Support and protect remaining masonry that surrounds removal area.
Maintain flashing, reinforcement, lintels, and adjoining construction in an undamaged
condition.
Notify Architect of unforeseen detrimental conditions including voids, cracks, bulges, and loose
units in existing masonry backup, rotted wood, rusted metal, and other deteriorated items.
Remove in an undamaged condition as many whole bricks as possible.
1.
Remove mortar, loose particles, and soil from brick by cleaning with hand chisels,
brushes, and water.
2.
Remove sealants by cutting close to brick with utility knife and cleaning with solvents.
Clean masonry surrounding removal areas by removing mortar, dust, and loose particles in
preparation for brick replacement.
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G.

H.

I.

3.3
A.

3.4
A.

Install replacement brick into bonding and coursing pattern of existing brick. If cutting is
required, use a motor-driven saw designed to cut masonry with clean, sharp, unchipped edges.
1.
Maintain joint width for replacement units to match existing joints.
2.
Use setting buttons or shims to set units accurately spaced with uniform joints.
Lay replacement brick with rebuilding (setting) mortar and with completely filled bed, head,
and collar joints. Butter ends with enough mortar to fill head joints and shove into place. Wet
both replacement and surrounding bricks that have ASTM C 67 initial rates of absorption
(suction) of more than 30 g/30 sq. in. per min. (30 g/194 sq. cm per min.) Use wetting methods
that ensure that units are nearly saturated but surface is dry when laid.
1.
Tool exposed mortar joints in repaired areas to match joints of surrounding existing
brickwork.
2.
Rake out mortar used for laying brick before mortar sets according to Section 040120.64
"Brick Masonry Repointing." Point at same time as repointing of surrounding area.
3.
When mortar is hard enough to support units, remove shims and other devices interfering
with pointing of joints.
Curing: Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive
hours, including weekends and holidays.
1.
Hairline cracking within the mortar or mortar separation at edge of a joint is
unacceptable. Completely remove such mortar and repoint.
MASONRY UNIT PATCHING
Patching Bricks:
1.
Remove loose material from masonry surface. Carefully remove additional material so
patch does not have feathered edges but has square or slightly undercut edges on area to
be patched and is at least 1/4 inch (6 mm) thick, but not less than recommended in
writing by patching compound manufacturer.
2.
Mask adjacent mortar joint or rake out for repointing if patch extends to edge of masonry
unit.
3.
Mix patching compound in individual batches to match each unit being patched.
Combine one or more colors of patching compound, as needed, to produce exact match.
4.
Rinse surface to be patched and leave damp, but without standing water.
5.
Brush-coat surfaces with slurry coat of patching compound according to manufacturer's
written instructions.
6.
Place patching compound in layers as recommended in writing by patching compound
manufacturer, but not less than 1/4 inch (6 mm) or more than 2 inches (50 mm) thick.
Roughen surface of each layer to provide a key for next layer.
7.
Trowel, scrape, or carve surface of patch to match texture and surrounding surface plane
or contour of masonry unit. Shape and finish surface before or after curing, as determined
by testing, to best match existing masonry unit.
8.
Keep each layer damp for 72 hours or until patching compound has set.
FINAL CLEANING
After mortar has fully hardened, thoroughly clean exposed masonry surfaces of excess mortar
and foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water, applied by
low pressure spray.
1.
Do not use metal scrapers or brushes.
2.
Do not use acidic or alkaline cleaners.
END OF SECTION 040120.63
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SECTION 040120.64
BRICK MASONRY REPOINTING
PART 1 - GENERAL
1.1
A.

SUMMARY
Section includes repointing joints with mortar.

A.

UNIT PRICES
Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices."

A.

PREINSTALLATION MEETINGS
Pre-installation Conference: Conduct conference at Project site.

A.
B.

ACTION SUBMITTALS
Product Data: For each type of product.
Samples: For each exposed product and for each color and texture specified.

A.

INFORMATIONAL SUBMITTALS
Quality-control program.

1.2

1.3

1.4

1.5

1.6
A.

B.

C.

QUALITY ASSURANCE
Brick Masonry Repointing Specialist Qualifications: Engage an experienced brick masonry
repointing firm to perform work of this Section. Firm shall have completed work similar in
material, design, and extent to that indicated for this Project with a record of successful inservice performance. Experience in only installing masonry is insufficient experience for
masonry repointing work.
Quality-Control Program: Prepare a written quality-control program for this Project to
systematically demonstrate the ability of personnel to properly follow methods and use
materials and tools without damaging masonry. Include provisions for supervising performance
and preventing damage.
Mockups: Prepare mockups of brick masonry repointing to demonstrate aesthetic effects and to
set quality standards for materials and execution.
1.
Repointing: Rake out joints in two separate areas, each approximately 36 inches (900
mm) high by 48 inches (1200 mm) wide, unless otherwise indicated, for each type of
repointing required, and repoint one of the areas.
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PART 2 - PRODUCTS
2.1
A.

B.
C.
D.
E.

F.
G.
2.2
A.

B.

C.
D.

MORTAR MATERIALS
Portland Cement: ASTM C 150/C 150M, Type I or Type II, except Type III may be used for
cold-weather construction; white gray, or both where required for color matching of
mortar.
1.
Provide cement containing not more than 0.60 percent total alkali when tested according
to ASTM C 114.
Hydrated Lime: ASTM C 207, Type S.
Masonry Cement: ASTM C 91/C 91M.
Mortar Cement: ASTM C 1329/C 1329M.
Mortar Sand: ASTM C 144.
1.
Match size, texture, and gradation of existing mortar sand as closely as possible.
Blend several sands if necessary to achieve suitable match.
2.
Color: Provide natural sand or ground marble, granite, or other sound stone of color
necessary to produce required mortar color.
Mortar Pigments: ASTM C 979/C 979M, compounded for use in mortar mixes, and having a
record of satisfactory performance in masonry mortars.
Water: Potable.
MORTAR MIXES
Measurement and Mixing: Measure cementitious materials and sand in a dry condition by
volume or equivalent weight. Do not measure by shovel; use known measure. Mix materials in
a clean, mechanical batch mixer.
1.
Mixing Pointing Mortar: Thoroughly mix cementitious materials and sand together
before adding any water. Then mix again, adding only enough water to produce a damp,
unworkable mix that retains its form when pressed into a ball. Maintain mortar in this
dampened condition for 15 to 30 minutes. Add remaining water in small portions until
mortar reaches desired consistency. Use mortar within one hour of final mixing; do not
retemper or use partially hardened material.
Colored Mortar: Produce mortar of color required by using specified ingredients. Do not alter
specified proportions without Architect's approval.
1.
Mortar Pigments: Where mortar pigments are indicated, do not add pigment exceeding 10
percent by weight of the cementitious or binder materials, except for carbon black which
is limited to 2 percent.
Do not use admixtures in mortar unless otherwise indicated.
Mixes: Mix mortar materials in the following proportions:
1.
Pointing Mortar by Type: ASTM C 270, Proportion Specification, Type N unless
otherwise indicated; with cementitious material limited to portland cement and lime
masonry cement or mortar cement. Add mortar pigments to produce mortar colors
required.]

PART 3 - EXECUTION
3.1
A.

PROTECTION
Remove all items in the way, preventing proper review, required for scope of work and to be
demolished; conduits, gutters, boxes, fans, door & windows, downspouts, brackets, clips, lights,
etc. all affecting work adjacent to masonry. Store any items indicated to be used or re-installed,
during masonry repair. Reinstall when repairs are complete.
1.
Provide temporary rain drainage during work to direct water away from building.
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3.2
A.

B.
C.

D.
E.

F.

REPOINTING MASONRY
Rake out and repoint joints to the following extent:
1.
All joints in areas indicated.
2.
Joints indicated as sealant-filled joints. Seal joints according to Section 079200 "Joint
Sealants."
3.
Joints at locations of the following defects:
a.
Holes and missing mortar.
b.
Cracks that can be penetrated 1/4 inch (6 mm) or more by a knife blade 0.027 inch
(0.7 mm) thick.
c.
Cracks 1/16 inch (1.6 mm) or more in width and of any depth.
d.
Hollow-sounding joints when tapped by metal object.
e.
Eroded surfaces 1/4 inch (6 mm) or more deep.
f.
Deterioration to point that mortar can be easily removed by hand, without tools.
g.
Joints filled with substances other than mortar.
Do not rake out and repoint joints where not required.
Rake out joints as follows, according to procedures demonstrated in approved mockup:
1.
Remove mortar from joints to depth of 2 times joint width, but not less than 3/4 inch (20
mm) or not less than that required to expose sound, unweathered mortar. Do not remove
unsound mortar more than 2 inches (50 mm) deep; consult Architect for direction.
2.
Remove mortar from masonry surfaces within raked-out joints to provide reveals with
square backs and to expose masonry for contact with pointing mortar. Brush, vacuum, or
flush joints to remove dirt and loose debris.
3.
Do not spall edges of masonry units or widen joints. Replace or patch damaged masonry
units as directed by Architect.
Notify Architect of unforeseen detrimental conditions including voids in mortar joints, cracks,
loose masonry units, rotted wood, rusted metal, and other deteriorated items.
Pointing with Mortar:
1.
Rinse joint surfaces with water to remove dust and mortar particles. Time rinsing
application so, at time of pointing, joint surfaces are damp but free of standing water. If
rinse water dries, dampen joint surfaces before pointing.
2.
Apply pointing mortar first to areas where existing mortar was removed to depths greater
than surrounding areas. Apply in layers not greater than 3/8 inch (9 mm) until a uniform
depth is formed. Fully compact each layer, and allow it to become thumbprint hard before
applying next layer.
3.
After deep areas have been filled to same depth as remaining joints, point joints by
placing mortar in layers not greater than 3/8 inch (9 mm). Fully compact each layer and
allow to become thumbprint hard before applying next layer. Where existing masonry
units have worn or rounded edges, slightly recess finished mortar surface below face of
masonry to avoid widened joint faces. Take care not to spread mortar beyond joint edges
onto exposed masonry surfaces or to featheredge the mortar.
4.
When mortar is thumbprint hard, tool joints to match original appearance of joints as
demonstrated in approved mockup. Remove excess mortar from edge of joint by
brushing.
5.
Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive
hours, including weekends and holidays.
6.
Hairline cracking within mortar or mortar separation at edge of a joint is unacceptable.
Completely remove such mortar and repoint.
Where repointing work precedes cleaning of existing masonry, allow mortar to harden at least
30 days before beginning cleaning work.
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3.3
A.

FINAL CLEANING
After mortar has fully hardened, thoroughly clean exposed masonry surfaces of excess mortar
and foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water, applied by
low pressure spray.
1.
Do not use metal scrapers or brushes.
2.
Do not use acidic or alkaline cleaners.
END OF SECTION 040120.64
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SECTION 04300
UNIT MASONRY SYSTEM
PART 1 GENERAL
1.01
A.
B.

SECTION INCLUDES
Concrete masonry or brick units.
Reinforcement, anchorage, and accessories.

1.02
A.
B.

SUBMITTALS
Submit under provisions of the General Requirements.
Product Data: Provide data for masonry and brick units and fabricated wire reinforcement.

1.03
A.

QUALIFICATIONS
Manufacturer: Company specializing in manufacturing the Products specified in this section with
minimum three years documented experience.

1.04
A.
B.

DELIVERY, STORAGE, AND HANDLING
Deliver, store, protect and handle products to site under provisions of the General Requirements.
Accept units on site. Inspect for damage.

1.05
A.

ENVIRONMENTAL REQUIREMENTS
Maintain materials and surrounding air temperature to minimum 40 degrees F prior to, during, and 48
hours after completion of masonry work.
Maintain materials and surrounding air temperature to maximum 90 degrees F prior to, during, and 48
hours after completion of masonry work.
Hot Cold Weather Requirements: IMIAC - Recommended Practices and Guide Specifications for Hot
or Cold Weather Masonry Construction.

B.
C.

PART 2 PRODUCTS
2.01
A.
B.
C.

2.02
A.

B.
C.

CONCRETE MASONRY UNITS
Non-Load Bearing Block Units (CMU): ASTM C90, Heavy weight, sand, light weight will not be
accepted. Type I - Moisture Controlled.
Size and Shape: Nominal modular size of 8 and 4 x 16 x 8 inches. Provide special units for 90 degree
corners.
Style and Color.
1.
Moisture controlled with coloring additive. Coloring to be determined by Architect.
2.
Provide as indicated on drawings:
REINFORCEMENT AND ANCHORAGE
Single Wythe Joint Reinforcement: Truss type; steel wire, hot dip galvanized to ASTM A641 after
fabrication, No. 9 side rods with No. 9 cross ties.
1.
Manufacturers:
a.
DUR-O-WALL
b.
TRU-MESH
c.
BET-R-WALL
Reinforcing Steel: ASTM A615, 40 or 60 ksi yield grade, deformed billet bars, uncoated finish.
Wall Ties: Formed steel wire, 3/16 inch thick, adjustable, hot dip galvanized to ASTM A123 steel
finish.
1.
Manufacturers:
a.
DUR-O-WALL
b.
TRU-MESH
c.
BET-R-WALL

2.03
A.

MORTAR AND GROUT
Mortar and Grout: As specified in Section 04100.

2.04
A.
B.

FLASHINGS
Plastic Flashings: Sheet polyvinyl chloride or polyethylene; 20 mil thick.
Lap Sealant: Butyl type as specified in Section 07900.
04300-1
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2.05
A.
B.
C.
D.
E.
F.
G.

ACCESSORIES
Preformed Control Joints: Rubber, Neoprene, Polyvinyl chloride material. Provide with corner and
tee accessories, heat or cement fused joints.
Joint Filler: Closed cell polyvinyl chloride, polyethylene, polyurethane or rubber; oversized 50
percent to joint width; self expanding.
Building Paper: No. 30 asphalt saturated felt.
Nailing Strips: Softwood, preservative treated for moisture resistance, dovetail shape, sized to
masonry joints.
Weeps: Preformed plastic cotton wick filled, or cotton rope.
Cavity Vents: Molded polyvinyl chloride grilles; insect resistant.
Cleaning Solution: Non-acidic, not harmful to masonry work or adjacent materials.

PART 3 EXECUTION
3.01
A.
B.
C.

EXAMINATION
Verify that field conditions are acceptable and are ready to receive work.
Verify items provided by other sections of work are properly sized and located.
Verify that built-in items are in proper location, and ready for roughing into masonry work.

3.02
A.
B.

PREPARATION
Direct and coordinate placement of metal anchors supplied to other sections.
Provide temporary bracing during installation of masonry work. Maintain in place until building
structure provides permanent bracing.

3.03
A.
B.

COURSING
Establish lines, levels, and coursing indicated. Protect from displacement.
Maintain masonry courses to uniform dimension. Form vertical and horizontal joints of uniform
thickness.
Concrete Masonry Units:
1.
Bond: Running unless otherwise indicated.
2.
Coursing: One unit and one mortar joint to equal 8 inches.
3.
Mortar Joints: Concave, unless noted otherwise.
Brick Units:
1.
Bond: Running, unless noted otherwise.
2.
Coursing: Three units and three mortar joints to equal 8 inches.
3.
Mortar Joints: Concave, unless noted otherwise.

C.

D.

3.04
A.
B.
C.
D.
E.
F.
G.
H.
I.
J.

PLACING AND BONDING
Lay solid masonry units in full bed of mortar, with full head joints, uniformly jointed with other work.
Lay hollow masonry units with face shell bedding on head and bed joints.
Buttering corners of joints or excessive furrowing of mortar joints are not permitted.
Remove excess mortar as work progresses.
Interlock intersections and external corners.
Do not shift or tap masonry units after mortar has achieved initial set. Where adjustment must be
made, remove mortar and replace.
Perform job site cutting of masonry units with proper tools to provide straight, clean, unchipped
edges. Prevent broken masonry unit corners or edges.
Cut mortar joints flush where wall tile is scheduled, resilient base is scheduled, cavity insulation
vapor barrier adhesive is applied, or bitumen dampproofing is applied.
Isolate masonry partitions from vertical structural framing members with a control joint.
Isolate top joint of masonry partitions from horizontal structural framing members and slabs or decks
with compressible joint filler.

3.05
A.

WEEPS
Install weeps in veneer at 32 inches oc horizontally above through-wall flashing, above shelf angles
and lintels, and at bottom of walls.

3.06
A.
B.

CAVITY WALL
Do not permit mortar to drop or accumulate into cavity air space or to plug weeps.
Build inner wythe ahead of outer wythe to receive cavity insulation and air/vapor barrier adhesive.
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3.07
A.
B.
C.
D.
E.
F.

3.08
A.
B.
C.
D.
3.09
A.
B.
C.
D.
E.
3.10
A.
B.
C.
D.
3.11
A.
B.
C.
D.

REINFORCEMENT AND ANCHORAGE
Install horizontal joint reinforcement 16 inches oc.
Place masonry joint reinforcement in first and second horizontal joints above and below openings.
Extend minimum 16 inches each side of opening.
Place joint reinforcement continuous in first and second joint below top of walls.
Lap joint reinforcement ends minimum 6 inches.
Support and secure reinforcing bars from displacement. Maintain position within 1/2 inch of
dimensioned position.
At masonry veneer, embed wall ties in masonry back-up to bond veneer at maximum 16 inches oc
vertically and 36 inches oc horizontally. Place at maximum 3 inches oc each way around perimeter of
openings, within 12 inches of openings.
MASONRY FLASHINGS
Extend flashings horizontally at foundation walls, above ledge or shelf angles and lintels, under
parapet caps, and at bottom of walls.
Turn flashing up minimum 8 inches and bed into mortar joint of masonry, seal to concrete, seal or
underlap at sheathing over framed back-up.
Lap end joints minimum 6 inches and seal watertight.
Turn flashing, fold, and seal at corners, bends, and interruptions.
GROUTED COMPONENTS
Reinforce bond beam as indicated or detailed.
Lap splices minimum 24 bar diameters.
Support and secure reinforcing bars from displacement. Maintain position within 1/2 inch of
dimensioned position.
Place and consolidate grout fill without displacing reinforcing.
At bearing locations, fill masonry cores with grout for a minimum 12 inches either side of opening.
CONTROL AND EXPANSION JOINTS
Do not continue horizontal joint reinforcement through control and expansion joints.
Install preformed control joint device in continuous lengths. Seal butt and corner joints in accordance
with manufacturer’s instructions.
Size control joint in accordance with Section 07900 for sealant performance.
Form expansion joint as detailed.
BUILT-IN WORK
As work progresses, install built-in metal door and glazed frames, fabricated metal frames, window
frames, wood nailing strips, fireplace accessories, anchor bolts, plates, and other items to be built-in
the work and furnished by other sections.
Install built-in items plumb and level.
Bed anchors of metal door and glazed frames in adjacent mortar joints. Fill frame voids solid with
grout. Fill adjacent masonry cores with grout minimum 12 inches from framed openings.
Do not build in organic materials subject to deterioration.

3.12
A.
B.
C.
D.
E.
F.
G.

TOLERANCES
Maximum Variation From Alignment of Columns: 1/4 inch.
Maximum Variation From Unit to Adjacent Unit: 1/32 inch.
Maximum Variation from Plane of Wall: 1/4 inch in 10 ft and 1/2 inch in 20 ft or more.
Maximum Variation from Plumb: 1/4 inch per story non-cumulative; 1/2 inch in two stories or more.
Maximum Variation from Level Coursing: 1/8 inch in 3 ft and 1/4 inch in 10 ft; 1/2 inch in 30 ft.
Maximum Variation of Joint Thickness: 1/8 inch in 3 ft.
Maximum Variation from Cross Sectional Thickness of Walls: 1/4 inch.

3.13
A.

CUTTING AND FITTING
Cut and fit for chases, pipes, conduit, sleeves, and grounds. Coordinate with other sections of work to
provide correct size, shape, and location.
Obtain approval prior to cutting or fitting masonry work not indicated or where appearance or strength
of masonry work may be impaired.

B.
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3.14
A.
B.
C.
D.

CLEANING
Remove excess mortar and mortar smears as work progresses.
Replace defective mortar. Match adjacent work.
Clean soiled surfaces with cleaning solution.
Use non-metallic tools in cleaning operations.

3.15
A.
B.

PROTECTION OF FINISHED WORK
Protect finished Work.
Without damaging completed work, provide protective boards at exposed external corners which may
be damaged by construction activities.
END OF SECTION 04300
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The Maintenance, Repair and Replacement of Historic Cast
Stone








An Imitative Building Material with Many Names
History of Use and Manufacture
Mechanisms and Modes of Deterioration
Maintenance of Cast Stone Installations
Methods of Repair
Replacement of Historic Cast Stone Installations
Appropriateness of GFRC as a Replacement Material

An Imitative Building Material with Many Names
The practice of using cheaper and more common materials on building exteriors in imitation of more
expensive natural materials is by no means a new one. In the eighteenth century, sand impregnated
paint was applied to wood to look like quarried stone. Stucco scored to simulate stone ashlar could fool
the eye as well. In the 19th century, cast iron was also often detailed to appear like stone. Another such
imitative building material was "cast stone" or, more precisely, precast concrete building units.
Cast stone was just one name given to various concrete mixtures that employed molded shapes,
decorative aggregates, and masonry pigments to simulate natural stone. The basic mixtures included
water, sand, coarse aggregate, and cementing agents. Natural cements, portland cements, oxychloride
cements, and sodium silicate based cements were all used as binding agents. The differences in the
resulting products reflected the different stone aggregates, binding agents, methods of manufacture and
curing, and systems of surface finishing that were used to produce them. Versatile in representing both
intricately carved ornament and plain blocks of wall ashlar, cast stone could be tooled with a variety of
finishes.
During a century and a half of use in the United States, cast stone has been given various names. While
the term "artificial stone" was commonly used in the 19th century, "concrete stone," "cast stone," and
"cut cast stone" replaced it in the early 20th century. In addition, Coignet Stone, Frear Stone, and
Ransome Stone were all names of proprietary systems for pre-cast concrete building units, which
experienced periods of popularity in different areas of the United States in the 19th century. These
systems may be contrasted with "Artistic Concrete," decorative molded concrete construction, both
precast and cast-in-place, which made little effort to simulate natural stone.
Having gained popularity in the United States in the 1860s, cast stone had become widely accepted as
an economical substitute for natural stone by the early decades of the 20th century. Now, it is
considered an important historic material in its own right with unique deterioration problems that require
traditional, as well as innovative solutions. This Preservation Brief discusses in detail the maintenance
and repair of historic cast stone-precast concrete building units that simulate natural stone. It also
covers the conditions that warrant replacement of historic cast stone with appropriate contemporary
concrete products and provides guidance on their replication. Many of the issues and techniques
discussed here are relevant to the repair and replacement of other precast concrete products, as well.

History of Use and Manufacture
Early Patented Systems
While some use of cast stone may be dated to the Middle Ages, more recent efforts to replicate stone
with cementitious materials began in England and France at the end of the 18th century. Coade Stone,
one of the best known of the early English manufactures, was used for architectural ornament and trim,
and saw limited use for interior decoration in the United States as early as 1800. Significant advances in
the artificial stone industry in the United States were tied to the production of natural cement or
hydraulic lime, which began about 1820.
A large number of patented American, English, and French systems were marketed immediately after
the Civil War. One of the earliest American patents for cast stone was awarded to George A. Frear of
Chicago in 1868. Frear Stone was a mixture of natural cement and sand, to which a solution of shellac
was added to provide initial curing strength. Frear's system was widely licensed around the country, and
the resultant variation in materials and manufacturing methods apparently resulted in some significant
failures.

Another product which utilized natural cement as its cementing agent was Beton Coignet (literally,
"Coignet concrete," also known as "Coignet Stone"). Francois Coignet was a pioneer of concrete
construction in France. He received United States patents in 1869 and 1870 for his system of pre-cast
concrete construction, which consisted of portland cement, hydraulic lime, and sand. In the United
States the formula was modified to a mix of sand with Rosendale Cement ( a high quality natural
cement manufactured in Rosendale, Ulster County, New York). In 1870 Coignet's U.S. patent rights were
sold to an American, John C. Goodrich, Jr., who formed the New York and Long Island Coignet Stone
Company. This company fabricated the cast stone for one of the earliest extant cast stone structures in
the United States, the Cleft Ridge Span in Prospect Park, Brooklyn, New York.
Some proprietary systems substituted other cements for the portland cement or hydraulic lime. The
British patent process of Frederick Ransome utilized a mixture of sand and sodium silicate, combined
with calcium chloride, to form blocks of calcium silicate. The sodium chloride by-product was intended to
be removed with water washes during the curing process. The Sorel cement process, developed in 1853
and later applied to the manufacture of grindstones, tiles, and cast stone for buildings, combined zinc
oxide with zinc chloride, or magnesium oxide and magnesium chloride, to form a hydrated oxychloride
cement mixture that bound together sand or crushed stone. The Union Stone Company in Boston
manufactured cast stone using the Sorel process. Ultimately, however, alternate cementing systems
were abandoned in favor of portland cement, which proved to be more dependable and less expensive.

Late 19th and 20th Century Development
The use of cast stone grew rapidly with the extraordinary development of the portland cement and
concrete industries at the end of the 19th century. In the early decades of the 20th century, cast stone
became widely accepted as an economical substitute for natural stone. It was sometimes used as the
only exterior facing material for a building, but was more often used as trim on a rock-faced natural
stone or brick wall.
In most early 20th century installations, cast stone was used for exterior window and door surrounds or
lintels, copings, parapets and balustrades, banding courses, cornices and friezes, and sculptural
ornament. On occasion, decorative interiors were also finished with cast stone, although elaborate
interior cornices and ornaments were more frequently fabricated of plaster.

Manufacture
Manufacturers of cast stone used graded mixes of crushed marble, limestone, granite, and smelting slag
to produce a variety of stone effects. A light cement matrix with an aggregate of crushed marble could
replicate limestone, while a mix of marble and small amounts of smelting slag would give the effect of
white granite. Some manufacturers added masonry pigments and varied colors on the faces of the stone
to give a somewhat stylized effect of variegated sandstone. Each manufacturer prepared a variety of
stock mixes as well. Not surprisingly, aggregates varied in different localities. In New York State, for
example, crushed Gouverneur and Tuckahoe marbles were popular facing aggregates; in other areas
crushed feldspar or granite and even silica sand were commonly used.
The two basic cast stone production systems were "dry tamp" and "wet cast." The dry tamp process
employed a stiff, low slump concrete mix that was pressed and compacted into the molds. The
decorative aggregate mix was frequently distributed only on the exterior facing of the cast units
(typically 3/4" to 1 Ω" thick,) while the cores of the units were common concrete. Because of the stiff
mix, dry tamp units required a relatively short period of time in the molds, which could then be used
several times a day. After removal from the molds, the dry tamp units were often cured in steam rooms
to assure proper hydration of the cement. The wet cast process, on the other hand, used a much more
plastic concrete mix that could be poured and vibrated into the molds. This system used significantly
more water in the mix, assuring proper hydration of the cement mix without elaborate curing, but
requiring that the units be left in the molds for at least a day. Because of this method of fabrication, wet
cast products necessarily distributed their decorative aggregate mix through the entire unit, rather than
simply an outer facing.
Concrete was cast in molds of wood, plaster, sand and, early in the 20th century, even hide glue or
gelatin, depending upon the production method, the intricacy of the piece to be cast, and the number of
units to be manufactured. Metal molds were sometimes used for stock ornamental items, less frequently
for custom architectural work. When the units were adequately hard, finish surfaces were worked to
expose the decorative stone aggregate. When removed from the mold, wet cast units exhibit a surface
film of cement paste, which must be removed to expose the aggregate. Partially cured units could be
sprayed with water, rubbed with natural bristle brushes, etched with acid, or sandblasted to remove the
cement layer. The surface of dry tamp products required less finishing.

High quality cast stone was frequently "cut" or tooled with pneumatic chisels and hammers similar to
those used to cut natural stone. In some cases, rows of small masonry blades were used to create
shallow parallel grooves similar to lineal chisel marks. The results were often strikingly similar in
appearance to natural stone. Machine and hand tooling was expensive, however, and simple molded cut
cast stone was sometimes only slightly less costly than similar work in limestone. Significant savings
could be achieved over the cost of natural stone when repetitive units of ornate carved trim were
required.
Finally, cast stone is sometimes today used to replace natural stone when the original historic stone is
no longer available, or the greater strength of reinforced concrete is desired. Reinforced cast stone
columns, for instance, are frequently used to replace natural stone columns in seismic retrofits of
historic structures. Fine-grained stones, such as sandstones, may be very successfully replicated with
cast stone. Coarse-grained granites and marbles with pronounced patterns or banding are, for obvious
reasons, not so successfully matched with cast stone. The replacement of natural stone with cast stone
requires careful attention to selection of fine aggregates and the pigmentation of the cementing matrix.
Coarse aggregate, which is generally used in cast stone to control shrinkage and assure adequate
compressive strength, can present an aesthetic problem if it is visible at the surface of cast stone
elements which simulate sandstone. Careful control of aggregate sizes in the mix formulation can reduce
this problem.

Mechanisms and Modes of Deterioration
The best historic cast stone can rival natural stone in longevity. Many quality cast stone installations
from the first decades of the twentieth century are still in excellent condition, and require little repair.
Like any other building material, however, cast stone is subject to deterioration, which may occur in
several ways:







Separation of the facing and core layers
Deterioration of the aggregate
Deterioration or erosion of the cementing matrix
Deterioration of the iron or steel reinforcement
Deterioration of cramps and anchors used in its installation.

Separation of the Facing and Core Layers
Separation of the facing and core layers of dry tamp units is not uncommon, and often reflects
fabrication defects such as poor compaction, lengthy fabrication time, or improper curing. Where
separation of facing and core layers is suspected, cast stone units may be "sounded" to establish the
extent of delamination.

Deterioration of the Aggregate
Cast stone failure caused by deterioration of the aggregate is uncommon. Granites, marbles, and silica
sand are generally durable, although limestone and marble aggregate are subject to the same
dissolution problems that affect quarried units of these stones. In rare instances, a reaction between the
alkalis in the cement matrix and the stone aggregate may also cause deterioration.

Deterioration or Erosion of the Cementing Matrix
While it is relatively uncommon in twentieth century cast stone, serious deterioration of the cementing
matrix can cause extensive damage to cast stone units. A properly prepared cementing mix will be
durable in most exterior applications, and any flaking of exterior surfaces signals problems in the
cementing mix and in the method of manufacture. The use of poor quality or improperly stored cement,
impure water, or set accelerators can cause cement problems to occur years after a structure is
completed. Improper mixing and compaction can also result in a porous concrete that is susceptible to
frost damage and scaling. Severe cement matrix problems may be impossible to repair properly and
often necessitate replacement of the deteriorating cast stone units.
More common and less serious than flaking or scaling caused by deterioration of the cementing matrix is
the erosion of the surface of the matrix. This usually occurs on surfaces of projecting features exposed
to water runoff, such as sills, water tables, and window hoods. In these areas, the matrix may erode,
leaving small grains of aggregate projecting from the surface. The resultant rough surface is not at all
the intended original appearance. In some historic cast stone installations, the thin layer of cement and
fine sand at the surface of the cast stone units was not originally tooled from the molded surface, but
was finished with patterns of masonry pigments in a stylized imitation of highly figured sandstones or

limestones. Erosion of the pigmented surface layer on this type of cast stone results in an even more
dramatic change in appearance.

Deterioration of the Iron or Steel Reinforcement
During their original manufacture, unusually long and thin cast stone units, such as window sills or
balustrade railings, and units requiring structural capacity, such as lintels, were generally reinforced with
mild steel reinforcing bars. Large pieces sometimes had cable loops or hooks cast into them to facilitate
handling and attachment. On occasion, this reinforcement and wire may be too close (less than 2") to
the surface of the piece and rusting will cause spalling of the surface. This frequently happens to sills,
copings, and water tables where repeated heavy wetting leads to loss of alkalinity in the concrete,
allowing the reinforcement to rust. If damage from the deteriorating reinforcement is extensive, as for
instance, the splitting of a baluster from the rusting of a central reinforcing rod, the cast stone unit may
require replacement.

Deterioration of Cramps and Anchors
Even when reinforcement has not been added to individual cast stone units, mild steel cramps may have
been used to anchor a cast stone veneer to backup masonry. Where spalls have occurred primarily at
the tops of ashlar or frieze units, this is generally the cause.

Maintenance of Cast Stone Installations
Cleaning
Cast stone installations with marble or limestone aggregates may sometimes be cleaned with the same
alkaline pre-wash/acid afterwash chemical cleaning systems used to clean limestone and other
calcareous natural stones. If no marble or limestone aggregates are present, acidic cleaners, such as
those used for natural granites and sandstones, may be used.
In either case, dark particulate staining in protected areas may be persistent, however, and require
experimentation with other cleaning methods. Some micro-abrasive cleaning techniques used under
very controlled circumstances by skilled cleaning personnel can be appropriate for removing tenacious
soiling. Ordinary sand blasting or wet grit blasting can seriously damage the surface of the cast stone
and should not be used.

Repointing
Early cast stone installations may have been constructed with natural cement mortars, but in late
nineteenth century and twentieth century installations, cast stone units were generally bedded and
pointed with mortars composed of portland cement, lime, and sand. When repointing or replacement of
the historic mortar is required, a Type N mortar (about one part cement, and one part lime to six parts
of sand) is generally appropriate. When repointing any historic masonry, it is important to match both
the character and color of the sand and color of the cement matrix in the historic mortar. Cement matrix
color can often be adjusted by using combinations of white, "light," and gray portland cement in the
mortar.
Joints in historic cast stone installations can be quite thin and the dense mortar thus difficult to remove.
Unnecessary repointing can cause significant damage to historic cast stone. Cracked and open joints will
most often be found on exposed features such as balustrades and copings and, of course, require
repointing. When a hard and tenacious mortar was used in the original installation or a later repointing,
the removal of the mortar can easily chip the edges of the cast stone units.
While the careless use of "grinders" to remove mortar has damaged countless historic masonry
buildings, a skilled mason may sometimes use a hand held grinder fitted with a thin diamond blade to
score the center of a joint, and then remove the rest of the mortar with a hand chisel. If this method is
not done carefully, however, wandering of the blade can widen or alter joints and cause significant
damage to the cast stone. Care must be taken to prevent damage from over cutting of vertical joints by
stopping blades well short of adjacent units. The use of small pneumatic chisels, such as those used to
tool stone, can also work well for mortar removal, but even this method can cause chipping to the edges
of cast stone units if it is not done carefully.

Methods of Repair
Much historic cast stone is unnecessarily replaced when it could easily be repaired in situ, or left
untreated. This is especially true of areas that exhibit isolated spalls from rusting reinforcement bars or
anchorage, or installations where erosion of the matrix has left a rough surface of exposed aggregate.
The weathering of cast stone, while different from that of natural stone, produces a patina of age, and
does not warrant large-scale replacement, unless severe cement matrix problems or rusting
reinforcement bars have caused extensive scaling or spalling. Severe rusting of reinforcement bars on
small decorative features, such as balusters, may signal carbonation (loss of alkalinity) of the matrix.
Where carbonation of the matrix has occurred, untreated reinforcement will continue to rust.
Replacement may be an acceptable approach for exposed and severely deteriorated features, such as
hand railings, roof balustrades, or wall copings, where disassembly is unlikely to damage adjacent
construction. Conversely, small areas of damage should generally be repaired with mortar "composites,"
or left alone.

Re-securing Separated Surface Facing
Where the decorative facing of dry tamped cast stone has separated from core layers, injected grouts
may be used to re-secure the facing. Re-attachment of a separated facing layer may be time
consuming, and should be undertaken by a conservator, rather than a mason. This technique may be
the best, most economical, approach for repair of figurative sculpture or unique elements that are not
repeated elsewhere on a building. Theoretically, cementitious grouts are most appropriate for reattaching separated facings, but hairline fissures may require the use of resin adhesives. Low-viscosity
epoxies have been used for this purpose, and may be applied through small injection ports. Cracks that
would allow adhesive to leak must be repaired prior to injection, of course. Holes made for adhesive
injection will require patching after re-attachment is complete.

Repairing Reinforcement Spalls and Mechanical Damage
Drilled holes, mechanically damaged corners, and occasional spalls from rusting reinforcement bars and
anchorage are repairable conditions that do not warrant the replacement of cast stone. Small "composite
" repairs to damaged masonry units can be made with mortar formulated to visually match the original
material, and may be successfully undertaken by a competent and sensitive mason. If deterioration
appears widespread, however, or if large surface areas are spalling or cracking and replacement appears
necessary, the owner may wish to consult a preservation architect or consultant to determine the cause
of deterioration and to specify necessary repairs or replacement, as appropriate.
The methods of composite repair used for stone masonry are also generally applicable for the repair of
historic cast stone. For repairs to damaged cast stone to be successful, however, both the cement
matrix color and the aggregate size and coloration must match that of the historic unit. Crushed stone
and slag (such as "Black Beauty" abrasive grit), which are similar to many common traditional
aggregates, are widely available, although some additional crushing and/or sieving may be necessary to
obtain aggregate of an appropriate size. Remember that half or more of a weathered surface is exposed
aggregate, so careful aggregate selection and size grading is extremely important for patching. Even
differences in aggregate angularity (rounded pebbles vs. crushed stone) will be noticeable in the final
repair. If more than one aggregate was used in the cast stone, the ratio of the selected aggregates in
the mix is, of course, equally important. Variation in coloring of the cement matrix may be achieved
through the use of either white, "light, " or gray portland cement. If additional tinting is required, only
inorganic alkali-resistant masonry pigments should be used. Because most historic cast stone was
manufactured primarily from portland cement and aggregate (with a less than 15% lime/cement ratio),
it is not necessary to add large amounts of hydrated lime to cast stone composite repair mixtures. Small
amounts of lime may be added for plasticity of the working mix.
To repair a spall caused by deterioration of a ferrous reinforcement bar or anchorage, it is necessary to
remove all cracked concrete adjacent to the spall; grind and brush the reinforcement to remove all rust
and scale; and paint the metal with a rust-inhibiting primer prior to applying the cast stone composite. If
the reinforcement bar is much too close to the surface of the stone, it may be advisable to cut out the
deteriorating section of reinforcement after consultation with a structural engineer. If deteriorating
cramps are removed, it may be necessary to install new stainless steel anchorage.
Where spalls have a feather edge, it will be necessary to cut back the repair area to a uniform depth
(1/2" or more). As with natural stone composite repairs, a bonding agent may assist adhesion of the
repair material to the original concrete. For unusually large or deep patches, mechanical anchoring of
the repair with small nylon or stainless steel rods may be required. If the adjacent cast stone is tooled or

weathered, it will be necessary to scribe or brush the repaired area to give it a matching surface texture.
Adding enough coarse aggregate to match adjacent original material will sometimes interfere with
adhesion of the composite, and it may be necessary to press additional aggregate into the applied patch
prior to finishing. If this is not skillfully done, however, the surface of the patch may take on a mosaic
appearance. For this reason, it is advisable to undertake test composite repairs in an unobtrusive
location first.

Surface Refinishing
While re-tooling of deteriorated natural stone may sometimes be appropriate, restoring the original
appearance of cast stone where surface erosion has occurred is difficult or impossible.
Tooling or grinding of the surface of the cast stone may expose coarse aggregate beneath the surface
and will not, in any case, restore original patterned pigmentation that has weathered away. Silicate
paints or masonry stains may be applied in patterns to replicate the original appearance, but may not be
durable or completely successful aesthetically. Where matrix has eroded, it is advisable to accept the
weathered appearance of the cast stone, unless extensive replacement is mandated by other factors.
Because cast stone depends on exposed aggregate to achieve its aesthetic effect, the use of an applied
cementitious surface coating dramatically alters the visual effect of the material and is inappropriate as
a cast stone repair technique. A cementitious surface coating can also trap moisture in the cast units
and cause surface spalling.

Replacement of Historic Cast Stone Installations
Individual cast stone units, which are subject to repeated wetting (such as copings, railings and
balusters) and exhibit severe failure due to spalling or reinforcement deterioration, may require
replacement with new cast stone and can replicate deteriorated units in existing buildings.
Fortunately, a number of companies custom manufacture precast concrete units. The variables involved
in manufacture are considerable, and it is wise to use a firm with experience in ornamental and custom
work rather than a precast concrete firm which manufactures stock structural items, concrete pipe, or
the like. Several trade organizations, including the Cast Stone Institute, the National Precast Concrete
Association, and the Architectural Precast Association, have developed recommendations and/or guide
specifications for the manufacture of cast stone and precast concrete. These specifications set standards
for characteristics such as compressive strength and water absorptivity, and discuss additives such as
air entraining agents and water reducing agents, which influence the longevity of new cast stone. Trade
references and guide specifications should be consulted before contracting for replacement of historic
cast stone.
Fabrication defects in new cast stone. While the cement matrix coloration and aggregate considerations
previously mentioned require the most careful attention, project staff should also look for defects which
are common to cast stone fabrication:
Air bubbles. Small pits on the surface of the stone may form if the unit is not given adequate vibration
to release trapped air during pouring. Bubbles can also be a problem when end casting long items such
as columns or railings, where it is difficult to vibrate bubbles away from the finish surface of the unit.
Surface cracking or checking. Overly wet mixes and insufficient moisture during curing can result in
surface cracking of large castings, such as columns. Such cracking dramatically reduces the durability of
new cast stone. Small reinforced elements, such as balusters, also frequently crack at thin "necks" in the
castings.
Aggregate segregation. Cast stone formulations generally include a range of coarse aggregates
(crushed stone) and fine aggregates (sand). When units are vibrated to assure compaction of the mix
and liberate trapped air bubbles, coarse aggregates may begin to settle and separate from the paste of
cement and sand. Aggregate segregation results in a visible concentration of coarse aggregate at one
end of the casting. Segregation is more problematic when end casting long pieces such as columns.
Surface rippling or irregularity. Production molds for fabrication are often made of rubber mold
facings encased in larger "mother molds" of plaster and wood. Vibration can loosen the rubber facing
from the outer mold and result in rippling or irregularities on the surface of the finished casting. Even
when rippling is not noticeable, irregularity caused by mold movement can make it difficult to line up
surfaces of adjacent units when assembling cast stone installations.

Mold lines. Freestanding elements, such as columns, must be cast in two-part molds, which are
separated to release the completed cast piece. If the mold parts do not join tightly, some leakage of
cement paste will occur at the mold joint, resulting in a projecting line on the surface of the casting. This
is generally tooled off before the casting completely cures. A mold line will be visible on the completed
piece if the projecting material is not completely removed, or if the tooling at the mold line does not
match the adjacent surface of the casting. Tooling at mold lines may also expose contrasting coarse
aggregate beneath the surface of the casting.

Other Considerations for Replacement of Cast Stone
Several other considerations are worth noting when it is necessary to replace historic cast stone
elements with matching new cast stone.
Reinforcement. The alkalinity of new concrete generally provides adequate protection to steel
reinforcement. In exposed areas where deterioration due to rusting of reinforcement has previously
been a problem, however, the use of stainless steel reinforcement is recommended.
Surface finishing. Post-fabrication surface tooling of new cast stone is not currently common.
Sandblasting is typically used to remove the surface film of cement and expose the aggregate. For
replacement units replicating historic cast stone pieces in highly visible locations, it is sometimes
possible to make a mold of a sound or repaired existing piece to incorporate the original tooling in the
casting process. If the historic unit is too deteriorated to use as a pattern, a plaster model may be made
to replicate the damaged piece. This is tooled to replicate the desired surface treatment or appearance,
and a production mold is then made from the plaster model.
Moist curing. Surface crystallization of soluble salts (efflorescence) during curing may lighten the
surface of some precast units, especially those simulating darker stone. Some manufacturers use a
series of wet/dry curing cycles or washing with acetic acid to remove soluble salts that might otherwise
discolor finished surfaces. For most wet cast products, simple moist curing under a plastic cover is
sufficient.

Appropriateness of Glass Fiber Reinforced Concrete as a
Replacement Material
Light-Weight Alternative
GFRC is sometimes used to replicate deteriorated elements of cast or fine grained natural stone.
Because the GFRC element is a rigid, but relatively thin shell, it must be supported and attached with an
interior framework of steel.
The attachment hardware inside this GFRC cartouche (left) will not be visible when the unit is installed
(armature visible at right). Photos: Towne House Restorations, Inc
Glass fiber reinforced concrete (GFRC) is more and more frequently encountered in building restoration
and is used to replicate deteriorated stone and cast stone, and even architectural terra cotta. This is a
relatively new material that uses short chopped strands of glass fiber to reinforce a matrix of sand and
cement. GFRC has become a popular low cost alternative to traditional precast concrete or stone
masonry for some applications. Fabricators use a spray gun to spray the mortar-like mix into a mold of
the shape desired. The resulting concrete unit, typically only æ" thick, is quite rigid, but requires a metal
frame or armature to secure it to the building substrate. The metal frame is joined to the GFRC unit with
small "bonding pads" of GFRC. GFRC has a dramatic advantage over traditional precast concrete where
the weight of the installation is a concern, such as with cornices or window hoods. Many cast stone
mixes can successfully be replicated with GFRC. Where it is used to simulate natural stone, GFRC, like
cast stone, is most appropriate for simulation of fine-grained sandstones or limestones.

Not for Use in Load Bearing Applications
Because the GFRC system is in effect a "skin," GFRC cannot be used for load bearing applications
without provision of additional support. This makes it unsuitable for some tasks such as replacement of
individual ashlar units. It is also not appropriate for small freestanding elements such as balusters, or for
most columns, unless they are engaged to surrounding masonry or can be vertically seamed, which may
significantly alter the historic appearance. GFRC units must also allow for expansion and contraction,
and are generally separated by sealant joints, not by mortar. A sealant joint may be unacceptable for

some historic applications; however, substitution of GFRC for cast stone may be appropriate when an
entire assembly, such as a cornice, roof dormer, or window hood, requires replacement. Great care must
be taken when detailing a GFRC replacement for existing cast stone.

Deterioration of GFRC
Because it is a relatively new material, the long term durability of GFRC is still untested. When GFRC
was first introduced, some installations experienced deterioration caused by alkaline sensitivity of the
glass fiber reinforcement. Alkali resistant glass is now used for GFRC manufacture. Even when the GFRC
skin is well manufactured, however, the steel armature and bonding pad system used to mount the
material is vulnerable to damage from leakage at sealant joints or small cracks in wash surfaces. The
use of galvanized or stainless steel armatures, and stainless steel fasteners and bonding pad anchors is
advisable.

Summary and References
Cast stone-a mixture of water, sand, coarse aggregate, and cementing agents—has proven over time to
be an attractive and durable building material, when properly manufactured. It gained popularity in the
1860s and, by the early decades of the 20th century, became widely accepted as an economical
substitute for natural stone. Unfortunately, much historic cast stone is unnecessarily replaced when it
could easily be repaired and preserved in situ, or left untreated. Appropriate repair of damaged units can
extend the life of any cast stone installation. Because of the necessity of matching both matrix color and
aggregate size and ratio, conservation projects which involve repair or replication of cast stone should
allow adequate lead time for the assembly of materials and the preparation of test samples.
Understanding which conditions require repair, which warrant replacement, and which should be
accepted as normal weathering is key to selecting the most appropriate approach to the protection and
care of historic cast stone.

SECTION 047200
CAST STONE MASONRY
PART 1 - GENERAL
1.1
A.

1.2
A.
B.
C.

1.3
A.
B.

1.4
A.

SUMMARY
Section Includes:
1.
Cast-stone trim.
ACTION SUBMITTALS
Product Data: For each type of product.
1.
For cast-stone units, include dimensions and finishes.
Shop Drawings: Show fabrication and installation details for cast-stone units. Include
dimensions, details of reinforcement and anchorages if any, and indication of finished faces.
Samples:
1.
For each color and texture of cast stone required.
2.
For colored mortar.
INFORMATIONAL SUBMITTALS
Qualification Data: For manufacturer.
Material Test Reports: For each mix required to produce cast stone, based on testing according
to ASTM C 1364.
QUALITY ASSURANCE
Manufacturer Qualifications: A qualified manufacturer of cast-stone units similar to those
indicated for this Project, that has sufficient production capacity to manufacture required units,
and is a plant certified by the Cast Stone Institute the Architectural Precast Association or
the Precast/Prestressed Concrete Institute for Group A.

PART 2 - PRODUCTS
2.1
A.

B.

C.

CAST-STONE UNITS
Cast-Stone Units: Comply with ASTM C 1364.
1.
Units shall be manufactured using the vibrant dry tamp or wet-cast method to best
match existing.
2.
Units shall be resistant to freezing and thawing as determined by laboratory testing
according to ASTM C 666/C 666M, Procedure A, as modified by ASTM C 1364.
Fabricate units with sharp arris and accurately reproduced details, with indicated texture on all
exposed surfaces unless otherwise indicated.
1.
Slope exposed horizontal surfaces 1:12 to drain unless otherwise indicated.
2.
Provide raised fillets at backs of sills and at ends indicated to be built into jambs.
3.
Provide drips on projecting elements unless otherwise indicated.
Cure Units as Follows:
1.
Cure units in enclosed, moist curing room at 95 to 100 percent relative humidity and
temperature of 100 deg F (38 deg C) for 12 hours or 70 deg F (21 deg C) for 16 hours.
2.
Keep units damp and continue curing to comply with one of the following:
a.
No fewer than five days at mean daily temperature of 70 deg F (21 deg C) or
above.
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D.
E.
2.2
A.
B.
C.

2.3
A.

B.

2.4
A.

Acid etch units after curing to remove cement film from surfaces to be exposed to view.
Colors and Textures: Match existing units.
ACCESSORIES
Anchors: Type and size indicated, fabricated from steel complying with ASTM A 36/A 36M
and hot-dip galvanized to comply with ASTM A 123/A 123M.
Dowels: 1/2-inch- (12-mm-) diameter round bars, fabricated from steel complying with
ASTM A 36/A 36M and hot-dip galvanized to comply with ASTM A 123/A 123M.
Proprietary Acidic Cleaner: Manufacturer's standard-strength cleaner designed for removing
mortar/grout stains, efflorescence, and other new construction stains from new masonry without
discoloring or damaging masonry surfaces. Use product expressly approved for intended use by
cast-stone manufacturer and expressly approved by cleaner manufacturer for use on cast stone
and adjacent masonry materials.
MORTAR
Comply with requirements in Section 042000 "Unit Masonry" for mortar mixes.
1.
For setting mortar, use Type N.
2.
For pointing mortar, use Type N.
Pigmented Mortar: Use colored cement product or select and proportion pigments with other
ingredients to produce color required. Do not add pigments to colored cement products.
SOURCE QUALITY CONTROL
Engage a qualified independent testing agency to sample and test cast-stone units according to
ASTM C 1364.
1.
Include one test for resistance to freezing and thawing.

PART 3 - EXECUTION
3.1
SETTING CAST STONE IN MORTAR
A.
Install cast-stone units to comply with requirements in Section 042000 "Unit Masonry."
B.
Set units in full bed of mortar with full head joints unless otherwise indicated.
1.
Fill dowel holes and anchor slots with mortar.
2.
Fill collar joints solid as units are set.
3.
Build concealed flashing into mortar joints as units are set.
4.
Keep head joints in copings and between other units with exposed horizontal surfaces
open to receive sealant.
5.
Keep joints at shelf angles open to receive sealant.
C.
Rake out joints for pointing with mortar to depths of not less than 3/4 inch (19 mm). Rake joints
to uniform depths with square bottoms and clean sides. Scrub faces of units to remove excess
mortar as joints are raked.
D.
Point mortar joints by placing and compacting mortar in layers not greater than 3/8 inch (10
mm). Compact each layer thoroughly and allow it to become thumbprint hard before applying
next layer.
E.
Tool exposed joints slightly concave when thumbprint hard. Use a smooth plastic jointer larger
than joint thickness. Match Existing
F.
Where indicated, Rake out joints for pointing with sealant to depths of not less than 3/4 inch
(19 mm). Scrub faces of units to remove excess mortar as joints are raked.
G.
Provide sealant joints at head joints of copings and other horizontal surfaces; at expansion,
control, and pressure-relieving joints; and at locations indicated.
1.
Keep joints free of mortar and other rigid materials.
2.
Prepare and apply sealant of type and at locations indicated to comply with applicable
requirements in Section 079200 "Joint Sealants."
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3.2
A.

B.

C.

D.

3.3
A.
B.
C.
D.

3.4
A.
B.
C.

D.

SETTING ANCHORED CAST STONE WITH SEALANT-FILLED JOINTS
Set cast stone as indicated on Drawings. Set units accurately in locations indicated, with edges
and faces aligned according to established relationships and indicated tolerances.
1.
Install anchors, supports, fasteners, and other attachments indicated or necessary to
secure units in place.
2.
Shim and adjust anchors, supports, and accessories to set cast stone in locations indicated
with uniform joints.
Fill anchor holes with sealant.
1.
Where dowel holes occur at pressure-relieving joints, provide compressible material at
ends of dowels.
Set cast stone supported on clip or continuous angles on resilient setting shims. Use material of
thickness required to maintain uniform joint widths. Hold shims back from face of cast stone a
distance at least equal to width of joint.
Prepare and apply sealant of type and at locations indicated to comply with applicable
requirements in Section 079200 "Joint Sealants."
INSTALLATION TOLERANCES
Variation from Plumb: Do not exceed 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 20 feet (6
mm in 6 m), or 1/2 inch (12 mm) maximum.
Variation from Level: Do not exceed 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 20 feet (6
mm in 6 m), or 1/2 inch (12 mm) maximum.
Variation in Joint Width: Do not vary joint thickness more than 1/8 inch in 36 inches (3 mm in
900 mm) or one-fourth of nominal joint width, whichever is less.
Variation in Plane between Adjacent Surfaces (Lipping): Do not vary from flush alignment with
adjacent units or adjacent surfaces indicated to be flush with units by more than 1/16 inch (1.5
mm), except where variation is due to warpage of units within tolerances specified.
ADJUSTING AND CLEANING
Remove and replace stained and otherwise damaged units and units not matching approved
Samples. Cast stone may be repaired if methods and results are approved by Architect.
Replace units in a manner that results in cast stone matching approved Samples, complying with
other requirements, and showing no evidence of replacement.
In-Progress Cleaning: Clean cast stone as work progresses.
1.
Remove mortar fins and smears before tooling joints.
2.
Remove excess sealant immediately, including spills, smears, and spatter.
Final Cleaning: After mortar is thoroughly set and cured, clean exposed cast stone as follows:
1.
Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes
or chisels.
2.
Test cleaning methods on sample; leave one sample uncleaned for comparison purposes.
Obtain Architect's approval of sample cleaning before proceeding with cleaning of cast
stone.
3.
Protect adjacent surfaces from contact with cleaner by covering them with liquid
strippable masking agent or polyethylene film and waterproof masking tape.
4.
Wet surfaces with water before applying cleaners; remove cleaners promptly by rinsing
thoroughly with clear water.
5.
Clean cast stone by bucket-and-brush hand-cleaning method described in BIA
Technical Notes 20.
6.
Clean cast stone with proprietary acidic cleaner applied according to manufacturer's
written instructions.
END OF SECTION 047200
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SECTION 05120
STRUCTURAL STEEL
PART 1 GENERAL
1.01
A.
B.
C.

SECTION INCLUDES
Structural steel framing members and support members.
Base plates.
Grouting under base plates.

1.02
A.

GENERAL
All notes or specifications on structural drawings shall override any discrepancies listed.

1.03
A.
B.

SUBMITTALS
Submit under provisions of the General Requirements.
Shop Drawings:
1.
Indicate profiles, sizes, spacing, and locations of structural members, openings, attachments and
fasteners.
2.
Connections and Connections not detailed.
3.
Cambers, and loads.
4.
Indicate welded connections with AWS A2.0 welding symbols. Indicate net weld lengths.
Welders Certificates: Certify welders employed on the Work, verifying AWS qualification within the
previous 12 months.

C.
1.04
A.
B.
1.05
A.
B.
C.

QUALITY ASSURANCE
Fabricate structural steel members in accordance with AISC - Specification for the Design, Fabrication
and Erection of Structural Steel for Buildings.
Perform Work in accordance with AISC - Specification for Architectural Exposed Structural Steel.
QUALIFICATIONS
Fabricator: Company specializing in performing the work of this Section with minimum 5 years’
documented experience.
Erector: Company specializing in performing the work of this Section with minimum 5 years’
documented experience.
Design connections not detailed on the Drawings under direct supervision of a Professional Structural
Engineer experienced in design of this work and licensed in the State of Kansas.

1.06
A.

FIELD MEASUREMENTS
Verify that field measurements are as shown on shop drawings and/or as instructed by the
manufacturer.

1.07
A.

MISCELLANEOUS ITEMS
All miscellaneous items required to complete the work in accordance with the intent of the Drawings
and Specifications, shall be furnished and installed, regardless of whether or not specifically shown or
described. Such items include masonry anchors, dovetail slots, dowels and cramps, loose or embedded
items of structural shapes, plates, bars, shield, and other fastening devices which may or may not be
provided with the indicated or specified items shall also be furnished and installed as required for
attachment and support.

PART 2 PRODUCTS
2.01
A.

MATERIALS
Reference drawings and notes on the drawings.

2.02
A.
B.

FINISH
Prepare structural component surfaces in accordance with SSPC SP 2.
Shop prime structural steel members. Do not prime surfaces that will be fireproofed, field welded, in
contact with concrete or high strength bolts.
05120-1

Structural Steel

PART 3 EXECUTION
3.01
A.

EXAMINATION
Verify that field conditions are acceptable and are ready to receive work.

3.02
A.

ERECTION
Allow for erection loads, and for sufficient temporary bracing to maintain structure safe, plumb, and in
true alignment until completion of erection and installation of permanent bracing.
Field weld components and shear studs indicated on Drawings and/or shop drawings.
Do not field cut or alter structural members without approval of Architect/Engineer.
After erection, prime welds, abrasions, and surfaces not shop primed or galvanized, except surfaces to
be in contact with concrete.
Grout under base plates as indicated.

B.
C.
D.
E.
3.03
A.
B.

ERECTION TOLERANCES
Maximum Variation From Plumb: 1/4 inch per story, non-cumulative.
Maximum Offset From True Alignment: 1/4 inch.
END OF SECTION 05120
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SECTION 05500
METAL FABRICATIONS
PART 1

GENERAL

1.01

SUMMARY
A. Section Includes:
1. Rough Hardware
2. Loose Bearing and Leveling Plates
3. Loose Steel Lintels
4. Ladders:
a. Elevator Pit Ladder
b. Attic & Roof Ladder
5. Support Angles for Elevator Door Sills
6. Elevator Sump Pit Cover
7. Pipe Bollards
8. Miscellaneous Metal Trim
9. Steel Framing and Supports for Applications where framing and supports are not specified in
other Sections
B. Related Sections:
1. Section 02820 - Fences and Gates
2. Section 09900 - Paints and Coatings
3. Section 09960 - High Performance Coatings
4. Section 14240 - Hydraulic Elevators

1.02

SUBMITTALS
A. General: Submit the following in accordance with Conditions of Contract and Division 1
Specification Sections.
B. Submit “Letter of Conformance” in accordance with Section 01330.
1. Include supporting product data for products used in miscellaneous metal fabrications,
including paint products and grout.
C. Submit Shop Drawings detailing fabrication and erection of each metal fabrication indicated.
Include plans, elevations, sections, and details of metal fabrications and their connections. Show
anchorage and accessory items. Provide templates for anchors and bolts specified for installation
under other sections.
D. Submit samples representative of materials and finished products as may be requested by
Owner’s Representative.

1.03

QUALITY ASSURANCE
A. Fabricator Qualifications: Firm experienced in successfully producing metal fabrications similar
to that indicated for this Project, with sufficient production capacity to produce required units
without causing delay in the Work.
B. Installer Qualifications: Arrange for installation of metal fabrications specified in this Section by
same firm that fabricated them.
C. Quality welding processes and welding operators in accordance with the following:
1. AWS D1.1 "Structural Welding Code - Steel"
2. D1.3 "Structural Welding Code - Sheet Steel"
3. D1.2 "Structural Welding Code - Aluminum"
D. Certify that each welder has satisfactorily passed AWS qualification tests for welding processes
involved and, if pertinent, has undergone recertification.

1.04

PROJECT/SITE CONDITIONS
A. Field Measurements: Check actual locations of walls and other construction to which metal
fabrications must fit, by accurate field measurements before fabrication; show recorded
measurements on final shop drawings. Coordinate fabrication schedule with construction
progress to avoid delay of Work.
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1.05

COORDINATION
A. Coordinate installation of anchorages for metal fabrications. Furnish setting drawings, templates,
and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and
items with integral anchors, that are to be embedded in concrete or masonry. Deliver such items
to Project site in time for installation.

PART 2

PRODUCTS

2.01

FERROUS METALS
A. Metal Surfaces, General: For metal fabrications exposed to view upon completion of the Work,
provide materials selected for their surface flatness, smoothness, and freedom from surface
blemishes. Do not use materials whose exposed surfaces exhibit pitting, seam marks, roller
marks, rolled trade names, roughness, and, for steel sheet, variations in flatness exceeding those
permitted by reference standards for stretcher-leveled sheet.
B. Steel Plates, Shapes, and Bars: ASTM A 36
C. Steel Pipe: ASTM A53
1. Black finish, unless otherwise indicated.
2. Galvanized finish for exterior installations, unless shown to receive special coatings.
3. Type E, OR S, Grade B, Fy = 35 KSI, unless otherwise indicated, or another weight, type,
and grade required by structural loads.
D. Gray Iron Castings: ASTM A 48, Class 30
E. Malleable Iron Castings: ASTM A 47, Grade 32510
F. Brackets, Flanges and Anchors: Cast or formed metal of the same type material and finish as
supported rails, unless otherwise indicated.
G. Concrete Inserts: Threaded or wedge type; galvanized ferrous castings, either malleable iron,
ASTM A 47, or cast steel, ASTM A 27. Provide bolts, washers, and shims as required, hot-dip
galvanized per ASTM A 153.
H. Welding Rods: Select in accordance with AWS Specifications for the metal alloy to be welded.

2.02

FASTENERS
A. General: Provide zinc-coated fasteners for exterior use or where built into exterior walls. Select
fasteners for the type, grade, and class required for each application and complying with
applicable standards.
1. Bolts and Nuts: Regular hexagon head bolts, ASTM A-307, Grade A with hex nuts ASTM
A 563; and, where indicated, flat washers.
2. Anchor Bolts: ASTM F 1554, Grade30
3. Lag Bolts: Square head type, ASME B18.2.1
4. Machine Screws: Cadmium plated steel, ASME B18.6.3
5. Wood Screws: Flat head carbon steel, ASME B18.6.1
6. Plain Washers: Round, carbon steel, ASME B18.22.1
7. Lock Washers: Helical, spring type, carbon steel, ASME B18.21.1
8. Expansion Anchors: Anchor bolt and sleeve assembly of material indicated below with
capability to sustain, without failure, a load equal to six times the load imposed when
installed in unit masonry and equal to four times the load imposed when installed in
concrete, as determined by testing per ASTM E 488, conducted by a qualified independent
testing agency.
a. Interior Use - Material: Carbon-steel components zinc-plated to comply with ASTM B
633, Class Fe/Zn 5.
b. Exterior and Swimming Pool Use - Material: Alloy Group 1 or 2 stainless-steel bolts
complying with ASTM F 593 and nuts complying with ASTM F 594.
9. Toggle Bolts: FS FF-B-588, tumble-wing type, class and style as needed.
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2.03

GROUT AND ANCHORING CEMENT
A. Nonshrink Nonmetallic Grout:
Premixed, factory-packaged, nonstaining, noncorrosive,
nongaseous grout complying with ASTM C 1107. Provide grout specifically recommended by
manufacturer for interior and exterior heavy-duty loading applications of type specified in this
Section.
B. Interior Anchoring Cement: Factory-prepackaged, nonshrink, nonstaining, hydraulic controlled
expansion cement formulation for mixing with water at Project site to create pourable anchoring,
patching, and grouting compound. Use for interior applications only.
C. Erosion-Resistant Anchoring Cement: Factory-prepackaged, nonshrink, nonstaining, hydraulic
controlled expansion cement formulation for mixing with water at Project site to create pourable
anchoring, patching, and grouting compound. Provide formulation that is resistant to erosion
from water exposure without need for protection by a sealer or waterproof coating and is
recommended for exterior use by manufacturer.

2.04

CONCRETE FILL AND REINFORCING MATERIALS
A. Concrete Materials and Properties: Comply with requirements of Section 03300, and as shown
on Drawings, with minimum 28-day compressive strength of 3,000 PSI, unless otherwise
indicated.
B. Non-slip Aggregate Finish: Factory-graded, packaged material containing fused aluminum oxide
grits or crushed emery as abrasive aggregate; rustproof and non-glazing; unaffected by freezing,
moisture, or cleaning materials.
C. Reinforcing Bars: ASTM A-615, Grade 60, unless noted otherwise.

2.05

PAINT
A. Shop Primer for Ferrous Metal: Manufacturer's or fabricator's standard, fast-curing, lead and
chromate-free, universal modified alkyd primer selected for good resistance to normal
atmospheric corrosion, for compatibility with finish paint systems indicated, and for capability to
provide a sound foundation for field-applied topcoats despite prolonged exposure complying with
performance requirements of FS TT-P-664.
B. Galvanizing Repair Paint: High zinc dust content paint for regalvanizing welds in galvanized
steel, with dry film containing not less than 94 percent zinc dust by weight, and complying with
DOD-P-21035 or SSPC-Paint-20.
C. Bituminous Paint: Cold-applied asphalt mastic complying with SSPC-Paint 12 except containing
no asbestos fibers.

2.06

FABRICATION - GENERAL
A. Form metal fabrications from materials of size, thickness, and shapes indicated but not less than
that needed to comply with performance requirements indicated. Work to dimensions indicated
or accepted on shop drawings, using proven details of fabrication and support. Use type of
materials indicated or specified for various components of each metal fabrication.
B.

C.

D.

Allow for thermal movement resulting from the following maximum change (range) of exterior
metalwork in ambient temperature in the design, fabrication, and installation of installed metal
assemblies to prevent buckling, opening up of joints, and overstressing of welds and fasteners.
Base design calculations on actual surface temperatures of metals due to both solar heat gain and
nighttime sky heat loss. Temperature Change (Range): 120 Degrees F., ambient; 130 degrees F.,
material surfaces.
Form exposed work true to line and level with accurate angles and surfaces and straight sharp
edges. Ease exposed edges to a radius of approximately 1/32 inch, unless otherwise indicated.
Form bent-metal corners to smallest radius possible without causing grain separation or otherwise
impairing work. Form exposed connections with hairline joints, flush and smooth, using
concealed fasteners wherever possible. Use exposed fasteners of type indicated or, if not
indicated, Phillips flathead (countersunk) screws or bolts. Locate joints where least conspicuous.
Weld corners and seams continuously to comply with AWS recommendations and the following:
1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.
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Obtain fusion without undercut or overlap.
Remove welding flux immediately.
At exposed connections, finish exposed welds and surfaces smooth and blended so that no
roughness shows after finishing and contour
Provide for anchorage of type indicated; coordinate with supporting structure. Fabricate and
space anchoring devices to provide adequate support for intended use.
Shop Assembly: Preassemble items in shop to greatest extent possible to minimize field splicing
and assembly. Disassemble units only as necessary for shipping and handling limitations. Use
connections that maintain structural value of joined pieces. Clearly mark units for reassembly
and coordinated installation. Cut, reinforce, drill and tap miscellaneous metal work as indicated
to receive finish hardware, screws, and similar items.
Fabricate joints that will be exposed to weather in a manner to exclude water, or provide weep
holes where water may accumulate.
2.
3.
4.

E.
F.

G.

2.07

ROUGH HARDWARE
A. Furnish bent or otherwise custom fabricated bolts, plates, anchors, hangers, dowels, and other
miscellaneous steel and iron shapes as required for framing and supporting woodwork, and for
anchoring or securing woodwork to concrete or other structures. Fabricate items to sizes, shapes,
and dimensions required. Furnish malleable-iron washers for heads and nuts which bear on wood
structural connections; elsewhere, furnish steel washers.

2.08

STEEL LADDERS
A. General: Fabricate ladders for the locations shown, with dimensions, spacings, and anchorages as
indicated. Comply with requirements of ANSI A14.3.
B. Siderails: Continuous, steel, 1/2" x 2-1/2" flat bars, with eased edges, space 18" apart.
C. Bar Rungs: 3/4" diameter steel bars, spaced 12" o.c.
D. Fit rungs in centerline of side rails, plug weld and grind smooth on outer rail faces.
E. Support each ladder at top and bottom and at intermediate points space not more than 5' o.c. with
welded or bolted steel brackets.
F. Provide nonslip surfaces on top of each rung, either by coating the rung with aluminum-oxide
granules set in epoxy-resin adhesive, or by using a type of manufacture rung that is filled with
aluminum-oxide grout.
G. Provide ladder safety cages where required by local codes, to comply with ANSI A14.3.

2.09

LOOSE BEARING AND LEVELING PLATES
A. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete
construction, made flat, free from warps or twists, and of required thickness and bearing area.
Drill plates to receive anchor bolts and for grouting as required. Galvanize after fabrication.

2.10

LOOSE STEEL LINTELS
A. Fabricate loose structural steel lintels from steel angles and shapes of size indicated for openings
and recesses in masonry walls and partitions at locations indicated. Weld adjoining members
together to form a single unit where indicated.
B. Hot-dipped galvanize loose steel lintels located in exterior walls.
C. Size loose lintels for equal bearing of one inch per foot of clear span but not less than 8 inches
bearing at each side of openings, if not indicated on Drawings.

2.11

MISCELLANEOUS FRAMING AND SUPPORTS
A. General: Provide steel framing and supports for applications indicated or which are not a part of
structural steel framework, as required to complete work.
B. Fabricate units to sizes, shapes, and profiles indicated and required to receive adjacent other
construction retained by framing and supports. Fabricate from structural steel shapes, plates, and
steel bars of welded construction using mitered joints for field connection. Cut, drill, and tap
units to receive hardware, hangers, and similar items.
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1.

Equip units with integrally welded anchors for casting into concrete or building into
masonry. Furnish inserts if units must be installed after concrete is placed. Spacing of
anchors shall not be more than 24" o.c.

2.12

PIPE BOLLARDS
A. ASTM A153 galvanized schedule 40 steel pipe with concrete fill, as detailed on Drawings. Provide
smooth radius for concrete top to prevent accumulation of rainwater. Provide field painted finish.

2.13

MISCELLANEOUS STEEL TRIM
A. Provide shapes and sizes indicated for profiles shown. Unless otherwise indicated, fabricate units
from structural steel shapes, plates, and steel bars, with continuously welded joints and smooth
exposed edges. Use concealed field splices wherever possible. Provide cutouts, fittings, and
anchorages as required for coordination of assembly and installation with other work.
1. Galvanize miscellaneous framing and supports in exterior locations and where shown to be
painted.

2.14

FINISHES, GENERAL
A. Comply with NAAMM "Metal Finishes Manual" for “Architectural and Metal Products” for
recommendations relative to application and designations of finishes. Finish metal fabrications
after assembly.

2.15

STEEL AND IRON FINISHES
A. Galvanizing: For those items indicated for galvanizing, apply zinc-coating by the hot-dip process
in compliance with the following requirements:
1. ASTM A-153 for galvanizing iron and steel hardware.
2. ASTM A-123 for galvanizing both fabricated and unfabricated iron and steel products made
of uncoated rolled, pressed, and forged shapes, plates, bars, and strip 0.0299 inch thick and
heavier.
B. Preparation for Shop Priming: Prepare uncoated ferrous metal surfaces to comply with minimum
requirements indicated below for SSPC surface preparation specifications and environmental
exposure conditions of installed metal fabrications: Interiors (SSPC Zone 1A): SSPC-SP3
"Power Tool Cleaning".
C. Apply shop primer to uncoated surfaces of metal fabrications, except those with galvanized finish
or to be embedded in concrete, sprayed-on fireproofing, or masonry, unless otherwise indicated.
Comply with requirements of SSPC-PA1 "Paint Application Specification No. 1" for shop
painting. Stripe paint all edges, corners, crevices, bolts, welds, and sharp edges.

PART 3

EXECUTION

3.01

PREPARATION
A. Coordinate and furnish anchorages, setting drawings, diagrams, templates, instructions, and
directions for installation of anchorages, including concrete inserts, sleeves, anchor bolts, and
miscellaneous items having integral anchors that are to be embedded in concrete or masonry
construction. Coordinate delivery of such items to project site.
B. Set sleeves in concrete with tops flush with finish surface elevations; protect sleeves from water
and concrete entry.

3.02

INSTALLATION
A. Fastening to In-Place Construction: Provide anchorage devices and fasteners where necessary for
securing miscellaneous metal fabrications to in-place construction; include threaded fasteners for
concrete and masonry inserts, toggle bolts, through-bolts, lag bolts, wood screws, and other
connectors as required.
B. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installation of
miscellaneous metal fabrications. Set metal fabrication accurately in location, alignment, and
elevation; with edges and surfaces level, plumb, true, and free of rack; and measured from
established lines and levels.
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C.
D.

Provide temporary bracing or anchors in formwork for items that are to be built into concrete
masonry or similar construction.
Field Welding: Comply with AWS Code for procedures of manual shielded metal-arc welding,
appearance and quality of welds made, methods used in correctly welding work, and the
following:
1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.
2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. At exposed connections, finish exposed welds and surfaces smooth and blended so that no
roughness shows after finishing and contour of welded surface matches those adjacent.

3.03

SETTING BEARING AND LEVELING PLATES
A. Clean concrete and masonry bearing surfaces of any bond-reducing materials, and roughen to
improve bond to surfaces. Clean bottom surface of plates.
B. Set leveling and bearing plates on wedges, shims, or leveling nuts. After the bearing members
have been positioned and plumbed, tighten the anchor bolts. Do not remove wedges or shims, but
if protruding, cut off flush with the edge of the bearing plate before packing with grout.
1. Use nonmetallic nonshrink grout, unless otherwise indicated.
2. Pack grout solidly between bearing surfaces and plates to ensure that no voids remain.

3.04

INSTALLING PIPE BOLLARDS
A. Anchor bollards in concrete with pipe sleeves preset and anchored into concrete. After bollards
have been inserted into sleeves, fill annular space between bollard and sleeve solidly with
nonshrink, nonmetallic grout, mixed and placed to comply with grout manufacturer’s written
instructions. Slope group up approximately 1/8” toward bollard.
B. Paint bollards yellow in front of dumpsters.

3.05

TOUCH-UP PAINTING: Immediately after erection, clean field welds, bolted connections, and
abraded areas of shop paint, and paint exposed areas with same material as used for shop painting to
comply with SSPC-PA1 requirements for touch-up of field painted surfaces.
A. Apply by brush or spray to provide a minimum dry film thickness of 2.0 mils.
B. For galvanized surfaces clean welds, bolted connections and abraded areas and apply galvanizing
repair paint to comply with ASTM A 780.
END OF SECTION 05500
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SECTION 05520
HANDRAILS AND RAILINGS
PART 1

GENERAL

1.01
A.

SECTION INCLUDES
Steel pipe, tube handrails, balusters, and fittings.

1.02
A.

DESIGN REQUIREMENTS
Railing assembly, wall rails, and attachments to resist lateral force of 75 lbs. at any point without
damage or permanent set.

1.03
A.

SUBMITTALS
Shop Drawings: Indicate profiles, sizes, connection attachments, anchorage, size and type of
fasteners, and accessories.

1.04
A.

FIELD MEASUREMENTS
Verify that field measurements are as indicated on shop drawings.

PART 2
2.01
A.
B.
C.
D.
E.
2.02
A.
B.
C.
D.
E.
F.
G.
PART 3

PRODUCTS
STEEL RAILING SYSTEM
Rails and Posts: As detailed and indicated on the drawings.
Fittings: Elbows, T-shapes, wall brackets, escutcheons; machined steel.
Mounting: Adjustable brackets and flanges, with steel inserts for casting in concrete and/or steel
brackets for embedding in masonry. Prepare backing plate for mounting in wall construction.
Exposed Fasteners: Flush countersunk screws or bolts; consistent with design of railing.
Splice Connectors: Steel concealed spigots, welding collars.
FABRICATION
Fit and shop assemble components in largest practical sizes, for delivery to site.
Fabricate components with joints tightly fitted and secured.
Exposed Mechanical Fastenings: Flush countersunk screws or bolts; unobtrusively located;
consistent with design of component, except where specifically noted otherwise.
Supply components required for anchorage of fabrications. Fabricate anchors and related
components of same material and finish as fabrication, except where specifically noted otherwise.
Continuously seal joined pieces by continuous welds.
Grind exposed joints flush and smooth with adjacent finish surface. Make exposed joints butt tight,
flush, and hairline. Ease exposed edges to small uniform radius.
Accurately form components to suit stairs and landings, to each other and to building structure.
EXECUTION

3.01
A.
B.

EXAMINATION
Verify that field conditions are acceptable and are ready to receive work.
Beginning of installation means erector accepts existing conditions.

3.02
A.
B.

PREPARATION
Clean and strip primed steel items to bare metal where site welding is required.
Supply items required to be cast into concrete and/or embedded in masonry, placed in partitions
with setting templates, to appropriate Sections.

3.03
A.
B.
C.

INSTALLATION
Install in accordance with manufacturer's instructions.
Install components plumb and level, accurately fitted, free from distortion or defects.
Provide anchors, plates angles required for connecting railings to structure. Anchor railing to
structure.
Field weld anchors as indicated on Drawings. Touch-up welds with primer. Grind welds smooth.

D.
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E.
3.04
A.
B.

Conceal bolts and screws whenever possible. Where not concealed, use flush countersunk
fastenings.
ERECTION TOLERANCES
Maximum Variation From Plumb: 1/4 inch per story, non-cumulative.
Maximum Offset From True Alignment: 1/4 inch.
END OF SECTION 05520
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SECTION 06100
ROUGH CARPENTRY
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this Section.
SUMMARY

A.

This Section includes the following:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

1.3

Framing with dimension lumber.
Framing with timber.
Framing with engineered wood products.
Wood blocking, canta, and nailers.
Utility shelving.
Wood furring.
Sheathing.
Subflooring and underlayment.
Plywood backing panels.
Building wrap.

QUALITY ASSURANCE
A.

Testing Agency Qualifications: An independent testing agency, acceptable to authorities having
jurisdiction, with the experience and capability to conduct the testing indicated, as documented
according to ASTM E 548.

B.

Source Limitations for Engineered Wood Products: Obtain each type of engineered wood product
through one source from a single manufacturer.

C.

Source Limitations for Fire-Retardant-Treated Wood: Obtain each type of fire-retardant-treated wood
product through one source from a single producer.

1.4

DELIVERY, STORAGE, AND HANDLING
A.

Stack lumber, plywood, and other panels; place spacers between each bundle to provide air circulation.
Provide for air circulation around stacks and under coverings.

PART 2 - PRODUCTS
2.1

WOOD PRODUCTS, GENERAL
A.

Lumber: DOC PS 20 and applicable rules of lumber grading agencies certified by the American
Lumber Standards Committee Board of Review.
1.
2.
3.
4.
5.
6.

Factory mark each piece of lumber with grade stamp of grading agency.
For exposed lumber indicated to receive a stained or natural finish, mark grade stamp on end or
back of each piece.
Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for moisture
content specified. Where actual sizes are indicated, they are minimum dressed sizes for dry
lumber.
Provide dressed lumber, S4S, unless otherwise indicated.
Provide dry lumber with 19 percent maximum moisture content at time of dressing for 2-inch
nominal thickness or less, unless otherwise indicated.
Provide dry lumber with 15 percent maximum moisture content at time of dressing for 2-inch
nominal thickness or less, unless otherwise indicated.
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B.

Engineered Wood Products: Provide engineered wood products acceptable to authorities having
jurisdiction and for which current model code research or evaluation reports exist that show
compliance with building code in effect for Project.
1.

C.

Wood Structural Panels:
1.
2.
3.
4.
5.

2.2

Allowable Design Stresses: Provide engineered wood products with allowable design stresses,
as published by manufacturer, that meet or exceed those indicated. Manufacturer's published
values shall be determined from empirical data or by rational engineering analysis and
demonstrated by comprehensive testing performed by a qualified independent testing agency.

Plywood: DOC PS 1.
Oriented Strand Board: DOC PS 2.
Thickness: As needed to comply with requirements specified but not less than thickness
indicated.
Comply with "Code Plus" provisions in APA Form No. E30K, "APA Design/Construction
Guide: Residential & Commercial."
Factory mark panels according to indicated standard.

WOOD-PRESERVATIVE-TREATED MATERIALS
A.

Preservative Treatment by Pressure Process: AWPA C2 lumber except that lumber that is not in
contact with the ground and is continuously protected from liquid water may be treated according to
AWPA C31 with inorganic boron (SBX).
1.

Preservative Chemicals: Acceptable to authorities having jurisdiction and one of the following:
a.
Chromated copper arsenate (CCA).
b.
Ammoniacal copper zinc arsenate (ACZA).
c.
Ammoniacal, or amine, copper quat (ACQ).
d.
Copper bis (dimethyldithiocarbamate) (CDDC).
e.
Ammoniacal copper citrate (CC).
f.
Copper azole, Type A (CBA-A).
g.
Oxine copper (copper-8-quinolinolate) in a light petroleum solvent.

2.

For exposed items indicated to receive a stained or natural finish, use chemical formulations
that do not require incising, contain colorants, bleed through, or otherwise adversely affect
finishes.

B.

Kiln-dry material after treatment to a maximum moisture content of 19 percent for lumber and 15
percent for plywood. Do not use material that is warped or does not comply with requirements for
untreated material.

C.

Mark each treated item with the treatment quality mark of an inspection agency approved by the
American Lumber Standards Committee Board of Review.

D.

Application: Treat items indicated on Drawings, and the following:
1.
Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar members
in connection with roofing, flashing, vapor barriers, and waterproofing.
2.
Wood sills, sleepers, blocking, furring, stripping, and similar concealed members in contact
with masonry or concrete.
3.
Wood framing members less than 18 inches above grade.
4.
Wood floor plates that are installed over concrete slabs directly in contact with earth.

2.3

FIRE-RETARDANT-TREATED MATERIALS
A.

General: Where fire-retardant-treated materials are indicated, provide materials that comply with
performance requirements in AWPA C20 lumber and AWPA C27 plywood. Identify fire-retardanttreated wood with appropriate classification marking of UL, U.S. Testing, Timber Products Inspection,
or another testing and inspecting agency acceptable to authorities having jurisdiction.
1.

Use treatment for which chemical manufacturer publishes physical properties of treated wood
after exposure to elevated temperatures, when tested by a qualified independent testing agency
according to ASTM D 5664, for lumber and ASTM D 5516, for plywood
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2.
3.
4.
B.

2.4

Use treatment that does not promote corrosion of metal fasteners.
Use Exterior type for exterior locations and where indicated.
Use Interior Type A High Temperature (HT), unless otherwise indicated.

For exposed items indicated to receive a stained or natural finish, use chemical formulations that do
not bleed through, contain colorants, or otherwise adversely affect finishes.
DIMENSION LUMBER

A.

General: Provide dimension lumber of grades indicated according to the American Lumber Standards
Committee National Grading Rule provisions of the grading agency indicated.

B.

Non-Load-Bearing Interior Partitions: Construction, Stud, or No. 2 grade.

C.

Exterior and Load-Bearing Walls Construction or No. 2 grade.

D.

Ceiling Joists (Non-Load-Bearing): Construction or No. 2 grade.

E.

Joists, Rafters, and Other Framing Not Listed Above: Construction or No. 1 grade.

2.5

MISCELLANEOUS LUMBER
A.

General: Provide lumber for support or attachment of other construction, including the following:
1.
2.
3.
4.
5.
6.

Rooftop equipment bases and support curbs.
Blocking.
Cants.
Nailers.
Furring.
Grounds.

B.

For items of dimension lumber size, provide Construction, Stud, or No. 2 grade lumber with 15
percent maximum moisture content.

C.

For exposed boards, provide lumber with 15 percent maximum moisture content.

D.

For concealed boards, provide lumber with 15 percent maximum moisture content.

E.

For furring strips for installing plywood or hardboard paneling, select boards with no knots capable of
producing bent-over nails and damage to paneling.

2.6

ENGINEERED WOOD PRODUCTS
A.

Veneer Lumber: A composite of wood veneers with grain primarily parallel to member lengths,
manufactured with an exterior-type adhesive complying with ASTM D 2559.

B.

Parallel-Strand Lumber: A composite of wood strand elements with grain primarily parallel to
member lengths, manufactured with an exterior-type adhesive complying with ASTM D 2559.

C.

Wood I-Joists: Prefabricated units complying with APA PRI-400; depths and performance ratings not
less than those indicated.

D.

Rim Boards: Performance-rated product complying with APA PRR-401.

2.7

SHEATHING
A.

Reference drawings, the following are minimums where sheathing is not noted on drawings.
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B.

Plywood Wall Sheathing: Exposure 1, Structural I sheathing.
1.
Span Rating: Not less than 24/0.
2.
Thickness: Not less than 1/2 inch.

C.

Oriented-Strand-Board Wall Sheathing: Exposure 1, Structural I sheathing.
1.
Span Rating: Not less than 24/0.
2.
Thickness: Not less than 1/2 inch.

D.

Glass-Mat Gypsum Wall Sheathing: ASTM C 1177/1177M.
1.
Product: Subject to compliance with requirements, provide "Dens-Glass Gold" by G-P Gypsum
Corp.
2.
Type and Thickness: Regular, 5/8 inch thick.
3.
Size: 48 by 96 inches for vertical installation.

E.

Plywood Roof Sheathing: Exterior, Structural I sheathing.
1.
Span Rating: Not less than 32/16.
2.
Thickness: Not less than 5/8 inch.

F.

Oriented-Strand-Board Roof Sheathing: Exposure 1, Structural I sheathing.
1.
Span Rating: Not less than 32/16.
2.
Thickness: Not less than 5/8 inch.

2.8

PLYWOOD BACKING PANELS
A.

2.9

Telephone and Electrical Equipment Backing Panels: DOC PS 1, Exposure 1, C-D Plugged, fireretardant treated, in thickness indicated or, if not indicated, not less than 1/2 inch thick.
FASTENERS

A.

General: Provide fasteners of size and type indicated that comply with requirements specified in this
Article for material and manufacture.
1.
Where rough carpentry is exposed to weather, in ground contact, or in area of high relative
humidity, provide fasteners with hot-dip zinc coating complying with ASTM A 153/A 153M.

B.

Nails, Brads, and Staples: ASTM F 1667.

C.

Power-Driven Fasteners: CABO NER-272.

D.

Wood Screws: ASME B18.6.1.

E.

Screws for Fastening to Cold-Formed Metal Framing: ASTM C 954, except with wafer heads and
reamer wings, length as recommended by screw manufacturer for material being fastened.

F.

Lag Bolts: ASME B18.2.1.

G.

Bolts: Steel bolts complying with ASTM A 307, Grade A with ASTM A 563 hex nuts and, where
indicated, flat washers.

H.

Expansion Anchors: Anchor bolt and sleeve assembly of material indicated below with capability to
sustain, without failure, a load equal to 6 times the load imposed when installed in unit masonry
assemblies and equal to 4 times the load imposed when installed in concrete as determined by testing
per ASTM E 488 conducted by a qualified independent testing and inspecting agency.
1.
Material: Carbon-steel components, zinc plated to comply with ASTM B 633, Class Fe/Zn 5.
2.
Material: Stainless steel with bolts and nuts complying with ASTM F 593 and ASTM F 594,
Alloy Group 1 or 2.

2.10
A.

METAL FRAMING ANCHORS
General: Provide framing anchors made from metal indicated, of structural capacity, type, and size
indicated, and as follows:
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1.
2.

Research/Evaluation Reports: Provide products acceptable to authorities having jurisdiction
and for which model code research/evaluation reports exist that show compliance of metal
framing anchors, for application indicated, with building code in effect for Project.
Allowable Design Loads: Provide products with allowable design loads, as published by
manufacturer, that meet or exceed those indicated. Manufacturer's published values shall be
determined from empirical data or by rational engineering analysis and demonstrated by
comprehensive testing performed by a qualified independent testing agency.

B.

Galvanized Steel Sheet: Hot-dip, zinc-coated steel sheet complying with ASTM A 653/A 653M, G60
coating designation.

C.

Stainless-Steel Sheet: ASTM A 666, Type 304.
1.
Use for exterior locations and where indicated.

D.

Joist Hangers: U-shaped joist hangers with 2-inch- long seat and 1-1/4-inch- wide nailing flanges at
least 85 percent of joist depth.
1.
Thickness: 0.050 inch.

E.

I-Joist Hangers: U-shaped joist hangers with 2-inch- long seat and 1-1/4-inch- wide nailing flanges
full depth of joist. Nailing flanges provide lateral support at joist top chord.
1.
Thickness: 0.050 inch.

F.

Top Flange Hangers: U-shaped joist hangers, full depth of joist, formed from metal strap with tabs
bent to extend over and be fastened to supporting member.
1.
Strap Width: 1-1/2 inches.
2.
Thickness: 0.050 inch.

G.

Bridging: Rigid, V-section, nailless type, 0.062 inch thick, length to suit joist size and spacing.

H.

Post Bases: Adjustable-socket type for bolting in place with standoff plate to raise post 1 inch above
base and with 2-inch- minimum side cover, socket 0.062 inch thick, and standoff and adjustment
plates 0.108 inch thick.

I.

Joist Ties: Flat straps, with holes for fasteners, for tying joists together over supports.
1.
Width: 3/4 inch.
2.
Thickness: 0.050 inch.
3.
Length: 16 inches.

J.

Rafter Tie-Downs: Bent strap tie for fastening rafters or roof trusses to wall studs below, 1-1/2 inches
wide by 0.050 inch thick. Tie fastens to side of rafter or truss, face of top plates, and side of stud
below.

K.

Rafter Tie-Downs (Hurricane or Seismic Ties): Bent strap tie for fastening rafters or roof trusses to
wall studs below, 2-1/4 inches wide by 0.062 inch thick. Tie fits over top of rafter or truss and fastens
to both sides of rafter or truss, face of top plates, and side of stud below.

L.

Floor-to-Floor Ties: Flat straps, with holes for fasteners, for tying upper floor wall studs to band joists
and lower floor studs, 1-1/4 inches wide by 0.050 inch thick by 36 inches long.

M.

Hold-Downs: Brackets for bolting to wall studs and securing to foundation walls with anchor bolts or
to other hold-downs with threaded rods and designed with first of two bolts placed seven bolt
diameters from reinforced base.

N.

Wall Bracing: T-shaped bracing made for letting into studs in saw kerf, 1-1/8 inches wide by 9/16
inch deep by 0.034 inch thick with hemmed edges.

O.

Wall Bracing: Angle bracing made for letting into studs in saw kerf, 15/16 by 15/16 by 0.040 inch
thick with hemmed edges.
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2.11

MISCELLANEOUS MATERIALS

A.

Building Paper: Asphalt-saturated organic felt complying with ASTM D 226, Type I (No. 15 asphalt
felt), unperforated.

B.

Building Wrap: Air-retarder sheeting made from polyolefins; cross-laminated films, woven strands, or
spun-bonded fibers; coated or uncoated; with or without perforations; and complying with
ASTM E 1677, Type I.
1.
Thickness: Not less than 3 mils
2.
Permeance: Not less than 10 perms
3.
Flame-Spread Index: 25 or less per ASTM E 84.
4.
Allowable Exposure Time: Not less than three months.

C.

Building Wrap Tape: Pressure-sensitive plastic tape recommended by building wrap manufacturer for
sealing joints and penetrations in building wrap.

D.

Sheathing Tape: Pressure-sensitive plastic tape for sealing joints and penetrations in sheathing and
recommended by sheathing manufacturer for use with type of sheathing required.

E.

Sill-Sealer Gaskets: Glass-fiber-resilient insulation, fabricated in strip form, for use as a sill sealer; 1inch nominal thickness, compressible to 1/32 inch ; selected from manufacturer's standard widths to
suit width of sill members indicated.

F.

Sill-Sealer Gaskets: Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's standard
widths to suit width of sill members indicated.

G.

Adhesives for Field Gluing Panels to Framing: Formulation complying with ASTM D 3498 that is
approved for use with type of construction panel indicated by both adhesive and panel manufacturers.

H.

Water-Repellent Preservative: NWWDA-tested and -accepted formulation containing 3-iodo-2propynyl butyl carbamate, combined with an insecticide containing chloropyrifos as its active
ingredient.

PART 3 - EXECUTION
3.1

INSTALLATION, GENERAL
A.

Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and fitted. Fit
rough carpentry to other construction; scribe and cope as needed for accurate fit. Locate furring,
nailers, blocking, grounds, and similar supports to comply with requirements for attaching other
construction.

B.

Do not use materials with defects that impair quality of rough carpentry or pieces that are too small to
use with minimum number of joints or optimum joint arrangement.

C.

Apply field treatment complying with AWPA M4 to cut surfaces of preservative-treated lumber and
plywood.

D.

Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, complying
with the following:
1.
CABO NER-272 for power-driven fasteners.
2.
Published requirements of metal framing anchor manufacturer.
3.
Table 23-II-B-1, "Nailing Schedule," and Table 23-II-B-2, "Wood Structural Panel Roof
Sheathing Nailing Schedule," in the Uniform Building Code.
4.
Table 2305.2, "Fastening Schedule," in the BOCA National Building Code.
5.
Table 2306.1, "Fastening Schedule," in the Standard Building Code.
6.
Table 602.3(1), "Fastener Schedule for Structural Members," and Table 602.3(2), "Alternate
Attachments," in the International One- and Two-Family Dwelling Code.

E.

Use common wire nails, unless otherwise indicated. Select fasteners of size that will not fully
penetrate members where opposite side will be exposed to view or will receive finish materials. Make
tight connections between members. Install fasteners without splitting wood; predrill as required.
06100-6

Rough Carpentry

F.
3.2

Use finishing nails for exposed work, unless otherwise indicated. Countersink nail heads and fill holes
with wood filler.
WOOD GROUND, SLEEPER, BLOCKING, AND NAILER INSTALLATION

A.

Install where indicated and where required for screeding or attaching other work. Form to shapes
indicated and cut as required for true line and level of attached work. Coordinate locations with other
work involved.

B.

Attach items to substrates to support applied loading. Recess bolts and nuts flush with surfaces, unless
otherwise indicated. Build anchor bolts into masonry during installation of masonry work. Where
possible, secure anchor bolts to formwork before concrete placement.

C.

Provide permanent grounds of dressed, pressure-preservative-treated, key-beveled lumber not less than
1-1/2 inches wide and of thickness required to bring face of ground to exact thickness of finish
material. Remove temporary grounds when no longer required.

3.3

WOOD FRAMING INSTALLATION, GENERAL
A.

Framing Standard: Comply with AFPA's "Manual for Wood Frame Construction," unless otherwise
indicated.

B.

Framing with Engineered Wood Products: Install engineered wood products to comply with
manufacturer's written instructions.

C.

Do not splice structural members between supports.

D.

Where built-up beams or girders of 2-inch nominal- dimension lumber on edge are required, fasten
together with 2 rows of 20d nails spaced not less than 32 inches o.c. Locate one row near top edge
and other near bottom edge.

3.4

WALL AND PARTITION FRAMING INSTALLATION
A.

General: Arrange studs so wide face of stud is perpendicular to direction of wall or partition and
narrow face is parallel. Provide single bottom plate and double top plates using members of 2-inch
nominal thickness whose widths equal that of studs, except single top plate may be used for non-loadbearing partitions. Anchor or nail plates to supporting construction, unless otherwise indicated.
1.
For exterior walls, provide 2-by-4-inch nominal- size wood studs spaced 16 inches o.c., unless
otherwise indicated.
2.
For interior partitions and walls, provide 2-by-4-inch nominal-size wood studs spaced 16 inches
o.c., unless otherwise indicated.

B.

Construct corners and intersections with three or more studs. Provide blocking and framing as
indicated and as required to support facing materials, fixtures, specialty items, and trim.
1.
Provide continuous horizontal blocking at midheight of partitions more than 96 inches high,
using members of 2-inch nominal thickness and of same width as wall or partitions.

C.

Fire block concealed spaces of wood-framed walls and partitions at each floor level and at ceiling line
of top story. Where fire blocking is not inherent in framing system used, provide closely fitted wood
blocks of 2-inch nominal- thick lumber of same width as framing members.

D.

Frame openings with multiple studs and headers. Provide nailed header members of thickness equal to
width of studs. Set headers on edge and support on jamb studs.
1.
For non-load-bearing partitions, provide double-jamb studs with headers not less than 4-inch
nominal depth for openings 48 inches and less in width, 6-inch nominal depth for openings 48
to 72 inches in width, 8-inch nominal depth for openings 72 to 120 inches in width, and not less
than 10-inch nominal depth for openings 10 to 12 feet in width.
2.
For load-bearing walls, provide double-jamb studs for openings 72 inches and less in width,
and triple-jamb studs for wider openings. Provide headers of depth indicated.

E.

Provide bracing in exterior walls, at both walls of each external corner, full-story height, unless
otherwise indicated. Provide one of the following:
06100-7

Rough Carpentry

F.

3.5

Provide bracing in walls, at locations indicated, full-story height, unless otherwise indicated. Provide
one of the following:
1.
Diagonal bracing at 45-degree angle using let-in 1-by-4-inch nominal- size boards.
2.
Diagonal bracing at 45-degree angle using metal bracing.
3.
Plywood panels not less than 48 by 96 inches applied vertically.
4.
Oriented-strand-board panels not less than 48 by 96 inches applied vertically.
5.
Particleboard sheathing panels not less than 48 by 96 inches applied vertically.
6.
In lieu of bracing at corners or at locations indicated, continuous gypsum sheathing may be
provided in panels not less than 48 by 96 inches applied vertically.
7.
In lieu of bracing at corners or at locations indicated, continuous fiberboard sheathing,
intermediate type, may be provided in panels not less than 48 by 96 inches applied vertically.
CEILING JOIST AND RAFTER FRAMING INSTALLATION

A.

Ceiling Joists: Install ceiling joists with crown edge up and complying with requirements specified
above for floor joists. Face nail to ends of parallel rafters.
1.
Where ceiling joists are at right angles to rafters, provide additional short joists parallel to
rafters from wall plate to first joist; nail to ends of rafters and to top plate and nail to first joist
or anchor with framing anchors or metal straps. Provide 1-by-8-inch nominal- size or 2-by-4inch nominal- size stringers spaced 48 inches o.c. crosswise over main ceiling joists.

B.

Rafters: Notch to fit exterior wall plates and use metal framing anchors. Double rafters to form
headers and trimmers at openings in roof framing, if any, and support with metal hangers. Where
rafters abut at ridge, place directly opposite each other and nail to ridge member or use metal ridge
hangers.
1.
At valleys, provide double-valley rafters of size indicated or, if not indicated, of same thickness
as regular rafters and 2 inches deeper. Bevel ends of jack rafters for full bearing against valley
rafters.
2.
At hips, provide hip rafter of size indicated or, if not indicated, of same thickness as regular
rafters and 2 inches deeper. Bevel ends of jack rafters for full bearing against hip rafter.

C.

Provide collar beams (ties) as indicated or, if not indicated, provide 1-by-6-inch nominal-size boards
between every third pair of rafters, but not more than 48 inches o.c. Locate below ridge member, at
third point of rafter span. Cut ends to fit roof slope and nail to rafters.

D.

Provide special framing as indicated for eaves, overhangs, dormers, and similar conditions, if any.

3.6

FIBERBOARD SHEATHING INSTALLATION
A.

Fasten fiberboard sheathing panels to intermediate supports and then at edges and ends. Use
galvanized roofing nails; comply with manufacturer's recommended spacing and referenced fastening
schedule. Drive fasteners flush with surface of sheathing and locate perimeter fasteners at least 3/8
inch from edges and ends.

B.

Install sheathing vertically with long edges parallel to, and centered over, studs. Install solid wood
blocking where end joints do not occur over framing. Allow 1/8-inch open space between edges and
ends of adjacent units. Stagger horizontal joints, if any.

C.

Cover sheathing as soon as practical after installation to prevent deterioration from wetting.

3.7

BUILDING PAPER APPLICATION
A.

3.8

Apply building paper horizontally with 2-inch overlap and 6-inch end lap; fasten to sheathing with
galvanized staples or roofing nails. Cover upstanding flashing with 4-inch overlap.
BUILDING WRAP APPLICATION

A.

Cover wall sheathing with building wrap as indicated.
1.
Comply with manufacturer's written instructions.
2.
Cover upstanding flashing with 4-inch overlap.
3.
Seal seams, edges, and penetrations with tape.
4.
Extend into jambs of openings and seal corners with tape.
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3.9

SHEATHING TAPE APPLICATION
A.

Apply sheathing tape to joints between sheathing panels and at items penetrating sheathing. Apply at
upstanding flashing to overlap both flashing and sheathing.
END OF SECTION 06100
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SECTION 06112
FRAMING AND SHEATHING
PART 1 – GENERAL
1.01
A.
B.
C.
D.

SECTION INCLUDES
Structural roof framing.
2 x 4, 2 x 6 stud wall framing.
Telephone and electrical panel boards.
Concealed wood blocking for support of wall cabinets, wood trim and rails.

1.02
A.

GENERAL
All notes or specifications on street drawings shall override any discrepancies listed.

1.03
A.
B.
C.

REFERENCES
ALSC: American Lumber Standards Committee - Softwood, Lumber Standards.
APA: American Plywood Association.
NFPA: National Forest Products Association.

1.04
A.

QUALITY ASSURANCE
Perform Work in accordance with the following agencies:
1.
Lumber Grading Agency: Certified by ALSC.
2.
Plywood Grading Agency: Certified by APA.

PART 2 – PRODUCTS
2.01
A.
B.
C.

LUMBER MATERIALS
Lumber Grading Rules: NFPA.
Truss Framing: Stress Group, Douglas Fir species, standard grade, 2” x 6” size classification, 19
percent maximum moisture content.
Studding: Stress Group, Douglas Fir species, standard grade, 2” x 4” size classification, 19 percent
maximum moisture content.

2.02
A.

SHEATHING MATERIALS
Reference Section 061600 Sheathing Zip System.

2.03
A.

ACCESSORIES
Fasteners and Anchors:
1.
Fasteners: Hot-dipped galvanized steel for high humidity and treated wood locations, unfinished
steel elsewhere.
2.
Drywall Screws: Bugle head, hardened steel, power driven type, length three times thickness of
sheathing.
3.
Anchors: Toggle bolt type for anchorage to hollow masonry. Expansion shield and lag bolt type
for anchorage to solid masonry or concrete. Bolt or ballistic fastener for anchorages to steel.
Sill Gasket on Top of Foundation Wall: All as approved by Architect.
Building Paper: No. 15 asphalt felt.

B.
C.

PART 3 – EXECUTION
3.01
A.
B.
C.
D.
E.
F.
G.

FRAMING
Set structural members level and plumb, in correct position.
Make provisions for erection loads, and for sufficient temporary bracing to maintain structure safe,
plumb, and in true alignment until completion of erection and installation of permanent bracing.
Place horizontal members flat, crown side up.
Construct load bearing framing members full length without splices.
Double members at openings over 24 inches wide. Space short studs over and under opening to stud
spacing.
Construct double joist headers at floor and ceiling openings and under wall stud partitions that are
parallel to floor joists. Frame rigidly into joists.
Bridge joists framing in excess of 8 feet span as detailed at mid-span. Fit bridging at ends of members.
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H.
I.
3.02
A.
B.
C.
D.

Place full width continuous sill flashings under framed walls on cementitious foundations. Lap flashing
joint 4 inches.
Place sill gasket directly on sill flashing. Puncture gasket clean and fit tight to protruding foundation
anchor bolts.
SHEATHING
Secure roof sheathing perpendicular to framing members with ends staggered and sheet ends over firm
bearing. Use sheathing clips between sheets between roof framing members. Provide solid edge
blocking between sheets.
Secure wall sheathing with long dimension (parallel) to wall studs, with ends over firm bearing and
staggered.
Place building paper horizontally over wall sheathing, weather lap edges and ends.
Install telephone and electrical panel boards with plywood sheathing material where required. Over
size the panel by 12 inches on all sides.

3.03
A.

TOLERANCES
Framing Members: 1/4 inch from true position, maximum.

3.04
A.

SCHEDULES
Above Grade Truss, Rafter, and Stud Framing: S/P/F species, 19 percent maximum moisture content,
unless noted otherwise on drawings.
Blocking: S/P/F species, pressure preservative treatment.

B.

END OF SECTION 06112
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SECTION 06114
WOOD BLOCKING
PART 1 GENERAL
1.01
A.
B.
C.
D.
E.

SECTION INCLUDES
Roof curbs and cants.
Blocking in wall and roof openings.
Wood furring and grounds.
Concealed wood blocking for support of toilet and bath accessories, wall cabinets, and wood trim.
Telephone and electrical panel boards.

PART 2 PRODUCTS
2.01
A.
B.

MATERIALS
Miscellaneous Blocking: Minimum stud grade.
Plywood: APA Rated Sheathing, Grade C-D; Exposure Durability 1; sanded.

2.02
A.

ACCESSORIES
Fasteners and Anchors:
1.
Fasteners: Hot-dipped galvanized steel for high humidity and treated wood locations, unfinished
steel elsewhere.
2.
Anchors: Toggle bolt type for anchorage to hollow masonry. Expansion shield and lag bolt type
for anchorage to solid masonry or concrete. Bolt or ballistic fastener for anchorages to steel.

PART 3 EXECUTION
3.01
A.
B.
C.

FRAMING
Set members level and plumb, in correct position.
Place horizontal members flat, crown side up.
Space framing and furring 16 inches o.c.

3.02
A.
B.

SHEATHING
Secure sheathing to framing members with ends over firm bearing and staggered.
Install telephone and electrical panel boards with plywood sheathing material where required. Over
size the panel by 12 inches on all sides.
END OF SECTION 06114
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SECTION 06200
FINISH CARPENTRY
PART 1 GENERAL
1.01
A.
B.

SECTION INCLUDES
Finish carpentry items, other than shop prefabricated casework.
Hardware and attachment accessories.

1.02
A.

QUALITY ASSURANCE
Perform work in accordance with AWI Custom.

1.03
A.
B.

DELIVERY, STORAGE, AND HANDLING
Deliver, store, protect and handle products to site under provisions of the General Requirements.
Protect work from moisture damage.

1.04
A.

FIELD MEASUREMENTS
Verify that field measurements are as indicated on shop drawings and as instructed by the
manufacturer.

1.05
A.

COORDINATION
Coordinate the work with plumbing and electrical rough-in, and installation of associated and adjacent
components.

PART 2 PRODUCTS
2.01
A.
B.
2.02
A.
B.
C.

LUMBER MATERIALS
Softwood Lumber: PS 20; Graded in accordance with AWI Custom; maximum moisture content of 6
percent; suitable for prime and paint.
Hardwood Lumber: Graded in accordance with AWI prime and paint.
SHEET MATERIALS
Exterior Plywood: Exposed to weather shall be group 1, Exterior type, Grade A-B or A-C as required
for exposure.
Interior Plywood: Interior or Exterior type, Group 1 or 2, Grade B-D where concealed, Grade A-C one
side exposed and Grade A-A two sides exposed.
Wood Particleboard: ANSI A208.1 Type 1; AWI standard, composed of wood chips, medium density,
made with high waterproof resin binders; of grade to suit application; sanded faces.

2.03
A.

FASTENERS
Fasteners: Of size and type to suit application; galvanized finish in concealed locations and brass or
chrome finish in exposed locations.

2.04
A.
B.
C.

FABRICATION
Fabricate to AWI Custom standards.
Shop assemble work for delivery to site, permitting passage through building openings.
Fit exposed sheet material edges with 3/8 inch matching hardwood edging. Use one piece for full
length only.
When necessary to cut and fit on site, provide materials with ample allowance for cutting. Provide trim
for scribing and site cutting.

D.
2.05
A.
B.
C.
D.
E.

SHOP FINISHING
Sand work smooth and set exposed nails and screws.
Apply wood filler in exposed nail and screw indentations.
On items to receive transparent finishes, use wood filler which matches surrounding surfaces and of
types recommended for applied finishes.
Seal, stain and varnish exposed to view surfaces. Brush apply only.
Prime paint. Seal surfaces in contact with cementitious materials.

06200-1

Finish Carpentry

PART 3 EXECUTION
3.01
A.
B.

EXAMINATION
Verify adequacy of backing and support framing.
Verify mechanical, electrical, and building items affecting work of this section are placed and ready to
receive this work.

3.02
A.
B.
C.

INSTALLATION
Install work in accordance with AWI Custom Quality Standard.
Set and secure materials and components in place, plumb and level.
Carefully scribe work abutting other components, with maximum gaps of 1/32 inch. Do not use
additional overlay trim to conceal larger gaps.
Install components trim with nails, screws, bolts with blind fasteners or wall adhesive by gun
application.
Install hardware in accordance with manufacturer’s instructions.

D.
E.
3.03
A.
B.
C.

SITE APPLIED WOOD TREATMENT
Apply preservative treatment in accordance with manufacturer’s instructions.
Brush apply two coats of preservative treatment on wood in contact with cementitious materials,
roofing and related metal flashings. Treat site-sawn cuts.
Allow preservative to dry prior to erecting members.

3.04
A.
B.

PREPARATION FOR SITE FINISHING
Site Finishing: Refer to Section 09900.
Before installation, prime paint surfaces of items or assemblies to be in contact with cementitious
materials.

3.05
A.

SCHEDULE
Interior:
1.
Trim: Primed and painted.
2.
Loose Shelving: Melamine finished, color to be selected.
3.
Window Sills: Primed and painted.
4.
Wood Base: Primed and painted.
5.
Wood Light Valance, primed and painted.
END OF SECTION 06200
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SECTION 06410
CUSTOM CASEWORK
PART 1 GENERAL
1.01
A.
B.
C.
D.
E.

SECTION INCLUDES
Countertops, base and wall cabinets for Public Areas.
Wall Paneling
Cabinet hardware.
Prefinished surfaces and preparation for site finishing.
Preparation for installing utilities.

1.02
A.

SUBMITTALS
Shop Drawings: Indicate materials, component profiles and elevations, assembly methods, joint details,
fastening methods, accessory listings, hardware location, and schedule of finishes.

1.03
A.

QUALIFICATIONS
Manufacturer: Company specializing in manufacturing the products specified in this section with
minimum three years’ documented experience.

1.04
A.
B.

DELIVERY, STORAGE, AND HANDLING
Deliver, store and handle products to site.
Protect units from moisture damage.

1.05
A.

FIELD MEASUREMENTS
Verify that field measurements are as on shop drawings.

1.06
A.

COORDINATION
Coordinate the work with plumbing and electrical rough-in.

PART 2 PRODUCTS
2.01
A.
B.
C.
D.
E.

MANUFACTURERS
Salina Planing Mill.
Technique MFG
Crestwood MFG
Timberline MFG
Substitutions: Under provisions of the General Requirements.

2.02 WOOD MATERIALS
A.
Hardwood Lumber: FS MM-L-736; graded in accordance with AWI Premium Grade; average moisture
content of 6 percent; species and grade as follows: To be Selected.
2.03
A.

SHEET MATERIALS
Hardwood Plywood: S 51; graded in accordance with AWI, core materials of veneer, and lumber, type of
glue recommended for application; face veneer and cuts as follows:
ITEM
FACE SPECIES
Drawer ‘Box’ Construction
Per AWI Premium Grade.
Wall Paneling
Plastic Laminate (u.n.o.) - Per AWI Premium Grade.
Door Construction
Plastic Laminate and Wood - Per AWI Premium Grade.
Cabinet ‘Body’ Construction
Plastic Laminate and Wood - Per AWI Premium Grade.
Backs
Plastic Laminate and Wood - Per AWI Premium Grade.
Shelving
Plastic Laminate and Wood - Per AWI Premium Grade.
(Full line of colors for all plastic Laminate selected by owner.)
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B.

High Performance particleboard Core:
1. Particleboard to be ¾” thick of 45 lb. Density, and balanced construction with moisture content not to
exceed 8%. All particleboards shall meet or exceed the requirements for its type and classification
under Commercial Standard CS-236-66, Federal Specifications LLL-B-800A, and ASTM D 1037-78.
2. Particleboard shall meet the following performance requirements. Submit compliance data from the
manufacturer prior to fabrication:
Screw Holding, Face
471 lbs.
Modulus of Rupture
2,400 psi.
Modulus of Elasticity
450,000 psi.
Internal Bond
90 psi.
Surface Hardness
900 lbs.

C.

Hardboard: Hardboard shall meet or exceed Commercial Standards CS-251 and Federal Specifications
LLL-B-00810. Tempered hardboard ¼” thick, smooth both sides.

2.04
A.

MANUFACTURERS - PLASTIC LAMINATE
Wilsonart, Formica, Arborite, Pionite or Nevamar. (Full Line of all manufacturers)

2.07
A.

LAMINATE MATERIALS
Plastic Laminate: AWI, 0.040 inch Post Forming 0.050 inch General Purpose quality; color, pattern, and
surface texture as selected.
Laminate Backing Sheet: 0.020 inch Backing Sheet grade, undecorated plastic laminate.

B.
2.08
A.
B.
C.
D.

ACCESSORIES
Adhesive: FS MMM-A-130 contact adhesive, type recommended by AWI and laminate manufacturer to
suit application.
Fasteners: Size and type to suit application.
Bolts, Nuts, Washers, Lags, Pins, and Screws: Of size and type to suit application; approved finish in
exposed locations.
Concealed Joint Fasteners: Threaded steel.

2.08
A.
B.
C.
D.
E.
F.
G.
H.

HARDWARE
Hinges: To be Selected.
Pulls: To be Selected.
Drawer Slides: To be Selected.
Adjustable shelf clips: To be Selected.
Cushion Bumpers: Hafele #356.21.428 – clear. Two on each door & drawer.
“Recessed” Adjustable shelf standards: Knape & Vogt, #255, zinc finish.
Grommets: Hafele, Series #429, full range colors. Locate per shop drawings review.
Catches: Amerock, #9783 magnetic.

2.09
A.

FINISHING MATERIALS
Stain, Varnish and Finishing Materials: As specified in Section 09900.

2.10
A.

FABRICATION
Shop assemble casework for delivery to site in units easily handled and to permit passage through
building openings.
Fit shelves, doors, and exposed edges with .02 inch pvc. Use one piece for full length only.
Cap exposed plastic laminate finish edges with material of same finish and pattern.
Door and Drawer Fronts: 3/4 inch thick; overlay style.
When necessary to cut and fit on site, provide materials with ample allowance for cutting. Provide trim
for scribing and site cutting.
Apply plastic laminate finish in full uninterrupted sheets consistent with manufactured sizes. Fit corners
and joints hairline; secure with concealed fasteners. Slightly bevel arises. Locate counter butt joints
minimum 2 feet from sink cut-outs.
Apply laminate backing sheet to reverse side of plastic laminate finished surfaces.
Provide cutouts for plumbing fixtures, inserts, appliances, outlet boxes, fixtures and fittings. Verify
locations of cutouts from on-site dimensions. Seal contact surfaces of cut edges.

B.
C.
D.
E.
F.
G.
H.
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2.11
A.
B.
C.
D.
E.
F.

FINISHING
Sand work smooth and set exposed nails and screws.
Apply wood filler in exposed nail and screw indentations.
On items to receive transparent finishes, use wood filler, which matches surrounding surfaces and of
types recommended for applied finishes.
Seal, stain and varnish exposed to view surfaces.
Seal, stain and varnish internal exposed to view and semi-concealed surfaces.
Seal surfaces in contact with cementitious materials.

PART 3 EXECUTION
3.01
A.

EXAMINATION
Verify adequacy of backing and support framing.

3.02
A.
B.
C.
D.

INSTALLATION
Set and secure casework in place; rigid, plumb, and level.
Use fixture attachments in concealed locations for wall mounted components.
Use concealed joint fasteners to align and secure adjoining cabinet units and counter tops.
Carefully scribe casework abutting other components, with maximum gaps of 1/32 inch. Do not use
additional overlay trim for this purpose.
Secure cabinet and counter bases to floor using appropriate angles and anchorages.
Countersink anchorage devices at exposed locations. Conceal with solid wood plugs of species to match
surrounding wood; finish flush with surrounding surfaces.

E.
F.
3.03
A.

ADJUSTING
Adjust moving or operating parts to function smoothly and correctly.

3.04
A.

CLEANING
Clean casework, counters, shelves, hardware, fittings and fixtures.

3.05
A.
B.

SCHEDULE
Adjustable shelving longer than 34” to be 1” thick.
END OF SECTION 06410
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SECTION 07213
BATT INSULATION
PART 1 GENERAL
1.01
A.
B.
C.
D.
E.

SECTION INCLUDES
Batt insulation at exterior stud walls.
Batt insulation at attic space.
Batt insulation for filling perimeter window and door shim spaces, crevices in exterior wall and roof.
Sound batt insulation.
Vapor retarder.

1.02
A.

REFERENCES
ASTM C665 - Mineral Fiber Blanket Thermal Insulation for Light Frame Construction and
Manufactured Housing.
ASTM E84 - Test Method for Surface Burning Characteristics of Building Materials.

B.
1.03
A.

SYSTEM DESCRIPTION
Materials of This Section: Provide continuity of thermal barrier at building enclosure with thermal
insulating materials in attic and walls.. Overlap insulations to ensure complete thermal envelope at all
exterior surfaces.

1.04
A.

COORDINATION
Coordinate the work with all related Sections for installation of vapor retarder and other forms of
insulation.

PART 2 PRODUCTS
2.01
A.
B.

MANUFACTURERS - INSULATION MATERIALS
OWENS-CORNING FIBERGLASS Product - thermal batt insulation.
Substitutions: Under provisions of the General Requirements.

2.02
A.

MATERIALS
Batt Insulation, Walls: ASTM C665; preformed glass fiber batts; loose laid and taped, conforming to
the following:
1.
Thermal Resistance: reference drawings
2.
Other areas as indicated in the drawings R-11.
3.
Batt Size: 3-1/2”.
4.
Facing: Kraft or Foil as required to meet R values and code requirements.
Blown Insulation, Attic: ASTM C739; Cellulose Fiber or Fiberglass type.
1.
Thermal Value, R-15.
2.
Bulk for pneumatic placement
Sound Batt Insulation:
1.
Batt size: 3-1/2”.
2.
Facing: Unfaced.
Tape: Self-adhering type as recommended by the manufacturer, mesh reinforced, 2 inches wide.

B.
C.
D.

PART 3 EXECUTION
3.01
A.
B.

EXAMINATION
Verify site conditions.
Verify that substrate, adjacent materials, and insulation are dry and ready to be installed.
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3.02
A.
B.
C.
D.
E.
F.

INSTALLATION
Install insulation and vapor retarder in accordance with manufacturer’s instructions.
Trim insulation neatly to fit spaces. Insulate miscellaneous gaps and voids.
Fit insulation tight in spaces and tight to exterior side of mechanical and electrical services within the
plane of insulation.
Install with applied vapor retarder membrane facing warm side of building spaces. Lap ends and side
flanges of membrane, caulk or tape.
Tape seal butt ends, lapped flanges, and tears or cuts in membrane.
Place loose-fill insulation into spaces and onto surfaces as shown, either by pouring or by machine
blowing to comply with ASTM C 1015. Level horizontal applications to uniform thickness as
indicated, lightly settle to uniform density, but do not compact excessively.
1.
For cellulosic loose-fill insulation, comply with the Cellulose Insulation Manufacturers
Association's Special Report #3, "Standard Practice for Installing Cellulose Insulation."
2.
IECC 2015 installation requirements, follow all requirements and recommendations.
END OF SECTION 07213
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SECTION 07533
ELASTOMERIC SHEET ROOFING MECHANICALLY ATTACHED
PART 1 GENERAL
1.01
A.
B.
C.
D.

SECTION INCLUDES
Membrane Roofing system 20-year warranty, complete with flashings and terminations
Insulation and cover board, mechanically attached approved by manufacturer.
Expansion joints, cant strips, and counter flashings.
Roof system shall meet UL 90 and FM I90 requirements for 90 mph uplift.

1.02
A.
B.

RELATED SECTIONS
Section 06114 - Wood Blocking and Curbing: Wood nailers and cant strips.
Section 07620 - Sheet Metal Flashing and Trim: Counter flashing.

1.03
A.

REFERENCES
ASTM C177 - Test Method for Steady-State Thermal Transmission Properties by Means of the
Guarded Hot Plate.
Factory Mutual (FM) Engineering Corporation - Roof Assembly Classifications.
National Roofing Contractors Association (NRCA) - Roofing and Waterproofing Manual.
Underwriters Laboratories (UL) - Fire Hazard Classifications.

B.
C.
D.
1.04
A.

SYSTEM DESCRIPTION.
Elastomeric Sheet Membrane Conventional Roofing System: One ply mechanically attached
membrane system, slip sheet, ¼” min. Dens Deck rigid insulation, wood structural deck. System shall
comply with UL 90 requirements. Installation & Warranty shall be as required for a 20-year
manufacturer’s weather tightness warranty covering material and workmanship.

1.05 SUBMITTALS
A.
Submit under provisions of the General Requirements.
B.
Shop Drawings: Indicate setting plan for flat and tapered insulation, joint or termination detail
conditions.
C.
Product Data: Provide characteristics on membrane materials, flashing materials, insulation.
D.
Manufacturer’s Installation Instructions: Indicate special precautions required for seaming the
membrane.
E.
Manufacturer’s Certificate: Certify that products meet or exceed specified requirements.
F.
Samples: Submit two membrane samples, 3-1/2” x 3-1/2” in size, illustrating color and material.
1.06
A.
B.
C.

QUALIFICATIONS
Manufacturer: Company specializing in manufacturing the products specified in this section with five
years documented experience.
Applicator: Company specializing in performing the work of this section with five years experience
and approved by system manufacturer.
Work of this section to conform to manufacturer’s instructions.

1.07
A.
B.

REGULATORY REQUIREMENTS
Underwriters Laboratories, Inc. (UL): UL 90, Class A minimum Fire Hazard Classification.
Factory Mutual Engineering Corporation (FM): Roof Assembly Classification, of Class 1
Construction, wind uplift requirement of I90.

1.08
A.
B.
C.

DELIVERY, STORAGE, AND HANDLING
Deliver, store, protect and handle products to site in accordance with manufacturer’s instructions.
Deliver products in manufacturer’s original containers, dry, undamaged, seals and labels intact.
Store products in weather protected environment, clear of ground and moisture.
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1.09
A.
B.
C.

ENVIRONMENTAL REQUIREMENTS
Do not apply roofing membrane during inclement weather, ambient temperatures below 45 degrees F.
Do not apply roofing membrane to damp or frozen deck surface.
Do not expose materials vulnerable to water or sun damage in quantities greater than can be
weatherproofed during same day.

1.10
A.

COORDINATION
Coordinate the work with the installation of associated metal flashings, as the work of this section
proceeds.

1.11
A.

WARRANTY
Provide roofer’s Two-year warranty covering all materials (including insulation and flashings) and
workmanship.
1.
Provide Manufacturer’s 20-year warranty. The roofing system shall be approved and installed
to provide manufacturer’s twenty-year total system warranty, covering materials and
workmanship, and weather tightness. Warranty shall be Non-Prorated, No Limit type.

PART 2 PRODUCTS
2.01
A.
B.

MANUFACTURERS - MEMBRANE MATERIAL
DURO-LAST ROOFING, INC. 60 mil Duro-Last membrane.
I/B Roof Systems. 60 mil membrane

2.02
A.
B.

MEMBRANE AND ASSOCIATED MATERIALS
Membrane: FVC; .06 inch thick, color - white.
Seaming Materials: As required or recommended by membrane manufacturer.

2.03
A.
B.
C.
D.

SUBSTRATE COVERING MATERIALS
Membrane manufacturers: Conforming to UL requirements, fire resistant sheet vapor retarder.
Dens Deck, 5/8” installed and approved by manufacturer.
Cover board, ½” installed and approved by manufacturer.
Vapor Barrier, 15 mil., installed and approved by manufacturer.

2.04
A.
B.

MANUFACTURERS - INSULATION
Polyisocyanurate Foam – Duro-Last or roofing manufacturer approved. Minimum 1.5 lb density.
Substitutions under provisions of the General Requirements.

2.05
A.

INSULATION
Insulation: Dow Styrofoam Deckmat Board; extruded polystyrene board to ASTM C578, Type IV,
rigid, closed cell type, with integral high density skin.
Board Size:
Board Thickness:
Density:
Thermal Conductivity:
Board Edges:
Water Absorption:

Maximum 48 x 96 inch, Flat & Tapered as indicated.
5” min thickness, 2 layer minimum. Two boards with staggered joints,
minimum R value (25), 5 per inch of thickness min.
25 psi.
R-Value of 5 per inch, Min R-25.
Square
ASTM C209, less than .7% volume

2.06
A.

SHEET METAL FLASHING AND TRIM
Pre-Coated Galvanized Steel: ASTM A446, Grade A, G90 zinc coating; 24 gage core steel, exposed
flashings shall be shop prefinished with KYNAR coating of color as selected.

2.07
A.
B.
C.

FLASHINGS
Flexible Flashings: Same material as membrane, Duro-Last, color to be selected.
Counterflashings: Galvanized metal, as specified in Section 07620. Kynar finish.
Edge Drip Flashing: Aluminum or galvanized / prefinished to match existing.
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2.08
A.
B.
C.
D.
E.
F.
G.
H.

ACCESSORIES
Fiber Cant and Tapered Edge Strips: Asphalt impregnated wood fiberboard, preformed to 45 degree
angle, tapered edge strip, configuration as detailed.
Tapered Insulation. Expanded polystyrene, tapered ¼ inch per foot.
Insulation Fasteners: As recommended by insulation manufacturer.
Insulation Joint Tape: Asphalt treated glass fiber reinforced; 6 inches wide; self adhering, or as
recommended by insulation manufacturer.
Roofing Fasteners: Galvanized, hot dipped or non-ferrous type, size as required to suit application as
recommended by manufacturer.
Sealants: As recommended by membrane manufacturer.
Strip Bar Devices: Galvanized steel; maximum possible lengths per location, with attachment flanges.
Attachments shall be secured to building @ minimum 6” o.c.
Adhesive: As recommended by insulation manufacturer. Adhesives must be tested and approved for
use in U.L. and F.M. uplift assemblies.

PART 3 EXECUTION
3.01
A.
B.
C.
C.
D.
E.
3.02
A.
B.
D.
E.
3.03
A.
B.
C.
D.
E.
F.
G.
H.
3.04
A.
B.
C.
D.
E.

EXAMINATION
Verify that surfaces and site conditions are ready to receive work and all existing roofing materials
have been properly removed and cleaned.
Verify flashings, anchors, attachments, caulk, roofing mastic, etc., have been proper removed cleaned
and ready for new roof assembly.
Verify deck is supported and secure, any loose, damaged or rotted decking has been replaced.
Verify deck is clean and smooth, free of depressions, waves, or projections.
Verify deck surfaces are dry and free of snow or ice. Confirm dry deck by moisture meter with 12
percent moisture maximum.
Verify roof openings, curbs, pipes, sleeves, ducts, and vents through roof are solidly set, and cant strips
and wood nailers are in place.
INSULATION APPLICATION
Ensure deck is clean and dry.
Insulation and substrate must be as recommended and approved by roofing manufacturer.
All insulation must be independently attached to the approved substrate using manufacturer approved
adhesives, fasteners and plates, as per manufacturer’s specifications.
Install Cover board and slip sheet as approved and recommended by manufacturer.
MEMBRANE APPLICATION
Apply membrane in accordance with manufacturer’s instructions.
Roll out membrane, free from wrinkles or tears. Place sheet into place without stretching.
Bond sheet to substrate.
Overlap edges and ends and seal by contact adhesive, minimum 5 inches. Seal permanently waterproof.
Apply uniform bead of sealant to joint edge.
Shingle joints on sloped substrate in direction of drainage. Apply joint tape and seal.
Extend membrane up cant strips and minimum of 6 inches onto vertical surfaces.
Seal membrane around roof penetrations.
Apply double layer of membrane at splash areas from high roofs and condensate drains.
FLASHINGS AND ACCESSORIES
Apply flexible flashings to seal membrane to vertical elements.
Secure to nailing strips at 4 inches oc.
Fabricate roofing control and expansion joints to isolate roof into areas as indicated.
Coordinate installation of roof drains, sumps, related flashings and roof curbing.
Seal flashings and flanges of items penetrating membrane.
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3.05
A.
B.

FIELD QUALITY CONTROL
Correct identified defects or irregularities.
Require site attendance of roofing manufacturer’s representatives during completion of the Work, as
required to meet manufacturer’s warranty requirements.

3.06
A.

CLEANING
In areas where finished surfaces are soiled by Work of this section, consult manufacturer of surfaces for
cleaning advice and conform to their instructions.
Repair or replace defaced or disfigured finishes caused by Work of this section.

B.
3.07
A.
B.

PROTECTION
Protect building surfaces against damage from roofing work.
Where traffic must continue over finished roof membrane, protect surfaces.
END OF SECTION 07533
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SECTION 07620
SHEET METAL FLASHING AND TRIM
PART 1 GENERAL
1.01
A.
B.
C.
D.
E.

SECTION INCLUDES
Cap and sill flashings.
Gutters and down spouts.
Counterflashings at roof mounted equipment and vent stacks.
Fascias.
Miscellaneous flashings and closure pieces.

1.02
A.

SUBMITTALS
Shop Drawings: Indicate material profile, jointing pattern, jointing details, fastening methods,
flashings, terminations, and installation details.

1.03
A.

QUALITY ASSURANCE
Perform work in accordance with SMACNA standard details and requirements.

1.04
A.

QUALIFICATIONS
Fabricator and Installer: Company specializing in sheet metal flashing work with three years
documented experience.

1.05
A.
B.

DELIVERY, STORAGE, AND HANDLING
Deliver, store, protect and handle products to site under provisions of the General Requirements.
Stack preformed and prefinished material to prevent twisting, bending, or abrasion, and to provide
ventilation. Slope metal sheets to ensure drainage.
Prevent contact with materials which may cause discoloration or staining.

C.

PART 2 PRODUCTS
2.01
A.

SHEET MATERIALS
Pre-Coated Galvanized Steel: ASTM A446, Grade A, G90 zinc coating; 24 gage core steel, exposed
flashings shall be shop prefinished with KYNAR coating of color as selected.

2.02
A.
B.
C.
D.
E.
F.
G.
H.
I.

ACCESSORIES
Fasteners: Galvanized steel with soft neoprene washers.
Underlayment: ASTM D2178, No. 30 asphalt saturated roofing felt.
Slip Sheet: Rosin sized building paper.
Primer: Zinc chromate type.
Sealant: Polyurethane type, specified in Section 07900.
Bedding Compound: Rubber-asphalt type.
Plastic Cement: ASTM D4586, Type II.
Reglets: Recessed type, galvanized steel; face and ends covered with plastic tape.
Gutter and Downspout Anchorage Devices: SMACNA requirements. Type recommended by
fabricator.

2.03
A.
B.
C.
D.

COMPONENTS
Gutters: Size and shape per drawings.
Downspouts: Rectangular profile.
Accessories: Profiled to suit gutters and downspouts.
Downspout Boots: Flexible plastic or metal.

2.04
A.
B.
C.

FABRICATION
Form sections true to shape, accurate in size, square, and free from distortion or defects.
Fabricate cleats of metal, same material as sheet, interlockable with sheet.
Form pieces in longest possible lengths. Hem exposed edges on underside 1/2 inch; miter and seam
corners.
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D.
E.
F.
G.
2.05
A.

Form material with flat lock seams.
Fabricate corners from one piece with minimum 18 inch long legs; seam and/or solder for rigidity, seal
with sealant.
Fabricate vertical faces with bottom edge formed outward 1/4 inch and hemmed to form drip.
Fabricate flashings to allow toe to extend 2 inches over roofing. Return and brake edges.
FINISH
Exposed metal shall pre-finished with Kynar finish color to be selected.

PART 3 EXECUTION
3.01
A.
B.

EXAMINATION
Verify roof openings, curbs, pipes, sleeves, ducts, or vents through roof are solidly set, reglets in place,
and nailing strips located.
Verify roofing termination and base flashings are in place, sealed, and secure.

3.02
A.
B.

PREPARATION
Install starter and edge strips, and cleats before starting installation.
Install surface mounted reglets true to lines and levels. Seal top of reglets with sealant.

3.03
A.

INSTALLATION
Conform to drawing details included in the SMACNA manual unless otherwise indicated on the
drawings.
Insert flashings into reglets to form tight fit. Secure in place with lead wedges. Pack remaining spaces
with lead wool. Seal flashings into reglets with sealant.
Apply plastic cement compound between metal flashings and felt flashings.
Fit flashings tight in place. Make corners square, surfaces true and straight in planes, and lines accurate
to profiles.
Seal metal joints watertight. Secure gutters and downspouts in place using fasteners. Set splash pans
under downspouts. Seal metal joints watertight.

B.
C.
D.
E.

END OF SECTION 07620
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SECTION 07900
JOINT SEALERS
PART 1 GENERAL
1.01
A.
B.

SECTION INCLUDES
Preparing substrate surfaces.
Sealant and joint backing.

1.02
A.

QUALITY ASSURANCE
Perform work in accordance with sealant manufacturer’s requirements for preparation of surfaces and
material installation instructions.
Perform acoustical sealant application work in accordance with ASTM C919.

B.
1.03
A.
B.
1.04
A.
B.

QUALIFICATIONS
Manufacturer: Company specializing in manufacturing the Products specified in this section with
minimum three years documented experience.
Applicator: Company specializing in performing the work of this section with minimum years
documented experience.
WARRANTY
Provide five year warranty.
Warranty: Include coverage for installed sealants and accessories which fail to achieve air tight seal,
water tight seal, and exhibit loss of adhesion or cohesion, or do not cure.

PART 2 PRODUCTS
2.01
A.
B.
C.
D.
2.02
A.
B.
C.
D.

SEALANTS
Acrylic Latex (Interior Minor Movement): ASTM C920, Single component, non-staining,
non-bleeding, non-sagging; white color paintable; manufactured by Pecora AC 20 + silicone.
Butyl Sealant (Interior Minor Movement): ASTM C920 single component, solvent release, nonskinning, non-sagging, white, paintable; manufactured by Pecora BC 158.
Silicone Sealant (Exterior, Interior Major Movement and Water Resistant Areas): Single component,
solvent curing, non-sagging, non-staining, fungus resistant, non-bleeding; color as selected or to match
adjacent materials; manufactured by Pecora 895 silicone.
Bituminous Based (Paving): Single component, asphalt compound, elongation capability of 0 to 2
percent of joint width.
ACCESSORIES
Primer: Non-staining type, recommended by sealant manufacturer to suit application.
Joint Cleaner: Non-corrosive and non-staining type, recommended by sealant manufacturer;
compatible with joint forming materials.
Joint Backing: ASTM D1056; round, closed or open cell polyethylene foam rod; oversized 30 to 50
percent larger than joint width.
Bond Breaker: Pressure sensitive tape recommended by sealant manufacturer to suit application.

PART 3 EXECUTION
3.01
A.
B.

EXAMINATION
Verify that substrate surfaces and joint openings are ready to receive work.
Verify that joint backing and release tapes are compatible with sealant.

3.02
A.
B.
C.
D.

PREPARATION
Remove loose materials and foreign matter which might impair adhesion of sealant.
Clean and prime joints in accordance with manufacturer’s instructions.
Perform preparation in accordance with manufacturer’s instructions.
Protect elements surrounding the work of this section from damage or disfiguration.
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3.03
A.
B.
C.
D.
E.
F.

INSTALLATION
Install sealant in accordance with manufacturer’s instructions.
Measure joint dimensions and size materials to achieve required 2:1 width/depth ratios.
Install joint backing to achieve a neck dimension no greater than 1/3 of the joint width.
Install bond breaker where joint backing is not used.
Install sealant free of air pockets, foreign embedded matter, ridges, and sags.
Apply sealant within recommended application temperature ranges. Consult manufacturer when
sealant cannot be applied within these temperature ranges.

3.04
A.

SCHEDULE
Interior: Caulk around all frames, windows, doors, openings, trim, etc., as required to seal or fill gaps,
cracks, to make material transitions watertight and/or visually tight and finished.
Exterior: Caulk around all frames, windows, doors, openings, trim, material transitions etc., as required
to seal or fill gaps, cracks, to make material transitions watertight and/or visually tight finished.
Paving: Caulk as required to seal or fill gaps, expansion joints, and cracks to make transitions
watertight and/or visually tight.

B.
C.

END OF SECTION 07900
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SECTION 08111
STANDARD STEEL DOORS AND FRAMES
PART 1 GENERAL
1.01
A.

SECTION INCLUDES
Non-rated, fire rated and thermally insulated Masonite HD Wood Edge panel doors with steel facing and
metal frames.

1.02
A.

REFERENCES
ANSI A117.1 - Specifications for Making Buildings and Facilities Accessible to and Usable by Physically
Handicapped People.
NFPA 80 - Fire Doors and Windows.
NFPA 252 - Fire Tests for Door Assemblies.
UL 10B - Fire Tests of Door Assemblies.

B.
C.
D.
1.03
A.
B.

DELIVERY, STORAGE, AND HANDLING
Deliver, store, protect, and handle products to site.
Accept doors and frames on site in manufacturer’s packaging. Inspect for damage.

1.04
A.

FIELD MEASUREMENTS
Verify that field measurements are as indicated on shop drawings.

PART 2 PRODUCTS
2.01
A.
B.

DOOR MANUFACTURERS
Masonite Int. Corp
Substitutions: Under provisions of the General Requirements.

2.02
A.

DOORS
Exterior Insulated Doors Non-thermally Broken: SDI-100 Grade III. Thermo-pane insulated windows where
indicated.
Interior Doors (Non-rated and Fire Rated): SDI-100 Grade III.

B.
2.03
A.
B.
C.
D.

DOOR CONSTRUCTION
Face: Galvanized Steel facing, .0215” min. with protective chemical coatings and primer.
Core: Polyurethane or styrene foam.
Thermal Insulated Door. Insulation R value of 7.7, ASTM C236, U-Value .35 Min., SHGC .25 Min.
Style, size, and shape as indicated on construction drawings.

2.04
A.

FRAMES
Exterior Frames: 16 gage thick material, base metal thickness.

2.05
A.
B.
C.

ACCESSORIES
Removable Stops: Rolled steel channel shape, mitered corners; prepared for countersink style screws.
Primer: Zinc chromate type.
Silencers: Resilient rubber, fitted into drilled hole.

2.06
A.
B.
C.
D.
F.
G.
H.

FABRICATION
Fabricate doors with hardware reinforcement welded in place.
Attach fire rated label to each door unit.
Close top and bottom edge of exterior doors with flush end closure. Seal joints watertight.
Configure exterior doors with special profile to receive recessed weatherstripping.
Fabricate frames as welded unit.
Transom Bars for Glazed Lights: Fixed type, of same profiles as jamb and head.
Prepare frame for silencers. Provide three single silencers for single doors and mullions of double doors on
strike side. Provide two single silencers on frame head at double doors without mullions.
Configure exterior frames with special profile to receive recessed weathersripping.
Fabricate frames to suit masonry wall coursing with 4 or 2 inch head member.

L.
M.
2.07
A.

FINISH
Steel Sheet: Galvanized and chemically coated and primed.
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B.
C.

Primer: Baked.
Coat inside of frame profile with bituminous coating to a thickness of 1/16 inch.

PART 3 EXECUTION
3.01
A.

EXAMINATION
Verify that opening sizes and tolerances are acceptable.

3.02
A.
B.
C.
D.
E.
F.

INSTALLATION
Install doors and frames in accordance with ANSI/SDI-100 and DHI.
Coordinate installation of glass and glazing.
Install door louvers, plumb and level.
Coordinate installation of doors and frames with installation of frames and hardware.
Coordinate with masonry and wallboard wall construction for anchor placement.
Install roll-formed steel reinforcement channels between two abutting frames. Anchor to structure and floor.

3.03
A.

ERECTION TOLERANCES
Maximum Diagonal Distortion: 1/16 inch measured with straight edge, corner to corner.

3.04
A.

ADJUSTING
Adjust door for smooth and balanced door movement.
END OF SECTION 08111
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SECTION 08211
PANEL MASONITE DOORS
PART 1 GENERAL
1.01
A.

SECTION INCLUDES
Masonite Panel doors; Panel Masonite doors as indicated on the drawings; fire rated and non-rated.

1.03
A.

QUALIFICATIONS
Manufacturer: Company specializing in manufacturing the Products specified in this section with
minimum three years documented experience.

1.04
A.
B.

DELIVERY, STORAGE, AND HANDLING
Deliver, store, protect, and handle products to site
Accept doors on site in manufacturer’s packaging. Inspect for damage. Do not store in damp or wet
areas; or in areas where sunlight might bleach veneer. Seal top and bottom edges if stored more than
one week. Break seal on-site to permit ventilation.

1.05
A.

FIELD MEASUREMENTS
Verify that field measurements are as indicated on shop drawings.

1.06
A.

COORDINATION
Coordinate the work with door opening construction, door frame and door hardware installation.

1.07
A.

WARRANTY
Provide warranty to the following term:
1.
Interior Doors: 1 year
Include coverage for delamination of veneer, warping beyond specified installation tolerances,
defective materials, telegraphing core construction.

B.

PART 2 PRODUCTS
2.01
A.
B.

MANUFACTURERS
Masonite Int Corp
Substitutions: Under provisions of the General Requirements.

2.02
A.
B.

DOOR TYPES
Panel Interior Doors: 1-3/4 inches thick
Type, Size and Style per construction drawings.

2.03
A.
B.

DOOR CONSTRUCTION
Core (Solid,Non-Rated).
Core (Solid, Fire Rated).

2.04
A.

ACCESSORIES
Glazing Stops: Masonite, of same species as door facing Masonite with metal clips for rated doors,
mitered corners; prepared for countersink style screws.

2.05
A.
B.

FABRICATION
Fabricate non-rated doors in accordance with Standard requirements.
Fabricate fire rated doors in accordance with Standards and to UL requirements. Attach fire rating
label to door.
Provide lock blocks at lock edge and top of door for closer hardware reinforcement.
Fit door edge trim to edge of stiles after applying veneer facing.
Bond edge banding to cores.
Factory machine doors for finish hardware in accordance with hardware requirements and dimensions.
Do not machine for surface hardware. Provide solid blocking for through bolted hardware.
Factory pre-fit doors for frame opening dimensions identified on shop drawings.
Cut and configure exterior door edge to receive recessed weather stripping devices.

D.
F.
G.
H.
I.
J.
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PART 3 EXECUTION
3.01
A.
B.

EXAMINATION
Verify that opening sizes and tolerances are acceptable.
Do not install doors in frame openings that are not plumb or are out-of-tolerance for size or alignment.

3.02
A.
B.
C.

INSTALLATION
Install fire rated and non-rated doors in accordance with Standards requirements.
Trim non-rated door width by cutting equally on both jamb edges.
Trim door height by cutting bottom edges to a maximum of 3/4 inch (19 mm). Trim fire door height at
bottom edge only, in accordance with fire rating requirements.
Pilot drill screw and bolt holes. Use threaded through bolts for half surface hinges.
Machine cut for hardware. Core for handsets and cylinders.
Coordinate installation of glass and glazing.

D.
E.
F.
3.03
A.
B.
C.
3.04
A.

INSTALLATION TOLERANCES
Maximum Diagonal Distortion (Warp): 1/8 inch measured with straight edge or taught string, corner to
corner, over an imaginary 36 x 84 inch surface area.
Maximum Vertical Distortion (Bow): 1/8 inch measured with straight edge or taught string, top to
bottom, over an imaginary 36 x 84 inch surface area.
Maximum Width Distortion (Cup): 1/8 inch measured with straight edge or taught string, edge to edge,
over an imaginary 36 x 84 inch surface area.
ADJUSTING
Adjust door for smooth and balanced door movement.
END OF SECTION 08211
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SECTION 08410
ALUMINUM ENTRANCES AND CURTAIN WALL
PART 1 GENERAL
1.01
A.
B.
C.
D.
E.
F.

SECTION INCLUDES
Aluminum doors and frames.
Curtain Wall frame and glass, (Assemblies over 12’-0” HGT)
Door hardware including power operator system.
IECC 2015 energy requirements U-Value .60 Min., SHGC .25 Min.
Integral air and vapor barrier.
Perimeter sealant.

1.02
A.

SYSTEM DESCRIPTION
Aluminum entrances, storefront system and curtain wall system includes tubular aluminum
sections with supplementary internal support framing, shop fabricated, factory prefinished, vision
glass, related flashings, anchorage and attachment devices.

1.03
A.

PERFORMANCE REQUIREMENTS
Design and size components to withstand dead and live loads caused by positive and negative wind
pressure acting normal to plane of wall as calculated in accordance with codes.
Limit mullion deflection to flexure limit of glass; with full recovery of glazing materials.
System to accommodate, without damage to components or deterioration of seals, movement
within system, movement between system and peripheral construction, dynamic loading and
release of loads, deflection of structural support framing.
Limit air leakage through assembly to 0.06 cfm/min/sq. ft. of wall area, measured at a reference
differential pressure across assembly of psf as measured in accordance with AAMA 501.
Water Leakage: None, when measured in accordance with AAMA 501 with a test pressure
difference of 2.86 lbs/sq. ft.
Maintain continuous air and vapor barrier throughout assembly, primarily in line with inside pane
of glass and heel bead of glazing compound.
System to provide for expansion and contraction within system components caused by a cycling
temperature range of 170 degrees F over a 12 hour period without causing detrimental affect to
system components.
Drain water entering joints, condensation occurring in glazing channels, or migrating moisture
occurring within system, to the exterior by a weep drainage network.

B.
C.
D.
E.
F.
G.
H.
1.04
A.

SUBMITTALS
Shop Drawings: Indicate system dimensions, framed opening requirements and tolerances,
affected related Work and expansion and contraction joint location and details.

1.05
A.
B.

DELIVERY, STORAGE, AND HANDLING
Deliver, store, protect and handle products to site.
Protect pre-finished aluminum surfaces. Do not use adhesive papers or sprayed coatings which
bond when exposed to sunlight or weather.

1.06
A.

ENVIRONMENTAL REQUIREMENTS
Do not install sealants when ambient temperature is less than 40 degrees F during and 48 hours
after installation.

1.07
A.

FIELD MEASUREMENTS
Verify that field measurements are as indicated on shop drawings.

1.08
A.
B.

WARRANTY
Provide three year warranty.
Warranty: Include coverage for complete system for failure to meet specified requirements.
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PART 2 PRODUCTS
2.01
A.

MANUFACTURERS
Storefront System
1.
Manko – 2450 series, Door series 150 H Wide Style. All windows to have sub-sill, head
and jamb receptors.
2.
Other acceptable manufacturers offering equivalent Products.
a.
Kawneer.
b.
Amarlite.
c.
EFCO.
3.
Substitutions: Under provisions of the General Requirements.

2.02
A.
B.
C.

MATERIALS
Extruded Aluminum: ANSI/ASTM B221; 6063 alloy, T5 temper. Color: Clear Anodized.
Steel Sections: ANSI/ASTM A36; shaped to suit mullion sections.
Fasteners: Galvanized steel.

2.03
A.

COMPONENTS
Storefront Frame: 4 1/2 x 2 inch nominal dimension; glazing stops; drainage holes; internal weep
drainage system. Subsill with end dams are required.
Doors: 2 inches thick, 5-inch wide top rail, 5-inch wide vertical stiles, 10-inch wide bottom rail;
square glazing stops.
Flashings: Aluminum, finish to match mullion sections where exposed.

C.
D.
2.04
A.

GLASS AND GLAZING MATERIALS
Glass and Glazing Materials: As specified in Section 08800 of types described below:
1.
Glass at Exterior and several Interior Lights (reference drawings): 1-inch insulated type
(outer pane of ¼ inch Clear exterior, ¼ inch Clear inner). Tempered where required.
Low-E coating, third surface. U-Value .35 Min., SHGC .25 Min.
3.
Spandrel Glass at some Exterior Lights (reference drawings): 1-inch insulated type, fully
colored or tinted to match other, although non-visual or see-through.

2.05
A.

SEALANT MATERIALS
Sealant and Backing Materials: As specified in Section 07900.

2.06
A.

HARDWARE
Weather Stripping, Sill Sweep Strips, Thresholds, Hinges, Tubular Pull Handles, Panic Device,
Closer: Manufacturers’ standard type to suit application, and finish, all provided by storefront
manufacturer / supplier.

2.07
A.

FABRICATION
Fabricate components with minimum clearances and shim spacing around perimeter of assembly,
yet enabling installation and dynamic movement of perimeter seal.
Accurately fit and secure joints and corners. Make joints flush, hairline, and weatherproof.
Prepare components to receive anchor devices. Fabricate anchors.
Arrange fasteners and attachments to conceal from view.
Prepare components with internal reinforcement for door hardware and door operator hinge
hardware.
Reinforce framing members for imposed loads.

B.
C.
D.
E.
F.
2.08
A.
B.

FINISHES
Finish coatings to conform to AAMA
Exposed Aluminum Surfaces: Clear Anodized.
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PART 3 EXECUTION
3.01
A.
B.
C.

EXAMINATION
Verify site opening conditions.
Verify dimensions, tolerances, and method of attachment with other work.
Verify wall openings and adjoining air and vapor seal materials are ready to receive work of this
Section.

3.02
A.

INSTALLATION
Install wall system in accordance with manufacturer’s instructions and AAMA - Metal Curtain
Wall, Window, Store Front and Entrance - Guide Specifications Manual.
Attach to structure to permit sufficient adjustment to accommodate construction tolerances and
other irregularities.
Provide alignment attachments and shims to permanently fasten system to building structure.
Align assembly plumb and level, free of warp or twist. Maintain assembly dimensional tolerances,
aligning with adjacent work.
Provide thermal isolation where components penetrate or disrupt building insulation.
Install sill flashings and manufacturer’s standard subsill, head and jamb systems.
Coordinate attachment and seal of perimeter air and vapor barrier materials.
Pack fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of thermal
barrier.
Set thresholds in bed of mastic and secure.
Install hardware using templates provided.
Install glass in accordance with Section 08800, to glazing method required to achieve performance
criteria.
Install perimeter sealant to method required to achieve performance criteria, backing materials, and
installation criteria in accordance with Section 07900.

B.
C.
D.
E.
F.
G.
H.
I.
J.
K.
L.
3.03
A.
B.

TOLERANCES
Maximum Variation from Plumb: 0.06 inches every 3 ft non-cumulative or 1/16 inches per 10
feet, whichever is less.
Maximum Misalignment of Two Adjoining Members Abutting in Plane: 1/32 inch.

3.04
A.

ADJUSTING
Adjust operating hardware and sash for smooth operation.

3.05
A.
B.

CLEANING
Remove protective material from prefinished aluminum surfaces.
Wash down surfaces with a solution of mild detergent in warm water, applied with soft, clean
wiping cloths. Take care to remove dirt from corners. Wipe surfaces clean.
Remove excess sealant by method acceptable to sealant manufacturer.

C.
3.06
A.

PROTECTION OF FINISHED WORK
Protect finished Work from damage.
END OF SECTION 08410
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SECTION 08520
ALUMINUM WINDOWS
Manko Window Systems Inc. 3345i Series
“67” Replacement - Offset Fixed Windows
“Simulated Hung Window”
PART 1 GENERAL
1.01
A.

SUMMARY
Section Includes:
1. All exterior windows furnished and installed as shown on drawings, specified in this section and
designated in AAMA 101/I.S.2.
2. All labor, materials, tools, equipment, and services needed to furnish and install Architectural Performance
Class windows.
3. Components furnished with installed windows.
4. Installation accessories furnished and installed.

1.02
A.

SYSTEM PERFORMANCE REQUIREMENTS
Design Wind Loads
1. The design wind pressure for the project will be: Per local building codes
2. All structural components, including meeting rails, mullions, and anchors shall be designed accordingly,
complying with deflection and stress requirements of Paragraph 1.02 B.
Air, Water, and Structural Performance Requirements
1. When tested in accordance with cited test procedures, windows shall meet or exceed the following
performance criteria, as well as those indicated in AAMA 101/I.S.2 for Architectural (AW) Performance
Class windows, Performance Grade 80 (AW80) unless otherwise noted herein.
2. Air Test Performance Requirements
a. Air infiltration maximum 0.1 cfm per square foot at 6.24 psf pressure differential when tested in
accordance with ASTM E283.
3. Water Test Performance Requirements
a. No uncontrolled water leakage at 12.00 psf static pressure differential, with water application rate of
5 gallons/hr/sq ft when tested in accordance with ASTM E331.
4. Structural Test Performance Requirements
a. Uniform Load Deflection Test
i. No deflection of any unsupported span L of test unit (framing rails, muntins, mullions, etc.) in
excess of L/175 at both a positive and negative load of 80 psf (design test pressure) when tested
in accordance with ASTM E330.
ii. Structural reinforcing that is not standard on units being furnished is not allowed.
b. Uniform Load Structural Test
i. Unit to be tested at 1.5 x design test pressure (120 psf), both positive and negative, acting
normal to plane of wall in accordance with ASTM E330.
ii. No glass breakage; permanent damage to fasteners, hardware parts, or anchors; damage to make
windows inoperable; or permanent deformation of any main frame or ventilator member in
excess of 0.2% of its clear span.
Life Cycle Testing:
1. When tested in accordance with AAMA 910-93, there is to be no damage to fasteners, hardware parts,
support arms, activating mechanisms or any other damage that would cause the window to be inoperable at
the conclusion of testing. Air infiltration and water resistance tests shall meet the primary performance
requirements specified.
Thermal Transmittance (U-Value):
1. Whole window U-Value based on NFRC 100 test sizes and calculated by using NFRC approved versions
of Windows and Therm software. Thermal transmittance (U-Value) shall not exceed 0.40 BTU/hr/sf/degF.
Solar Heat Gain (SHGC):
1. Whole window SHGC Value based on NFRC 200 test sizes and calculated by using NFRC approved
versions of Windows and Therm software. SHGC shall not exceed 0.25.

B.

C.

D.

E.
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1.03
A.
B.

C.

D.

SUBMITTALS
General Requirements
1. Provide all submittals in a timely manner to meet the required construction completion schedule.
Shop Drawings
1. Shop drawings must be prepared wholly by the window manufacturer, or a qualified engineering services
firm under the direction of the manufacturer. Shop drawings for pre-engineered configurations may be
prepared by installers authorized per 1.04 QUALITY ASSURANCE.
2. Provide design details along with bid proposals to define system aesthetic and functional characteristics.
3. Provide three photocopied sets of shop drawings, including half size details of all necessary conditions.
Samples
1. Components: Submit samples of anchors, fasteners, hardware, assembled corner sections and other
materials and components as requested by Architect.
2. Finish: Submit color samples for Architect's approval as requested.
Test Reports and Calculations
1. Submit certified independent laboratory test reports verifying compliance with all test requirements of 1.02
SYSTEM PERFORMANCE REQUIREMENTS as requested by Architect.

1.04
A.

QUALITY ASSURANCE
Qualifications
1. Upon request, the window manufacturer will provide written confirmation that the installer is authorized to
install window products to be used on this project.

1.05
A.

DELIVERY, STORAGE, AND HANDLING
Packing, Shipping, Handling and Unloading
1. Materials will be packed, loaded, shipped, unloaded, stored, and protected in accordance with AAMA CW10.

1.06
A.

WARRANTY
Aluminum Window Warranty
1. Products: Submit a written warranty, executed by the window manufacturer, for a period of 2 years (10
years for insulated glass seal failure) from the date of manufacture, against defective materials or
workmanship, including substantial non-compliance with applicable specification requirements and
industry standards, which results in premature failure of the windows, finish, factory-glazed glass, or parts,
outside of normal wear.
a. In the event that windows or components are found defective, manufacturer will repair or provide
replacements without charge at manufacturer’s option.
b. Warranty for all components must be direct from the manufacturer (non-pass through) and nonprorated for the entire term. Warranty must be assignable to the non-residential owner, and
transferable to subsequent owners through its length.
2. Installation: Submit a written warranty, executed by the window installer, for a period of 2 years from the
date of substantial completion, against defective materials or workmanship, including substantial noncompliance with applicable specification requirements, which result in premature failure.
a. In the event that installation of windows or components is found to be defective, installer will repair
or provide replacements without charge at the installer’s option.

PART 2 PRODUCTS
2.01
A.

B.

MANUFACTURERS
Acceptable Manufacturer
1. Drawings and specifications are based on:
a. Manko Window Systems, Inc. 3345i Series Historical Replication Offset Fixed Windows.
Substitutions
1. Other manufacturers’ products that meet or exceed specified design requirements may be considered.
Submit the following information with request for substitutions at least ten (10) working days prior to bid
date.
a. Test reports specified in 1.02 SYSTEM PERFORMANCE REQUIREMENTS
b. Full proposal details and samples specified in 1.03 SUBMITTALS
c. Copy of manufacturer's warranty specified in 1.06 WARRANTY
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d. Other information as requested for evaluation
2. Substitute products not pre-approved by the Architect via addenda will not be considered.
2.02
A.

MATERIALS
Aluminum Members
1. Extruded aluminum prime billet 6063-T5 or 6063-T6 alloy for primary components; 6063-T5, 6063-T6, or
6061-T6 for structural components; all meeting the requirements of ASTM B221.
2. Aluminum sheet alloy 5005 H 32 (for anodic finish), meeting the requirements of ASTM B209 or alloy
3003 H 14 (for painted or unfinished sheet).

2.03
A.

MANUFACTURED UNITS
Materials
1. Principal window frame members will be a minimum 0.090" in thickness at all structural areas. Hardware
mounting locations and other screw penetration areas are to be 0.125” in thickness or utilize an integral
screw races.
2. Extruded or formed trim components will be a minimum 0.062" in thickness.

B.

2.04
A.
B.
C.
D.

E.

F.

G.

I.

J.

Fabrication
1. Frame depth shall be 4 ½” minimum.
COMPONENTS
All steel components including attachment fasteners to be 300 series stainless steel except as noted.
Extruded aluminum components 6063-T5 or 6063-T6.
Thermoplastic or thermo-set plastic caps, housings and other components to be injection-molded nylon, extruded
PVC, or other suitable compound.
Sealants
1. All sealants shall comply with applicable provisions of AAMA 800 and/or Federal Specifications FS-TT001 and 002 Series.
2. Frame joinery sealants shall be suitable for application specified and as tested and approved by window
manufacturer.
Glass
1. Provide in accordance with Section 08800.
2. Sealed insulated glass shall meet ASTM E774 Class A.
Glazing
1. Provide in general accordance with Section 08800.
2. Glazing method shall be in general accordance with the FGMA Glazing Manual for specified glass type, or
as approved by the glass fabricator.
Glazing Materials
1. Setting Blocks/Edge Blocking: Provide in sizes and locations recommended by FGMA Glazing Manual.
2. Back-bedding tapes, expanded cellular glazing tapes, toe beads, heel beads, and cap beads shall meet the
requirements of applicable specifications cited in AAMA 800.
3. Glazing gaskets shall be non-shrinking, weather-resistant, and compatible with all materials in contact.
4. Structural silicone sealant where used shall meet the requirements of ASTM C 1184.
5. Spacer tape in continuous contact with structural silicone shall be tested for compatibility and approved by
the sealant manufacturer for the intended application. Gaskets in continuous contact with structural
silicone shall be extruded silicone or compatible material.
Steel Components
1. Provide steel reinforcements as necessary to meet the system performance requirements of 1.02.
2. Concealed steel anchors and reinforcing shall be factory painted after fabrication with rust-inhibitive
primer complying with Federal Specification TT-P-645.
Thermal Break Construction:
1. Structural Thermal Barrier
a. Structural thermal barriers shall consist of polyamide (nylon 6.6) struts reinforced with glass fibers
oriented in all three (3) axis.
b. Frame and sash members must include a thermal break applied in the manufacturer’s facility, using a
low conductance material consisting of twin polyamide struts not less than 24mm in length.
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K.

L.

M.

N.

2.05
A.

B.
C.

2.06
A.

Weather Stripping:
1. Dual durometer PVC, neoprene, EPDM or other suitable material as tested and approved by the window
manufacturer.
2. Securely stake and join at corners. Provide drainage to exterior as necessary.
Muntins:
1. Provide muntin grids in configurations as shown on architectural drawings.
2. Exterior muntin grids shall be applied to main frame in a manner that allows for thermal expansion without
compromising grid appearance or glass replacement.
3. Exterior Muntin grids that are adhered to glass surface are not acceptable.
4. Interior applied flat bar muntin grids that are adhere to glass surface are acceptable.
5. Muntin grid finish to match window frames.
Panning:
1. Provide extruded aluminum panning to receive replacement windows as shown on architectural drawings.
2. Finish to match window frames.
Receptors/Sill Starter:
1. Provide extruded aluminum receptors to receive windows, as shown on architectural drawings.
2. Finish to match window frames.
FABRICATION
General:
1. Finish, fabricate and shop assemble frame members into complete windows under the responsibility of one
manufacturer.
2. No bolts, screws, or fastenings to bridge thermal barrier or impair independent frame movement.
3. Fabricate to allow for thermal movement of materials when subjected to a temperature differential from -30
degrees F to +180 degrees F.
Frames:
1. Cope and mechanically fasten each corner leaving only hairline joinery, then seal weather tight.
Glass Drainage:
1. Provision shall be made to insure that water will not accumulate and remain in contact with the perimeter
area of sealed insulated glass.
FINISHES
Finish of Aluminum Components
1. Finish of all exposed areas of aluminum windows and components shall be done in accordance with the
appropriate AAMA Voluntary Guide Specification shown (select from below).
Designation
Description
Standard
Color
AAM12C21A31
Clear - Class II AAMA 611
Clear

PART 3 EXECUTION
3.01
A.

EXAMINATION
Site Verification of Conditions
1. Verify that building substrates permit installation of windows according to the manufacturer's instructions,
approved shop drawings, calculations, and contract documents.
2. Do not install windows until unsatisfactory conditions are corrected.

3.02
A.

INSTALLATION
Erection of Aluminum Windows
1. Install windows with skilled tradesman in exact accordance with approved shop drawings, installation
instructions, specifications, and AAMA 101/I.S.2.
2. Windows must be installed plumb, square, and level for proper weathering and operation. Jambs must not
be “sprung”, bowed or warped during installation.
3. Aluminum that is not organically coated shall be insulated from direct contact with steel, masonry,
concrete or other dissimilar metals by bituminous paint, zinc chromate primer, nonconductive shims or
other suitable insulating material.
END OF SECTION
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SECTION 085213
METAL-CLAD WOOD WINDOWS
“38” Replacement & New Windows
PART 1 GENERAL
1.1

SUMMARY
A. Section Includes: Wood-framed, aluminum-clad windows of the following types: single hung,
Reference Drawings, elevations and Schedules.

1.2

REFERENCES
A. General: Standards listed by reference form a part of this specification section. Standards listed
are identified by issuing authority, abbreviation, designation number, title, or other
designation. Standards subsequently referenced in this Section are referred to by issuing
authority abbreviation and standard designation.
B. American Architectural Manufacturers Association (AAMA):
1. AAMA 502 - Voluntary Specification for Field Testing of Newly Installed
Fenestration Products.
2. AAMA 902 - Voluntary Specification for Sash Balances.
3. AAMA 2605 - Voluntary Specification, Performance Requirements, and Test
Procedures for Superior Performing Organic Coatings on Aluminum Extrusions and
Panels.
4. NAFS - North American Fenestration Standard/Specification for windows, doors, and
skylights.
C. Andersen E-Series Product Installation Guides.
D. ASTM International (ASTM):
1. ASTM C1036 - Standard Specification for Flat Glass.
2. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat
Glass.
3. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound
Transmission Loss of Building Partitions and Elements.
4. ASTM E1105 - Standard Test Method for Field Determination of Water Penetration of
Installed Exterior Windows, Skylights, Doors, and Curtain Walls, by Uniform or Cyclic
Static Air Pressure Difference.
5. ASTM E2190 - Standard Specification for Insulating Glass Unit Performance and
Evaluation.
6. ASTM F2090 - Standard Specification for Window Fall Prevention Devices with
Emergency Escape (Egress) Release Mechanisms.
E. Insulating Glass Certification Council (IGCC): Insulating Glass Unit Certification.
F. Insulating Glass Manufacturers Alliance of Canada (IGMAC) and Canadian General Standards
Board (CGSB): Insulating Glass Units Standard CAN/CGSB 12.8-97.
G. International Standards Organization (ISO): ISO 14021 - Environmental Labels and
Declarations -- Self-Declared Environmental Claims (Type II Environmental Labeling).
H. National Fenestration Rating Council (NFRC):
1. NFRC 100 - Procedure for Determining Fenestration Product U-Factors.
2. NFRC 200 - Procedure for Determining Fenestration Product Solar Heat Gain
Coefficient and Visible Transmittance at Normal Incidence.
I. Texas Department of Insurance: Product Evaluation WIN-1875 for compliance with wind loads
specified in the International Residential Code (IRC) and the International Building Code
(IBC).
J. U.S. Environmental Protection Agency (EPA): ENERGY STAR.
K. Window and Door Manufacturers Association (WDMA):
1. WDMA Hallmark Certification Program for Manufacturers.
2. WDMA I.S. 4 - Industry Specification for Preservative Treatment for Millwork.
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1.3

ADMINISTRATIVE REQUIREMENTS
A. Pre-installation Meetings: Conduct pre-installation meeting to clarify Project requirements,
substrate conditions, manufacturer’s installation instructions, and manufacturer’s warranty
requirements.

1.4

PERFORMANCE REQUIREMENTS
A. Structural Performance Requirements:
1. Comply with requirements of NAFS.

1.5

SUBMITTALS
A. Product Data: For each type of product required.
B. Shop Drawings: Showing methods of installation, plans, sections, elevations, and details of
walls, specified loads, flashings, vents, sealants, and interfaces with all materials not supplied
by the window manufacturer, and identification of proposed component parts and finishes.
C. Samples: Selection and verification samples for finishes, colors, and textures. Submit two
complete sample sets of each type of material required.
D. Certificates: Signed by manufacturer certifying materials comply with specified performance
characteristics, criteria, and physical requirements.
E. Test and Evaluation Reports: Showing compliance with specified performance characteristics
and physical properties.
F. Manufacturer Instructions: Manufacturer installation, storage, and other instructions.
G. Qualification Statements: For manufacturer and installer.

1.6

QUALITY ASSURANCE
A. Manufacturer Qualifications:
1. Member in good standing of the Insulating Glass Certification Council (IGCC).
2. Hallmark Certified Manufacturer and member in good standing of the Window and
Door Manufacturers Association (WDMA).
3. U.S. EPA ENERGY STAR Partner.
4. Capable of demonstrating an extended history of window and door design, production
and innovation.
B. Installer Qualifications:
1. Minimum five years’ experience in the commercial installation of products required
for the Project.
2. Experience on at least five projects of similar size, type, and complexity as the Project.
3. An entity utilizing workers competent in techniques required by manufacturer for
product types and applications indicated.

1.7

DELIVERY, STORAGE, AND HANDLING
A. Comply with manufacturer’s ordering instructions and lead time requirements to avoid
construction delays.
B. Deliver materials to Project in manufacturer’s original unopened, undamaged containers with
identification labels intact.
C. Storage and Protection: Store materials and accessories protected from exposure to harmful
environmental conditions and at temperature and humidity conditions recommended by
manufacturer off ground, under cover and not exposed to weather and construction activities.

1.8

WARRANTY
A. Special Warranty: Manufacturer's transferrable, non-prorated limited warranty.
1. Warranty Period, Glass: 20 years.
2. Warranty Period, Non-Glass Parts: 10 years.
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PART 2 PRODUCT
2.1

METAL-CLAD WOOD WINDOWS
A. General: Provide windows complying with the performance requirements indicated and tested
according to NAFS.
B. Basis-of-Design Product: Subject to compliance with requirements provide Andersen
Corporation: Andersen E-Series windows.
C. Substitution Limitations As a Historical window replacement reviewed and approved by
the State of Texas & Federal NPS, substitutions may not be allowed. .

2.2

MATERIALS
A. Construction:
1. Cladding: Extruded aluminum, minimum thickness 0.050 inch (1.27 mm).
2. Frame: Preservative treated laminated veneer lumber.
3. Interior Exposed Frame: Preservative treated solid lumber, kiln dried and suitable for
stain or painted finish.
4. Sash: Preservative treated solid lumber, kiln dried and suitable for stain or painted
finish.
B. Wood Species: Manufacturers standard for painted finish
C. Interior Finish:
2. Painted: Factory-applied before assembly, White.
D. Exterior Finish:
1. Painted Frame: Factory-applied baked-on silicone polyester enamel, in compliance
with AAMA 2604, AAMA 2605, color as selected from manufacturer’s standard
colors.
2. Painted Sash: Factory-applied baked-on silicone polyester enamel, same as above.

2.3

WINDOW
A. Window Type and Performance Requirements: Single-Hung
1. Single-Hung Performance Class LC and Grade, Non-Impact-Resistant: PG55.
B. Air Infiltration Requirements:
1. Air Infiltration Rate: < 0.2 cfm/sf².
C. Environmental Certifications: Energy Star Rated, 2015 IECC compliance for Texas,
U-Value - .35 Min., SHGC - .25 Min.
D. Hardware:
1. Sash Lock/Tilt Mechanism Type and Material: Self-latching, die-cast zinc.
2. Sash Lift Type and Material: Surface mounted, die-cast zinc.
3. Sash Lock and Sash Lift Finish: to Be Selected; White, Pewter, Satin Chrome.
4. Balancer Type and Material: [Spring-loaded block and tackle] [AAMA 902 Class 5
spiral], galvanized steel.
5. Jamb Liner:
a. Type and Material: Concealed, rigid vinyl.
b. Color: [White].
6. Window Opening Control Device: Provide device to restrict operable sash to less than
four inches maximum clear opening and releasable, in compliance with ASTM F2090,
[White].
E. Insect Screens:
1. Type: Conventional [half].
a. Frame Material: Aluminum.
b. Painted Finish and Color: [Factory-applied baked-on silicone polyester
enamel] [Match window frame]
c. Insect Screen Material: [Fiberglass mesh]
F. Exterior Trim and Accessories: as detailed on drawings
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G. Mullions: [Laminated veneer lumber] configured to be structurally sound and designed in
accordance with AAMA 450.
2.4

NON-IMPACT-RESISTANT GLAZING <Insert window designation(s) used on Drawings>.
A: Thermal Transmission (U-Factor), NFRC 100:
1. Double-Hung: [0.30 without grilles] .
B. Solar Heat Gain Coefficient (SHGC), NFRC 200:
1. Double-Hung: [0.30 without grilles].
C. Visible Light Transmittance (VLT), NFRC 200:
1. Double-Hung: [0.51 without grilles].
D. Sound Transmission Class (STC)/Outdoor Indoor Transmission Classification (OITC), ASTM
E90:
1. Double-Hung: [28/24].
E. Glass Units: Provide insulating glass units certified through [Insulating Glass Certification
Council as conforming to the requirements of IGCC and ASTM E2190]
1. Manufacturer Designation: Andersen Low-E4 Glass.
2. Glazing Configuration: [Dual-pane].
3. Tint: [None].
4. Seal and Spacer Type: Dual sealed insulating glass units with polyisobutylene primary
seal, silicone secondary seal, and stainless steel spacers.
5. Glass Spacer Color: [White]
6. Glass Type: [Annealed glass, ASTM C1036]

PART 3 EXECUTION
3.1

EXAMINATION
A. Verify that all substrate conditions are suitable for installation in compliance with
manufacturer’s recommendations.
B. Do not begin installation until substrates have been properly prepared and any conditions not
in compliance with manufacturer’s recommendations have been corrected.

3.2

INSTALLATION
A. General: Comply with manufacturer’s product recommendations, including but not limited to
the Andersen Unit Installation Guide, installation information in product literature and on
product packaging. Comply with Drawings [and Shop Drawings] for installing windows,
hardware, accessories, and other components.
B. Install windows plumb, level and square. Anchor windows securely to structure in correct
orientation to flashing and adjacent construction as indicated. Comply with product
installation instructions for proper flashing integration into wall system. Install windows so as
to drain water penetration to the exterior.
C. Adjust sashes, insect screens, ventilators, hardware and accessories as applicable for correct
fit. Adjust weatherstrip for smooth operation and weather-tight closure.

3.3

FIELD QUALITY CONTROL
A. Field Testing: Provide field testing of installed units.
1. Test units in compliance with AAMA 502.
2. Use test equipment calibrated according to ASTM E1105.

3.4

CLEANING
A. Refer to manufacturer for guidance on timing for when best to remove protective films and
non-permanent labels after installation.
B. Remove excess sealant, soiling, dirt, and other substances. Clean window frame and glass
surfaces. Avoid damaging coatings and finishes.
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C. Touch-up, repair or replace glass or other window components broken, scratched or damaged
during construction prior to Substantial Completion.
D. Remove and lawfully dispose of construction debris from Project site.
3.5

PROTECTION
A. Protect installed windows and finish surfaces from damage during construction until
completion of Project and acceptance by Owner.
END OF SECTION
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The Secretary of the Interior's "Standards for Rehabilitation" require that where historic windows
are individually significant features, or where they contribute to the character of significant
facades, their distinguishing visual qualities must not be destroyed. Further, the rehabilitation
guidelines recommend against changing the historic appearance of windows through the use of
inappropriate designs, materials, finishes, or colors which radically change the sash, depth of
reveal, and muntin configuration; the reflectivity and color of the glazing; or the appearance of the
frame.
Windows are among the most vulnerable features of historic buildings undergoing
rehabilitation. This is especially the case with rolled steel windows, which are often mistakenly not
deemed worthy of preservation in the conversion of old buildings to new uses. The ease with which they
can be replaced and the mistaken assumption that they cannot be made energy efficient except at great
expense are factors that typically lead to the decision to remove them.
In many cases, however, repair and retrofit of the historic windows are more economical than wholesale
replacement, and all too often, replacement units are unlike the originals in design and appearance. If
the windows are important in establishing the historic character of the building, insensitively designed
replacement windows may diminish—or destroy—the building's historic character.
This Brief identifies various types of historic steel windows that dominated the metal window market
from 1890-1950. It then gives criteria for evaluating deterioration and for determining appropriate
treatment, ranging from routine maintenance and weatherization to extensive repairs, so that
replacement may be avoided where possible. This information applies to do-it-yourself jobs and to large
rehabilitations where the volume of work warrants the removal of all window units for complete overhaul
by professional contractors.
This Brief is not intended to promote the repair of ferrous metal windows in every case, but rather to
ensure that preservation is always the first consideration in a rehabilitation project. Some windows are
not important elements in defining a building's historic character; others are highly significant, but so
deteriorated that repair is infeasible. In such cases, the Brief offers guidance in evaluating appropriate
replacement windows.
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Historical Development
Although metal windows were available as early as 1860 from catalogues published by architectural
supply firms, they did not become popular until after 1890. Two factors combined to account for the
shift from wooden to metal windows about that time. Technology borrowed from the rolling industry
permitted the mass production of rolled steel windows. This technology made metal windows cost
competitive with conventional wooden windows. In addition, a series of devastating urban fires in
Boston, Baltimore, Philadelphia, and San Francisco led to the enactment of strict fire codes for industrial
and multi-story commercial and office buildings.
As in the process of making rails for railroads, rolled steel windows were made by passing hot bars of
steel through progressively smaller, shaped rollers until the appropriate angled configuration was
achieved. The rolled steel sections, generally 1/8" thick and 1" - 1-1/2" wide, were used for all the
components of the windows: sash, frame, and subframe. With the addition of wire glass, a fire-resistant
window resulted. These rolled steel windows are almost exclusively found in masonry or concrete
buildings.
A by-product of the fire-resistant window was the strong metal frame that permitted the installation of
larger windows and windows in series. The ability to have expansive amounts of glass and increased

ventilation dramatically changed the designs of late 19th and early 20th century industrial and
commercial buildings.
The newly available, reasonably priced steel windows soon became popular for more than just their fireresistant qualities. They were standardized, extremely durable, and easily transported. These qualities
led to the use of steel windows in every type of construction, from simple industrial and institutional
buildings to luxury commercial and apartment buildings. Casement, double-hung, pivot, projecting,
austral, and continuous windows differed in operating and ventilating capacities. In addition, the thin
profiles of metal windows contributed to the streamlined appearance of the Art Deco, Art Modern, and
International Styles, among others.
The extensive use of rolled steel metal windows continued until after World War II when cheaper,
noncorroding aluminum windows became increasingly popular. While aluminum windows dominate the
market today, steel windows are still fabricated. Should replacement of original windows become
necessary, replacement windows may be available from the manufacturers of some of the earliest steel
windows. Before an informed decision can be made whether to repair or replace metal windows,
however, the significance of the windows must be determined and their physical condition assessed.

Evaluation
Historic and Architectural Considerations
An assessment of the significance of the windows should begin with a consideration of their function in
relation to the building's historic use and its historic character. Windows that help define the building's
historic character should be preserved even if the building is being converted to a new use. For example,
projecting steel windows used to introduce light and an effect of spaciousness to a warehouse or
industrial plant can be retained in the conversion of such a building to offices or residences.
Other elements in assessing the relative importance of the historic windows include the design of the
windows and their relationship to the scale, proportion, detailing and architectural style of the building.
While it may be easy to determine the aesthetic value of highly ornamented windows, or to recognize
the importance of streamlined windows as an element of a style, less elaborate windows can also
provide strong visual interest by their small panes or projecting planes when open, particularly in
simple, unadorned industrial buildings.
One test of the importance of windows to a building is to ask if the overall appearance of the building
would be changed noticeably if the windows were to be removed or radically altered. If so, the windows
are important in defining the building's historic character, and should be repaired if their physical
condition permits.

Physical Evaluation
Steel window repair should begin with a careful evaluation of the physical condition of each unit. Either
drawings or photographs, liberally annotated, may be used to record the location of each window, the
type of operability, the condition of all three parts—sash, frame and subframe—and the repairs essential
to its continued use.
Specifically, the evaluation should include: presence and degree of corrosion; condition of paint;
deterioration of the metal sections, including bowing, misalignment of the sash, or bent sections;
condition of the glass and glazing compound; presence and condition of all hardware, screws, bolts, and
hinges; and condition of the masonry or concrete surrounds, including need for caulking or resetting of
improperly sloped sills.
Corrosion, principally rusting in the case of steel windows, is the controlling factor in window repair;
therefore, the evaluator should first test for its presence. Corrosion can be light, medium, or heavy,
depending on how much the rust has penetrated the metal sections. If the rusting is merely a surface
accumulation or flaking, then the corrosion is light. If the rusting has penetrated the metal (indicated by
a bubbling texture), but has not caused any structural damage, then the corrosion is medium. If the rust
has penetrated deep into the metal, the corrosion is heavy. Heavy corrosion generally results in some
form of structural damage, through delamination, to the metal section, which must then be patched or
spliced.
A sharp probe or tool, such as an ice pick, can be used to determine the extent of corrosion in the metal.
If the probe can penetrate the surface of the metal and brittle strands can be dug out, then a high
degree of corrosive deterioration is present.
In addition to corrosion, the condition of the paint, the presence of bowing or misalignment of metal
sections, the amount of glass needing replacement, and the condition of the masonry or concrete
surrounds must be assessed in the evaluation process. These are key factors in determining whether or

not the windows can be repaired in place. The more complete the inventory of existing conditions, the
easier it will be to determine whether repair is feasible or whether replacement is warranted.

Rehabilitation Work Plan
Following inspection and analysis, a plan for the rehabilitation can be formulated. The actions necessary
to return windows to an efficient and effective working condition will fall into one or more of the
following categories: routine maintenance, repair, and weatherization. The routine maintenance and
weatherization measures described here are generally within the range of do-it-yourselfers. Other
repairs, both moderate and major, require a professional contractor. Major repairs normally require the
removal of the window units to a workshop, but even in the case of moderate repairs, the number of
windows involved might warrant the removal of all the deteriorated units to a workshop in order to
realize a more economical repair price. Replacement of windows should be considered only as a last
resort.
Since moisture is the primary cause of corrosion in steel windows, it is essential that excess moisture be
eliminated and that the building be made as weathertight as possible before any other work is
undertaken. Moisture can accumulate from cracks in the masonry, from spalling mortar, from leaking
gutters, from air conditioning condensation runoff, and from poorly ventilated interior spaces.
Finally, before beginning any work, it is important to be aware of health and safety risks involved. Steel
windows have historically been coated with lead paint. The removal of such paint by abrasive methods
will produce toxic dust. Therefore, safety goggles, a toxic dust respirator, and protective clothing should
be worn. Similar protective measures should be taken when acid compounds are used. Local codes may
govern the methods of removing lead paints and proper disposal of toxic residue.

Typical Rolled Steel Windows
DOUBLE-HUNG industrial windows duplicated the look of traditional wooden windows. Metal doublehung windows were early examples of a building product adapted to meet stringent new fire code
requirements for manufacturing and high-rise buildings in urban areas. Soon supplanted in industrial
buildings by less expensive pivot windows, double-hung metal windows regained popularity in the 1940s
for use in speculative suburban housing.
PIVOT windows were an early type of industrial window that combined inexpensive first cost and low
maintenance. Pivot windows became standard for warehouses and power plants where the lack of
screens was not a problem. The window shown here is a horizontal pivot. Windows that turned about a
vertical axis were also manufactured (often of iron). Such vertical pivots are rare today.
PROJECTING windows, sometimes called awning or hopper windows, were perfected in the 1920s for
industrial and institutional buildings. They were often used in "combination" windows, in which upper
panels opened out and lower panels opened in. Since each movable panel projected to one side of the
frame only, unlike pivot windows, for example, screens could be introduced.
AUSTRAL windows were also a product of the 1920s. They combined the appearance of the doublehung window with the increased ventilation and ease of operation of the projected window. (When fully
opened, they provided 70% ventilation as compared to 50% ventilation for double-hung windows.)
Austral windows were often used in schools, libraries and other public buildings.
CASEMENT windows adapted the English tradition of using wrought iron casements with leaded cames
for residential use. Rolled steel casements (either single, as shown, or paired) were popular in the 1920s
for cottage style residences and Gothic style campus architecture. More streamlined casements were
popular in the 1930s for institutional and small industrial buildings.
CONTINUOUS windows were almost exclusively used for industrial buildings requiring high overhead
lighting. Long runs of clerestory windows operated by mechanical tension rod gears were typical. Long
banks of continuous windows were possible because the frames for such windows were often structural
elements of the building.

Routine Maintenance
A preliminary step in the routine maintenance of steel windows is to remove surface dirt and grease in
order to ascertain the degree of deterioration, if any. Such minor cleaning can be accomplished using a
brush or vacuum followed by wiping with a cloth dampened with mineral spirits or denatured alcohol.

If it is determined that the windows are in basically sound condition, the following steps can
be taken:
1.
removal of light rust, flaking and excessive paint;
2.
priming of exposed metal with a rust-inhibiting primer;
3.
replacement of cracked or broken glass and glazing compound;
4.
replacement of missing screws or fasteners;
5.
cleaning and lubrication of hinges;
6.
repainting of all steel sections with two coats of finish paint compatible with the primer; and
7.
caulking the masonry surrounds with a high quality elastomeric caulk.
Recommended methods for removing light rust include manual and mechanical abrasion or the
application of chemicals. Burning off rust with an oxyacetylene or propane torch, or an inert gas welding
gun, should never be attempted because the heat can distort the metal. In addition, such intense heat
(often as high as 3800 deg. F) vaporizes the lead in old paint, resulting in highly toxic fumes.
Furthermore, such heat will likely result in broken glass. Rust can best be removed using a wire brush,
an aluminum oxide sandpaper, or a variety of power tools adapted for abrasive cleaning such as an
electric drill with a wire brush or a rotary whip attachment. Adjacent sills and window jambs may need
protective shielding.
Rust can also be removed from ferrous metals by using a number of commercially prepared
anticorrosive acid compounds. Effective on light and medium corrosion, these compounds can be
purchased either as liquids or gels. Several bases are available, including phosphoric acid, ammonium
citrate, oxalic acid and hydrochloric acid. Hydrochloric acid is generally not recommended; it can leave
chloride deposits, which cause future corrosion. Phosphoric acid-based compounds do not leave such
deposits, and are therefore safer for steel windows. However, any chemical residue should be wiped off
with damp cloths, then dried immediately. Industrial blow-dryers work well for thorough drying. The use
of running water to remove chemical residue is never recommended because the water may spread the
chemicals to adjacent surfaces, and drying of these surfaces may be more difficult. Acid cleaning
compounds will stain masonry; therefore plastic sheets should be taped to the edge of the metal
sections to protect the masonry surrounds. The same measure should be followed to protect the glazing
from etching because of acid contact.
Measures that remove rust will ordinarily remove flaking paint as well. Remaining loose or flaking paint
can be removed with a chemical paint remover or with a pneumatic needle scaler or gun, which comes
with a series of chisel blades and has proven effective in removing flaking paint from metal windows.
Well-bonded paint may serve to protect the metal further from corrosion, and need not be removed
unless paint buildup prevents the window from closing tightly. The edges should be feathered by sanding
to give a good surface for repainting.
Next, any bare metal should be wiped with a cleaning solvent such as denatured alcohol, and dried
immediately in preparation for the application of an anticorrosive primer. Since corrosion can recur very
soon after metal has been exposed to the air, the metal should be primed immediately after cleaning.
Spot priming may be required periodically as other repairs are undertaken. Anticorrosive primers
generally consist of oil-alkyd based paints rich in zinc or zinc chromate. Red lead is no longer available
because of its toxicity. All metal primers, however, are toxic to some degree and should be handled
carefully. Two coats of primer are recommended. Manufacturer's recommendations should be followed
concerning application of primers.
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Repair
Repair in Place
The maintenance procedures described above will be insufficient when corrosion is extensive, or when
metal window sections are misaligned. Medium to heavy corrosion that has not done any structural
damage to the metal sections can be removed either by using the chemical cleaning process described
under "Routine Maintenance" or by sandblasting. Since sandblasting can damage the masonry surrounds
and crack or cloud the glass, metal or plywood shields should be used to protect these materials. The
sandblasting pressure should be low, 80-100 pounds per square inch, and the grit size should be in the
range of #10–#45. Glass peening beads (glass pellets) have also been successfully used in cleaning
steel sections. While sandblasting equipment comes with various nozzle sizes, pencil-point blasters are
most useful because they give the operator more effective control over the direction of the spray. The
small aperture of the pencil-point blaster is also useful in removing dried putty from the metal sections
that hold the glass. As with any cleaning technique, once the bare metal is exposed to air, it should be
primed as soon as possible. This includes the inside rabbeted section of sash where glazing putty has
been removed. To reduce the dust, some local codes allow only wet blasting. In this case, the metal
must be dried immediately, generally with a blow drier (a step that the owner should consider when

calculating the time and expense involved). Either form of sandblasting metal covered with lead paints
produces toxic dust. Proper precautionary measures should be taken against toxic dust and silica
particles.
Bent or bowed metal sections may be the result of damage to the window through an impact or
corrosive expansion. If the distortion is not too great, it is possible to re-align the metal sections without
removing the window to a metal fabricator's shop. The glazing is generally removed and pressure is
applied to the bent or bowed section. In the case of a muntin, a protective 2 x 4 wooden bracing can be
placed behind the bent portion and a wire cable with a winch can apply progressively more pressure
over several days until the section is realigned. The 2 x 4 bracing is necessary to distribute the pressure
evenly over the damaged section. Sometimes a section, such as the bottom of the frame, will bow out
as a result of pressure exerted by corrosion and it is often necessary to cut the metal section to relieve
this pressure prior to pressing the section back into shape and making a welded repair.
Once the metal sections have been cleaned of all corrosion and straightened, small holes and uneven
areas resulting from rusting should be filled with a patching material and sanded smooth to eliminate
pockets where water can accumulate. A patching material of steel fibers and an epoxy binder may be
the easiest to apply. This steel-based epoxy is available for industrial steel repair; it can also be found in
auto body patching compounds or in plumber's epoxy. As with any product, it is important to follow the
manufacturer's instructions for proper use and best results. The traditional patching technique—melting
steel welding rods to fill holes in the metal sections—may be difficult to apply in some situations;
moreover, the window glass must be removed during the repair process, or it will crack from the
expansion of the heated metal sections. After these repairs, glass replacement, hinge lubrication,
painting, and other cosmetic repairs can be undertaken as necessary.
To complete the checklist for routine maintenance, cracked glass, deteriorated glazing compound,
missing screws, and broken fasteners will have to be replaced; hinges cleaned and lubricated; the metal
windows painted, and the masonry surrounds caulked. If the glazing must be replaced, all clips, glazing
beads, and other fasteners that hold the glass to the sash should be retained, if possible, although
replacements for these parts are still being fabricated. When bedding glass, use only glazing compound
formulated for metal windows. To clean the hinges (generally brass or bronze), a cleaning solvent and
fine bronze wool should be used. The hinges should then be lubricated with a non-greasy lubricant
specially formulated for metals and with an anticorrosive agent. These lubricants are available in a spray
form and should be used periodically on frequently opened windows.
Final painting of the windows with a paint compatible with the anticorrosive primer should proceed on a
dry day. (Paint and primer from the same manufacturer should be used.) Two coats of finish paint are
recommended if the sections have been cleaned to bare metal. The paint should overlap the glass
slightly to insure weathertightness at that connection. Once the paint dries thoroughly, a flexible exterior
caulk can be applied to eliminate air and moisture infiltration where the window and the surrounding
masonry meet.
Caulking is generally undertaken after the windows have received at least one coat of finish paint. The
perimeter of the masonry surround should be caulked with a flexible elastomeric compound that will
adhere well to both metal and masonry. The caulking used should be a type intended for exterior
application, have a high tolerance for material movement, be resistant to ultraviolet light, and have a
minimum durability of 10 years. Three effective compounds (taking price and other factors into
consideration) are polyurethane, vinyl acrylic, and butyl rubber. In selecting a caulking material for a
window retrofit, it is important to remember that the caulking compound may be covering other
materials in a substrate. In this case, some compounds, such as silicone, may not adhere well. Almost
all modern caulking compounds can be painted after curing completely. Many come in a range of colors,
which eliminates the need to paint. If colored caulking is used, the windows should have been given two
coats of finish paint prior to caulking.

Repair in Workshop
Damage to windows may be so severe that the window sash and sometimes the frame must be removed
for cleaning and extensive rust removal, straightening of bent sections, welding or splicing in of new
sections, and reglazing. These major and expensive repairs are reserved for highly significant windows
that cannot be replaced; the procedures involved should be carried out only by skilled workmen.
As part of the orderly removal of windows, each window should be numbered and the parts labeled. The
operable metal sash should be dismantled by removing the hinges; the fixed sash and, if necessary, the
frame can then be unbolted or unscrewed. (The subframe is usually left in place. Built into the masonry
surrounds, it can only be cut out with a torch.) Hardware and hinges should be labeled and stored
together.

The two major choices for removing flaking paint and corrosion from severely deteriorated windows are
dipping in a chemical bath or sandblasting. Both treatments require removal of the glass. If the windows
are to be dipped, a phosphoric acid solution is preferred, as mentioned earlier. While the dip tank
method is good for fairly evenly distributed rust, deep set rust may remain after dipping. For that
reason, sandblasting is more effective for heavy and uneven corrosion. Both methods leave the metal
sections clean of residual paint. As already noted, after cleaning has exposed the metal to the air, it
should be primed immediately after drying with an anticorrosive primer to prevent rust from recurring.
Sections that are seriously bent or bowed must be straightened with heat and applied pressure in a
workshop. Structurally weakened sections must be cut out, generally with an oxyacetylene torch, and
replaced with sections welded in place and the welds ground smooth. Finding replacement metal
sections, however, may be difficult. While most rolling mills are producing modern sections suitable for
total replacement, it may be difficult to find an exact profile match for a splicing repair. The best source
of rolled metal sections is from salvaged windows, preferably from the same building. If no salvaged
windows are available, two options remain. Either an ornamental metal fabricator can weld flat plates
into a built-up section, or a steel plant can mill bar steel into the desired profile.
While the sash and frame are removed for repair, the subframe and masonry surrounds should be
inspected. This is also the time to reset sills or to remove corrosion from the subframe, taking care to
protect the masonry surrounds from damage.
Missing or broken hardware and hinges should be replaced on all windows that will be operable.
Salvaged windows, again, are the best source of replacement parts. If matching parts cannot be found,
it may be possible to adapt ready-made items. Such a substitution may require filling existing holes with
steel epoxy or with plug welds and tapping in new screw holes. However, if the hardware is a highly
significant element of the historic window, it may be worth having reproductions made.

Weatherization
Historic metal windows are generally not energy efficient; this has often led to their wholesale
replacement. Metal windows can, however, be made more energy efficient in several ways, varying in
complexity and cost. Caulking around the masonry openings and adding weather-stripping, for example,
can be do-it-yourself projects and are important first steps in reducing air infiltration around the
windows. They usually have a rapid payback period. Other treatments include applying fixed layers of
glazing over the historic windows, adding operable storm windows, or installing thermal glass in place of
the existing glass. In combination with caulking and weather-stripping, these treatments can produce
energy ratings rivaling those achieved by new units.
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Weather stripping
The first step in any weatherization program, caulking, has been discussed above under "Routine
Maintenance." The second step is the installation of weather-stripping where the operable portion of the
sash, often called the ventilator, and the fixed frame come together to reduce perimeter air infiltration.
Four types of weather-stripping appropriate for metal windows are spring-metal, vinyl strips,
compressible foam tapes, and sealant beads. The spring-metal, with an integral friction fit mounting clip,
is recommended for steel windows in good condition. The clip eliminates the need for an applied glue;
the thinness of the material insures a tight closure. The weather-stripping is clipped to the inside
channel of the rolled metal section of the fixed frame. To insure against galvanic corrosion between the
weather-stripping (often bronze or brass), and the steel window, the window must be painted prior to
the installation of the weather-stripping. This weather-stripping is usually applied to the entire perimeter
of the window opening, but in some cases, such as casement windows, it may be best to avoid weatherstripping the hinge side. The natural wedging action of the weather-stripping on the three sides of the
window often creates an adequate seal.
Vinyl weather-stripping can also be applied to metal windows. Folded into a "V" configuration, the
material forms a barrier against the wind. Vinyl weather-stripping is usually glued to the frame, although
some brands have an adhesive backing. As the vinyl material and the applied glue are relatively thick,
this form of weather-stripping may not be appropriate for all situations.
Compressible foam tape weather-stripping is often best for large windows where there is a slight
bending or distortion of the sash. In some very tall windows having closure hardware at the sash
midpoint, the thin sections of the metal window will bow away from the frame near the top. If the gap is
not more than 1/4", foam weather-stripping can normally fill the space. If the gap exceeds this, the
window may need to be realigned to close more tightly. The foam weather-stripping comes either with
an adhesive or plain back; the latter variety requires application with glue. Compressible foam requires
more frequent replacement than either spring-metal or vinyl weather-stripping.

A fourth type of successful weather-stripping involves the use of a caulking or sealant bead and a
polyethylene bond breaker tape. After the window frame has been thoroughly cleaned with solvent,
permitted to dry, and primed, a neat bead of low modulus (firm setting) caulk, such as silicone, is
applied. A bond breaker tape is then applied to the operable sash covering the metal section where
contact will occur. The window is then closed until the sealant has set (27 days, depending on
temperature and humidity). When the window is opened, the bead will have taken the shape of the air
infiltration gap and the bond breaker tape can be removed. This weather-stripping method appears to be
successful for all types of metal windows with varying degrees of air infiltration.
Since the several types of weather-stripping are appropriate for different circumstances, it may be
necessary to use more than one type on any given building. Successful weather-stripping depends upon
using the thinnest material adequate to fill the space through which air enters. Weather-stripping that is
too thick can spring the hinges, thereby resulting in more gaps.

Appropriate Types of Weather-stripping for Metal Windows
SPRING-METAL comes in bronze, brass or stainless steel with an integral friction fit clip. The weatherstripping is applied after the repaired windows are painted to avoid galvanic corrosion. This type of thin
weather-stripping is intended for windows in good condition.
VINYL STRIPS are scored and fold into a "V" configuration. Applied adhesive is necessary which will
increase the thickness of the weather-stripping, making it inappropriate for some situations. The
weather-stripping is generally applied to the window after painting.
Closed cell FOAM TAPE comes either with or without an adhesive backing. It is effective for windows
with a gap of approximately 1/4" and is easy to install. However, this type of weather-stripping will need
frequent replacement on windows in regular use. The metal section should be cleaned of all dirt and
grease prior to its application.
SEALANT BEAD. This very effective type of weather-stripping involves the application of a clean bead
of firm setting caulk on the primed frame with a polyethelene bond breaker tape on the operable sash.
The window is then closed until the bead has set and takes the form of the gap. The sash is then opened
and the tape is removed leaving the set caulk as the weather-stripping.

Thermal Glazing
Another weatherization treatment is to install an additional layer of glazing to improve the thermal
efficiency of the existing window. The decision to pursue this treatment should proceed from careful
analysis. Each of the most common techniques for adding a layer of glazing will affect approximately the
same energy savings (approximately double the original insulating value of the windows); therefore,
cost and aesthetic considerations usually determine the choice of method. Methods of adding a layer of
glazing to improve thermal efficiency include adding a new layer of transparent material to the window;
adding a separate storm window; and replacing the single layer of glass in the window with thermal
glass.
The least expensive of these options is to install a clear material (usually rigid sheets of acrylic or glass)
over the original window. The choice between acrylic and glass is generally based on cost, ability of the
window to support the material, and long-term maintenance outlook. If the material is placed over the
entire window and secured to the frame, the sash will be inoperable. If the continued use of the window
is important (for ventilation or for fire exits), separate panels should be affixed to the sash without
obstructing operability. Glass or acrylic panels set in frames can be attached using magnetized gaskets,
interlocking material strips, screws or adhesives. Acrylic panels can be screwed directly to the metal
windows, but the holes in the acrylic panels should allow for the expansion and contraction of this
material. A compressible gasket between the prime sash and the storm panel can be very effective in
establishing a thermal cavity between glazing layers. To avoid condensation, 1/8" cuts in a top corner
and diagonally opposite bottom corner of the gasket will provide a vapor bleed, through which moisture
can evaporate. (Such cuts, however, reduce thermal performance slightly.) If condensation does occur,
however, the panels should be easily removable in order to wipe away moisture before it causes
corrosion.
The second method of adding a layer of glazing is to have independent storm windows fabricated. (Pivot
and austral windows, however, which project on either side of the window frame when open, cannot
easily be fitted with storm windows and remain operational.) The storm window should be compatible
with the original sash configuration. For example, in paired casement windows, either specially
fabricated storm casement windows or sliding units in which the vertical meeting rail of the slider
reflects the configuration of the original window should be installed. The decision to place storm windows
on the inside or outside of the window depends on whether the historic window opens in or out, and on
the visual impact the addition of storm windows will have on the building. Exterior storm windows,
however, can serve another purpose besides saving energy: they add a layer of protection against air

pollutants and vandals, although they will partially obscure the prime window. For highly ornamental
windows this protection can determine the choice of exterior rather then interior storm windows.
The third method of installing an added layer of glazing is to replace the original single glazing with
thermal glass. Except in rare instances in which the original glass is of special interest (as with stained
or figured glass), the glass can be replaced if the hinges can tolerate the weight of the additional glass.
The rolled metal sections for steel windows are generally from 1" 1-1/2" thick. Sash of this thickness can
normally tolerate thermal glass, which ranges from 3/8" 5/8". (Metal glazing beads, readily available,
are used to reinforce the muntins, which hold the glass.) This treatment leaves the window fully
operational while preserving the historic appearance. It is, however, the most expensive of the
treatments discussed here.

Window Replacement
Repair of historic windows is always preferred within a rehabilitation project. Replacement should be
considered only as a last resort. However, when the extent of deterioration or the unavailability of
replacement sections renders repair impossible, replacement of the entire window may be justified.
In the case of significant windows, replacement in kind is essential in order to maintain the historic
character of the building. However, for less significant windows, replacement with compatible new
windows may be acceptable. In selecting compatible replacement windows, the material, configuration,
color, operability, number and size of panes, profile and proportion of metal sections, and reflective
quality of the original glass should be duplicated as closely as possible.
A number of metal window manufacturing companies produce rolled steel windows. While stock modern
window designs do not share the multi-pane configuration of historic windows, most of these
manufacturers can reproduce the historic configuration if requested, and the cost is not excessive for
large orders. Some manufacturers still carry the standard pre-World War II multi-light windows using
the traditional 12" x 18" or 14" x 20" glass sizes in industrial, commercial, security, and residential
configurations. In addition, many of the modern steel windows have integral weather-stripping, thermal
break construction, durable vinyl coatings, insulating glass, and other desirable features.
Windows manufactured from other materials generally cannot match the thin profiles of the rolled steel
sections. Aluminum, for example, is three times weaker than steel and must be extruded into a boxlike
configuration that does not reflect the thin historic profiles of most steel windows. Wooden and vinyl
replacement windows generally are not fabricated in the industrial style, nor can they reproduce the thin
profiles of the rolled steel sections, and consequently are generally not acceptable replacements.
For product information on replacement windows, the owner, architect, or contractor should consult
manufacturers' catalogues, building trade journals, or the Steel Window Institute, 1230 Keith Building,
Cleveland, Ohio 44115.

Summary
The National Park Service recommends the retention of significant historic metal windows whenever
possible. Such windows, which can be a character-defining feature of a historic building, are too often
replaced with inappropriate units that impair rather than complement the overall historic appearance.
The repair and thermal upgrading of historic steel windows is more practicable than most people realize.
Repaired and properly maintained metal windows have greatly extended service lives. They can be made
energy efficient while maintaining their contribution to the historic character of the building.

SECTION 08581
CUSTOM STORM WINDOWS
PART 1 GENERAL
1.01
A.

SECTION INCLUDES
One-lite fixed panel storm windows for interior mount.

1.02
A.
B.

RELATED SECTIONS
Section 07900 – Joint sealers
Section 08800 - Glazing

1.03
A.
B.

SUBMITTALS
Submit under provisions of Section 01300
Product Data: Manufacturer’s data sheets on each product to be used, including:
1.
Preparation instructions and recommendations
2.
Storage and handling requirements and recommendations.
3.
Installation methods.
Shop Drawings: Show dimensions, layout, profiles, and product components; details of anchoring
and fastening; sealants and weatherstripping; and recorded field measurements.
Finish Samples: Submit color samples, for approval by architect, that represents the allowable
range of finish established from production material specified.
Component Samples: if requested by architect, submit samples of anchors, fasteners, hardware,
assembled corner sections and other materials and components.
Operation and Maintenance Data: Include methods for maintaining installed products and
precautions against cleaning materials and methods detrimental to finishes and performance.
Executed Warranty Documents specified.

C.
D.
E.
F.
G.
1.04
A.

DELIVERY, STORAGE, AND HANDLING
Store materials protected from exposure to harmful weather conditions and at temperature
conditions recommended by manufacturer.
1.
Store inside, if possible, in a clean, well-drained area free of dust and corrosive fumes.
2.
Stack vertically or on edge so that water cannot accumulate on or within materials. Use nonstaining wood or plastic shims between components to provide water drainage and air circulation.
3.
Cover materials with tarpaulins or plastic hung on frames to provide air circulation.
4.
Keep water away from stored assemblies

1.05
A.

WARRANTY
Manufacturer’s warranty: Submit warranty against defects in materials and workmanship for
period of 5 years from the date of Substantial Completion.

PART 2 PRODUCTS
2.01
A.
B.

MANUFACTURERS
Acceptable Manufacturers: Allied Window Inc, Manko Inc.
Requests for substitutions to be submitted to architect for approval.

2.02
A.

STORM WINDOWS
General: Provide Custom “Invisible” Storm windows that fit existing windows as shown on the
architectural drawings and details, without gaps of more than 1/8 inch at each unit.
1.
Verify actual measurements of openings by field measurement before fabrication; show
recorded measurements on shop drawings.
2.
Allow for out-of-sqaure and irregular conditions
3.
Verify frame and sill conditions of each opening before fabrication; provide appropriate
fabrication details to suit existing conditions.
Historic one-lite Removable Panel Storm Windows: Interior mounted, aluminum faced fixed
panels

B.
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1.
2.
3.
4.
2.03
A.

B.
C.
D.
E.
F.
G.
H.

Frame and Sash Sightline: Max of 1”. Reference architectural drawings and details
Frame Thickness: Max of 1-1/2”. Reference architectural drawings and details
Style: Single Fixed Panel
Approved by NPS for historic structures.

COMPONENTS
Master frame and panel and Sash frame members: extruded aluminum with wall thickness not less
than 0.062 inches; miter corners with corner keys
1.
Aluminum: 6063-T5 alloy and temper with minimum ultimate strength of 22,000 psi (152
MPa) and yield strength of 16,000 psi (110 MPa).
2.
Corner Keys: Extruded Aluminum
3.
Sill Expander: Where necessary to fit existing slope sill, provide H-shaped member below
master frame with weep holes.
4.
Finish: Clear anodized finish
5.
Finish: Bake acrylic enamel, complying with AAMA 2603, electrostatically applied; 15 year
warranty
a.
Colors: To be selected from full range of manufacturer’s color line.
Screens: None – not applicable to this project
Fasteners: Zinc plated cadmium plated or other non-corrosive metal compatible with aluminum.
Hardware: Nylon or zinc die-cast.
Glass Type: Annealed Glass
1.
Standard Glazing Thickness 1/8” or 1/4”. Per manufacturers recommendations depending on
varying window and opening size.
Type: Tempered float glass, ASTM C1048, quality Q3
1.
Standard Glazing Thickness 1/8” or 1/4”. Per manufacturers recommendations depending on
varying window and opening size.
Type: Laminated Glass
1.
Standard Glazing Thickness 1/8” or 1/4”. Per manufacturers recommendations depending on
varying window and opening size.
Glazing Gaskets: Removable and reusable virgin vinyl glazing splines with neatly mitered corners.

PART 3 EXECUTION
3.01
A.
B.

EXAMINATION
Do not being installation until substrates have been properly prepared.
If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

3.03
A.

PREPARATION
Clean existing surfaces thoroughly prior to installation, including, but not limited to: existing
wood window frame, sills, jambs, heads, mullions, and new glazing at historic windows.
Clean storm glass and frame thoroughly to ensure no dust or debris is caught in between the
existing historic window frame/glass and the new storm window.
If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

B.
C.
3.03
A.
B.
C.
D.
E.
F.

INSTALLATION
Install wall system in accordance with manufacturer’s instructions.
Align assembly plumb and level, free of warp or twist. Maintain assembly dimensional tolerances,
aligning with adjacent work.
Install hardware using templates provided.
Install glass in accordance with Section 08800, to glazing method required to achieve performance
criteria.
Install perimeter sealant to method required to achieve performance criteria, backing materials, and
installation criteria in accordance with Section 07900.
Clean glass and frame thoroughly to ensure no dust or debris is caught in between the existing
historic window frame/glass and the new storm window.
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3.04
A.
B.
C.
3.05
A.
B.

CLEANING
Remove protective material from prefinished aluminum surfaces.
Wash down surfaces with a solution of mild detergent in warm water, applied with soft, clean
wiping cloths. Take care to remove dirt from corners. Wipe surfaces clean.
Remove excess sealant by method acceptable to sealant manufacturer.
PROTECTION
Protect installed products until completion of project
Touch-up repair or replace damaged products before Substantial Completion.

END OF SECTION 08581
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SECTION 08630
METAL FRAMED SKYLIGHTS
PINNACLE 350
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

1.2

SUMMARY
A. This Section includes the following:
1. Metal Framed Structural Skylights, Size & Shape as detailed on Drawings
B. Related Sections may include, but are not limited to the following:
1. Division 5 Section “Structural Steel” for steel framing.
2. Division 8 Section “Glass and Glazing”
3. Division 7 Section “Joint Sealants” for sealants installed at metal-framed skylight perimeters.
4. Division 8 Section “Roof Windows” for fixed and operable windows installed in roof areas.

1.3
A.

PERFORMANCE REQUIREMENTS
General: Provide metal-framed skylights capable of withstanding loads and thermal and structural
movements indicated without failure. Failure includes the following:
1.
Deflection exceeding specified limits.
2.
Thermal stresses transferred to the building structure.
3.
Skylight framing members transferring stresses, including those caused by thermal and structural
movement, to glazing.
4.
Weakening of fasteners, attachments, and other components.
B.
Deflection Limits: As follows:
1.
Deflection Normal to Glazing Plane: Limited to [edge of glass in a direction perpendicular to
glass plane not exceeding L/175 of the glass edge length for each individual glazing lite] [1/175
of clear span for spans up to 13 feet 6 inches (4.1 m) and to 1/240 of clear span plus 1/4 inch
(6.35 mm) for spans more than 13 feet 6 inches (4.1 m)] or an amount that restricts edge
deflection of individual glazing lites to 3/4 inch (19.1 mm), whichever is less.
C.
Structural Loads: Provide metal-framed skylights, including anchorage, capable of withstanding the
effects of the following design loads when supporting full dead loads:
1.
Roof Loads
a.
Concentrated Load: 300 lbs applied to framing members at location that produces the most
severe stress or deflection.
D.
Structural Performance: Provide metal-framed skylights, including anchorage, capable of withstanding
pressures indicated without material and deflection failures and permanent deformation of structural
members exceeding 0.2 percent of span when tested according to ASTM E 330.
E.
Air Infiltration: Provide metal-framed skylights with maximum air leakage of 0.06 cfm/sq. ft. (0.03 L/s
per sq. m) of surface when tested according to ASTM E 283 at a minimum static-air-pressure
differential of 6.24lb/sq. ft. (300 Pa).
F.
Water Penetration: Provide metal-framed skylights that do not evidence water penetration when tested
according to ASTM E 331 at a minimum differential static pressure of 20 percent of positive design
wind pressure, but not less than 15 lb/sq. ft. (718 Pa).
G.
Condensation Resistance: Provide aluminum-framed systems that when tested with fixed glazing, have
a frame condensation-resistance factor (CR) of not less than 46 when tested according to NFRC 500
when clear over clear insulated glass is used.
H.
Thermal Performance: Provide metal-framed skylights that meet current State Energy Code
requirements (2015 IECC), including:
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1.
2.
I.

1.4
A.
B.
C.
D.
E.
F.

U-factor of 0.65or less.
SHGC of 0.35 or less.

Thermal Movement: Provide metal-framed skylights that allow for thermal movements resulting from
the following maximum change (range) in ambient temperatures by preventing buckling, sealant failure,
and other detrimental effects.
1.
Temperature Change (Range): 100 degrees F.
SUBMITTALS
Product Data: Include construction details, material descriptions, dimensions and profiles of components,
and finishes for metal-framed skylights.
Shop Drawings: For metal-framed skylights. Include plans, elevations, sections, details, and attachments
to other work as required.
Samples for Initial Selection: Manufacturer’s color charts consisting of sections of units showing the full
range of colors available for factory-finished aluminum.
Samples for Verification: Provide color sample of selected finish on 2"x3" aluminum sheet.
Installer Certificates: If required, signed by manufacturer certifying that installers comply with
requirements.
Product Test Reports: From a qualified testing agency indicating skylights comply with requirements,
based on comprehensive testing of current products.

1.6

QUALITY ASSURANCE
A. Installer Qualifications: An experienced installer who has specialized in installing metal-framed skylights
similar to those indicated for this Project and who is acceptable to manufacturer.
B. Professional Engineer Qualifications: A professional engineer who is experienced in providing
engineering services of the kind indicated. Engineering services are defined as those performed for
installations of skylights that are similar to those indicated for this Project in material, design, and extent.
C. Testing Agency Qualifications: An independent testing agency with the experience and capability to
conduct the testing indicated, as documented according to ASTM E 548.

1.7

PROJECT CONDITIONS
A. Field Measurements: Where metal-framed skylights are indicated to fit to other construction, verify
dimensions of other construction by field measurements before fabrication and indicate measurements on
Shop Drawings. Coordinate fabrication schedule with construction progress to avoid delaying the Work.
1. Established Dimensions: Where field measurements cannot be made without delaying the Work,
establish dimensions and proceed with fabricating skylights without field measurements.
Coordinate construction to ensure that actual dimensions correspond to established dimensions.

1.8

WARRANTY
A. Warranty: Written warranty, executed by manufacturer agreeing to repair or replace components of metalframed skylights that fail in materials or workmanship within specified warranty period. Failures include,
but are not limited to, the following:
1. Structural failures.
2. Failure of systems to meet performance requirements.
3. Deterioration of metals, metal finishes, and other materials beyond normal weathering.
4. Water leakage; defined as uncontrolled water appearing on normally exposed interior surfaces of
skylights from sources other than condensation, resulting from defects in skylight materials or
workmanship. (Water controlled by flashing and gutters and drained back to the exterior and that
cannot damage adjacent materials or finishes is not water leakage). Water leakage resulting from
improper installations not part of this warranty.
B. System Warranty Period: 5 years from date of shipment from the manufacturer.
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C. Finish Warranty: Provide written warranty signed by manufacturer agreeing to repair or replace work
with finish defects. “Defects” is defined as peeling, chipping, chalking, fading, abnormal aging or
deterioration, and failure to perform as required.
1. Warranty Period for Anodized Finish: 5 year from date of shipment from the manufacturer.
2. Warranty Period for 2604 Powder Finish: 10 years from date of shipment from the manufacturer.
3. Warranty Period for 2605 Liquid Finish: 10 years from date of shipment from the manufacturer.
(20 years available if specified).
4. Warranty Period for 2605 Powder Finish: 20 years from the date of shipment from the
manufacturer.
PART 2 - PRODUCTS
2.1

MANUFACTURERS
A. Manufacturers: Subject to compliance with requirements, provide Pinnacle 350 system by Wasco Part of
the VELUX Group, Wells, ME (800-388-0293)
B. Substitutions:. Substitute manufacturers must have been in business for not less than a period of 10 years
and must submit to the Architect the following:
1. List of similar projects successfully completed within the last five years.
2. Complete details of proposed skylight.
3. Complete specifications for Architect’s review.

2.2

FRAMING MATERIALS
A. Framing Members: Extruded aluminum alloy 6063-T5 or T6, ASTM B 221 with minimum effective
thickness of 0.109 inches.
B. Exterior Pressure Caps: Extruded aluminum alloy 6063-T5 or T6, ASTM B 221 with minimum effective
thickness of 0.090 inches.
C. Concealed Flashing: Manufacturer’s standard corrosion-resistant, non-staining, non-bleeding flashing;
compatible with adjacent materials.
D. Exposed Flashing and Closures: Aluminum sheet alloy and temper of 1100-H14, thickness as require for
proper performance.
1. Minimum Thickness: 0.032 inch Apron Flashing.
2. Minimum Thickness: 0.062 inch Closures.
E. Fasteners and Accessories: Manufacturer’s standard corrosion-resistant, non-staining, non-bleeding
fasteners and accessories; compatible with adjacent materials.
1. Aluminum Retaining Cap Fasteners and Framing Members Fasteners: ASTM A 193/A 193M,
Series 300 stainless-steel screws; type as recommended by manufacturer.
2. Connections to Supporting Structure: Series 300 Stainless Steel or ASTM A 307, hot dipped
galvanized steel fasteners by installer.
F. Framing-System Sealants: Single-component, non-sag, high performance, non-priming, gun-grade
elastomeric polyurethane sealant furnished by skylight manufacturer.
1. Sealant complies with ASTM C920, Type S, Grade NS, Class 25, Use T, NT, M, A, G, and O.
Canadian Specification CAN/CGSB-19.13-M87, Classification MCG-2-25-A-N.
2. Sealant conforms to USDA approval standards.
G. Bituminous Paint: Cold-applied asphalt mastic paint complying with SSPC-Paint 12, except containing no
asbestos, and formulated for 30-mil thickness per coat.

2.3

GLAZING MATERIALS
A. Sloped Glass: Refer to specification Section 08 80 00 Glazing.
1. Glass must meet the requirements of the AAMA Glass Design for Sloped Glazing for the project.
B. Glazing Gaskets: Manufacturer’s proprietary pressure-glazing gaskets of elastomer type and hardness
selected by the skylight manufacturer to comply with requirements. Glazing gaskets to be extruded
thermoplastic elastomer by the skylight manufacturer.
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C. Spacers, Edge Blocks, and Setting Blocks: Manufacturer’s standard permanent non-migrating type of
elastomer type and hardness selected to comply with requirements. Spacers, Edge Blocks, and Setting
Blocks to be extruded thermoplastic elastomer by the skylight manufacturer.
D. Glazing Weatherseal Sealant: Neutral-curing silicone sealant recommended by skylight and sealant
manufacturers for this use and furnished by skylight manufacturer.
1. Sealant is capable of withstanding 50 percent movement in both extension and compression (total
of 100 percent movement) when tested for adhesion and cohesion under maximum cyclic
movement according to ASTM C 719.
2. Sealant complies with ASTM C 920 for Type S, Grade NS, Class 25, Uses NT, G, A, and, as
applicable to substrates including other sealants with which it comes in contact, O.
3. Color: Black.
E. Flashing Sealant: Single-component, non-sag, high performance, non-priming, gun-grade elastomeric
polyurethane sealant furnished by skylight manufacturer.
1. Sealant complies with ASTM C920, Type S, Grade NS, Class 25, Use T, NT, M, A, G, and O.
Canadian Specification CAN/CGSB-19.13-M87, Classification MCG-2-25-A-N.
2. Sealant conforms to USDA approval standards.
2.4

FABRICATION
A. Framing Components: As follows:
1. Factory fit and assemble components, where practical.
2. Fabricate components that, when assembled, will have accurately fitted joints with ends coped or
mitered to produce hairline joints free of burrs and distortion.
3. Fabricate components to drain water passing joints and to drain condensation and moisture
occurring or migrating within skylight system to the exterior.
4. Fabricate components to accommodate expansion, contraction, and field adjustment, and to
provide for minimum clearance and shimming at skylight perimeter.
5. Fabricate components to ensure that glazing is thermally and physically isolated from framing
members.
6. Form shapes with sharp profiles, straight and free of defects or deformations, before finishing.
7. Fit and assemble components to greatest extent practicable before finishing.
8. Reinforce members as required to retain fastener threads.
9. Attach retainer bars with gasketed stainless steel fasteners spaced at a maximum of 12 inches on
center.
10. Weld components before finishing and in concealed locations to greatest extent practicable to
minimize distortion.
11. Before shipping, shop assemble, mark, and disassemble components that cannot be permanently
shop assembled.
B. Provide continuous aluminum frame with weatherproof splice joints and locked and sealed or fully
welded corners. Locate weep holes in the frame at each rafter connection to drain condensation.
C. Prepare framing to receive anchor and connection devices and fasteners.
D. Field Glazing: Locate and size extruded elastomeric setting blocks and spacers in accordance with the
glazing manufacturer’s recommendations. At no point shall the glazing come in contact with the skylight
frame or fasteners.

2.5 ALUMINUM FINISHES
A. General: Comply with NAAMM “Metal Finishes Manual” recommendations for application and
designations of finishes.
B. Finish designations prefixed by AA conform to the system for designations of aluminum finishes
established by the Aluminum Association.
1. Anodized: Clear-Anodized Finish, Class I: AA-C22A41 complying with AAMA 611.] [Color –
Anodized Finish Class I: AA-C22A42/A44 complying with AAMA 611
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PART 3 - EXECUTION
3.1

EXAMINATION
A. Examine substrates and conditions, with Installer present, for compliance with requirements for
installation tolerances and other conditions affecting skylight performance.
1. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2

PREPARATION
A. Metal Protection: As follows:
1. Where aluminum will contact dissimilar metals, protect against galvanic action by painting
contact surfaces with primer or by applying sealant or tape recommended by manufacturer for
this purpose.
2. Where aluminum will contact concrete or masonry, protect against corrosion by painting contact
surfaces with bituminous paint.
3. Where aluminum will contact pressure-treated wood, separate dissimilar materials by methods
recommended by manufacturer.

3.3

INSTALLATION
A. General: Comply with manufacturer’s written instructions for protecting, handling, and installing skylight
components.
1. Fit frame joints to produce hairline joints free of burrs and distortion.
2. Rigidly secure non-movement joints.
3. Accommodate thermal and mechanical movements.
4. Install framing components to drain water passing joints and to drain condensation and moisture
occurring or migrating within skylight system to the exterior.
5. Coordinate installation of flashings at skylight perimeters to maintain continuity of water barriers.
6. Set continuous curbs and flashings in a full sealant bed, unless otherwise indicated. Comply with
requirements in Division 7 Section “Joint Sealants.”
B. Erection Tolerances: Install skylight components true in plane, accurately aligned, and without warp or
rack. Adjust framing to comply with the following tolerances:
1. Variation from Plane: Limit variation from plane or location shown to 1/8 inch in 10 feet; 1/4
inch over total length.
2. Alignment: Where surfaces abut in line and at corners and where surfaces are separated by less
than 3 inches, limit offset from true alignment to less than 1/32 inch; otherwise, limit offset from
true alignment to 1/8 inch.
C. Field Glazing: Locate and size extruded elastomeric setting blocks and spacers in accordance with the
glazing manufacturer’s recommendations. At no point shall the glazing come in contact with the skylight
frame or fasteners
D. Install secondary-sealant weatherseal according to sealant manufacturer’s written instructions to provide
weatherproof joints. Install joint fillers behind sealant as recommended by sealant manufacturer.

3.4

CLEANING
A. Clean skylights inside and outside, immediately after installation and after sealants have cured, according
to manufacturer’s written recommendations.
1. Remove temporary protective coverings and strippable coatings from pre-finished metal surfaces.
Remove labels and markings from all components.
B. Remove excess sealant according to sealant manufacturer’s written recommendations.

END OF SECTION
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SECTION 08710
DOOR HARDWARE
PART 1 GENERAL
1.01
A.
B.
C.

SECTION INCLUDES
Hardware for wood, hollow steel, metal insulated and aluminum doors.
Locksets, Hinges, Thresholds, Closures, wall & floor stops, etc. complete sets.
Weatherstriping, seals, cushions, bumpers, and door gaskets.

1.03
A.

REFERENCES
ANSI A117.1 - Specifications for Making Buildings and Facilities Accessible to and Usable by Physically
Handicapped People.

1.04
A.

OPERATION AND MAINTENANCE DATA
Maintenance Data: Include data on operating hardware, lubrication requirements, and inspection
procedures related to preventative maintenance.

1.05
A.

QUALIFICATIONS
Manufacturer: Company specializing in manufacturing the Products specified in this section with minimum
3 years’ documented experience.
Hardware Supplier: Company specializing in supplying commercial door hardware with 3 years’
documented experience approved by manufacturer.

B.
1.06
A.
B.
C.

DELIVERY, STORAGE, AND HANDLING
Deliver, store, protect and handle products to site.
Package hardware items individually; label and identify each package with door opening code to match
hardware schedule.
Deliver keys to Owner by security shipment direct from hardware supplier.

1.07
A.

WARRANTY
Provide five year warranty.

1.08
A.
B.

MAINTENANCE MATERIALS
Provide special wrenches and tools applicable to each different or special hardware component.
Provide maintenance tools and accessories supplied by hardware component manufacturer.

PART 2 PRODUCTS
2.01
A.

KEYING
Door Locks: Master keyed. Include construction keying, and key to existing keying system.

2.02
A.
B.
C.

HNGES
Butts and Hinges: BHMA A156.1.
Template Hinge Dimensions: BHMA A156.7.
Manufacturers:
1.
Baldwin Hardware Corporation (BH).
2.
Bommer Industries, Inc. (BI).
3.
Cal-Royal Products, Inc. (CRP).
4.
Hager Companies (HAG).
5.
Lawrence Brothers, Inc. (LB).
6.
McKinney Products Company; an ASSA ABLOY Group company (MCK).
7.
PBB, Inc. (PBB).
8.
Stanley Commercial Hardware; Div. of The Stanley Works (STH).

2.03
A.

LOCKS AND LATCHES, GENERAL
Accessibility Requirements: Comply with accessibility requirements, comply with the U.S. Architectural &
Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA), Accessibility
Guidelines for Buildings and Facilities (ADAAG)." ANSI A117.1. FED-STD795, "Uniform Federal
Accessibility Standards."
1. Provide operating devices that do not require tight grasping, pinching, or twisting of the wrist and that
operate with a force of not more than 5 lbf (22 N).
08710-1

Door Hardware

B.
Latches and Locks for Means of Egress Doors: Comply with NFPA 101. Latches shall not require more
than 15 lbf (67 N) to release the latch. Locks shall not require use of a key, tool, or special
knowledge for
operation.
2.04
A.

B.

2.05
A.

B.

2.06

MECHANICAL LOCKS AND LATCHES
Lock Functions: Function numbers and descriptions indicated in door hardware sets comply with the
following:
1.
Bored Locks: BHMA A156.2.
2.
Mortise Locks: BHMA A156.13.
3.
Interconnected Locks: BHMA A156.12.
Bored Locks:
1. Manufacturers:
a. Best Access Systems; Div. of The Stanley Works (BAS).
b. Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company (CR).
c. SARGENT Manufacturing Company; an ASSA ABLOY Group company (SGT).
d. Schlage Commercial Lock Division; an Ingersoll-Rand Company (SCH).
e. Yale Commercial Locks and Hardware; an ASSA ABLOY Group company (YAL).
KEYING
Keying System: Factory registered, complying with guidelines in BHMA A156.28, Appendix A.
Incorporate decisions made in keying conference, and as follows:
1. Master Key System: Cylinders are operated by a change key and a master key.
Keys: Nickel silver.
1. Quantity: In addition to one extra key blank for each lock, provide the following:
a. Cylinder Change Keys: Three.
b. Master Keys: Five.
c. Grand Master Keys: Five.
d. Great-Grand Master Keys: Five.
CLOSERS

A.

Accessibility Requirements: Where handles, pulls, latches, locks, and other operating devices are indicated
to comply with accessibility requirements, comply with [the U.S. Architectural & Transportation Barriers
Compliance Board's "Americans with Disabilities Act (ADA), Accessibility Guidelines for Buildings and
Facilities (ADAAG).", ANSI A117.1., FED-STD-795, "Uniform Federal Accessibility Standards."
1. Comply with the following maximum opening-force requirements:
a. Interior, Non-Fire-Rated Hinged Doors: 5 lbf (22.2 N) applied perpendicular to door.
b. Sliding or Folding Doors: 5 lbf (22.2 N) applied parallel to door at latch.
c. Fire Doors: Minimum opening force allowable by authorities having jurisdiction.

B.

Door Closers for Means of Egress Doors: Comply with NFPA 101. Door closers shall not require more
than 30 lbf (133 N) to set door in motion and not more than 15 lbf (67 N) to open door to minimum
required width.

C.

Hold-Open Closers/Detectors: Coordinate and interface integral smoke detector and closer device with fire
alarm system.

D.

Flush Floor Plates: Provide finish cover plates for floor closers unless thresholds are indicated. Match
door hardware finish, unless otherwise indicated.

E.

Recessed Floor Plates: Provide recessed floor plates with insert of floor finish material for floor closers
unless thresholds are indicated. Provide extended closer spindle to accommodate thickness of floor finish.

F.

Power-Assist Closers: As specified in Division 8 Section "Automatic Door Operators" for access
for people with disabilities or where listed in the door hardware sets.

G.

Size of Units: Unless otherwise indicated, comply with manufacturer's written recommendations for size
of door closers depending on size of door, exposure to weather, and anticipated frequency of use. Provide
factory-sized closers, adjustable to meet field conditions and requirements for opening force.
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H.

Surface Closers: Provide type of arm required for closer to be located on non-public side of door,
otherwise indicated.
1. Manufacturers:
a. Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company (CR).
b. LCN Closers; an Ingersoll-Rand Company (LCN).
c. Norton Door Controls; an ASSA ABLOY Group company (NDC).
d. SARGENT Manufacturing Company; an ASSA ABLOY Group company (SGT).
e. Yale Commercial Locks and Hardware; an ASSA ABLOY Group company (YAL).

I.

Concealed Closers:

unless

1. Manufacturers:
a. LCN Closers; an Ingersoll-Rand Company (LCN).
b. Norton Door Controls; an ASSA ABLOY Group company (NDC).
c. SARGENT Manufacturing Company; an ASSA ABLOY Group company (SGT).
2.07
A.

STOPS AND HOLDERS
Stops and Bumpers:
1. Provide floor stops for doors unless wall or other type stops are scheduled or indicated. Do not mount
floor stops where they will impede traffic. Where floor or wall stops are not appropriate, provide
overhead holders.

B.

Silencers for Wood Door Frames: BHMA A156.16, Grade 1; neoprene or rubber, minimum 5/8 by 3/4
inch (16 by 19 mm); fabricated for drilled-in application to frame.

C.

Silencers for Metal Door Frames: BHMA A156.16, Grade 1; neoprene or rubber, minimum diameter 1/2
inch (13 mm); fabricated for drilled-in application to frame.

D.

Manufacturers:
1. Baldwin Hardware Corporation (BH).
2. Cal-Royal Products, Inc. (CRP).
3. Glynn-Johnson; an Ingersoll-Rand Company (GJ).
4. Hager Companies (HAG).
5. Hiawatha, Inc. (HIA).
6. IVES Hardware; an Ingersoll-Rand Company (IVS).
7. Rockwood Manufacturing Company (RM).
8. SARGENT Manufacturing Company; an ASSA ABLOY Group company (SGT).
9. Stanley Commercial Hardware; Div. of The Stanley Works (STH).

2.08
A.

DOOR GASKETING
General: Provide continuous weather-strip gasketing on exterior doors and provide smoke, light, or sound
gasketing on interior doors where indicated or scheduled. Provide noncorrosive fasteners for exterior
applications and elsewhere as indicated.
1. Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame.
2. Meeting Stile Gasketing: Fasten to meeting stiles, forming seal when doors are closed.
3. Door Bottoms: Apply to bottom of door, forming seal with threshold when door is closed.

B.

Air Leakage: Not to exceed 0.50 cfm per foot (0.000774 cu. m/s per m) of crack length for gasketing other
than for smoke control, as tested according to ASTM E 283.

C.

Smoke-Labeled Gasketing: Assemblies complying with NFPA 105 that are listed and labeled by a testing
and inspecting agency acceptable to authorities having jurisdiction, for smoke-control ratings indicated,
based on testing according to UL 1784.
1. Provide smoke-labeled gasketing on 20-minute-rated doors and on smoke-labeled doors.

D.

Sound-Rated Gasketing: Assemblies that are listed and labeled by a testing and inspecting agency, for
sound ratings indicated, based on testing according to ASTM E 1408.

E.

Replaceable Seal Strips: Provide only those units where resilient or flexible seal strips are easily
replaceable and readily available from stocks maintained by manufacturer.

F.

Gasketing Materials: ASTM D 2000 and AAMA 701/702.

G.

Manufacturers:
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1.
2.
3.
4.
2.09
A.

Hager Companies (HAG).
National Guard Products (NGP).
Pemko Manufacturing Co. (PEM).
Zero International (ZRO).

THRESHOLDS
Accessibility Requirements: Where thresholds are indicated to comply with accessibility requirements,
comply with [the U.S. Architectural & Transportation Barriers Compliance Board's "Americans with
Disabilities Act (ADA), Accessibility Guidelines for Buildings and Facilities (ADAAG).", ANSI A117.1.,
FED-STD-795, "Uniform Federal Accessibility Standards."

B.

Thresholds for Means of Egress Doors: Comply with NFPA 101. Maximum 1/2 inch (13 mm) high.

C.

Manufacturers:
1. Hager Companies (HAG).
2. National Guard Products (NGP).
3. Pemko Manufacturing Co. (PEM).
4. Zero International (ZRO).

2.10

FABRICATION

A.

Base Metals: Produce door hardware units of base metal, fabricated by forming method indicated, using
manufacturer's standard metal alloy, composition, temper, and hardness. Furnish metals of a quality equal
to or greater than that of specified door hardware units and BHMA A156.18. Do not furnish
manufacturer's standard materials or forming methods if different from specified standard.

B.

Fasteners: Provide door hardware manufactured to comply with published templates generally prepared
for machine, wood, and sheet metal screws. Provide screws according to commercially recognized
industry standards for application intended, except aluminum fasteners are not permitted. Provide Phillips
flat-head screws with finished heads to match surface of door hardware, unless otherwise indicated.
1. Concealed Fasteners: For door hardware units that are exposed when door is closed, except for units
already specified with concealed fasteners. Do not use through bolts for installation where bolt head
or nut on opposite face is exposed unless it is the only means of securely attaching the door hardware.
Where through bolts are used on hollow door and frame construction, provide sleeves for each
through bolt.
2. Steel Machine or Wood Screws: For the following fire-rated applications:
a.
Mortise hinges to doors.
b.
Strike plates to frames.
c.
Closers to doors and frames.
3. Steel Through Bolts: For the following fire-rated applications unless door blocking is provided:
a.
Surface hinges to doors.
b.
Closers to doors and frames.
c.
Surface-mounted exit devices.
4. Spacers or Hex Bolts: For through bolting of hollow-metal doors.
5. Fasteners for Wood Doors: Comply with requirements in DHI WDHS.2, "Recommended Fasteners
for Wood Doors."

2.11 FINISHES
A.
Standard: BHMA A156.18, as indicated in door hardware sets.
B.

Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary
protective covering before shipping.

C.

Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are acceptable if
they are within one-half of the range of approved Samples. Noticeable variations in the same piece are not
acceptable. Variations in appearance of other components are acceptable if they are within the range of
approved Samples and are assembled or installed to minimize contrast.

PART 3 EXECUTION
3.01
A.
B.

EXAMINATION
Verify that doors and frames are ready to receive work and dimensions are as indicated on shop drawings.
Verify that electric power is available to power operated devices and of the correct characteristics.
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C.
D.
E.
3.02
A.

Examine doors and frames, with Installer present, for compliance with requirements for installation
tolerances, labeled fire door assembly construction, wall and floor construction, and other conditions
affecting performance.
Examine roughing-in for electrical power systems to verify actual locations of wiring connections before
electrified door hardware installation.
Proceed with installation only after unsatisfactory conditions have been corrected.
INSTALLATION
Install hardware in accordance with manufacturer’s instructions.

B.

Use templates provided by hardware item manufacturer.

C.

Mounting heights for hardware from finished floor to center line of hardware item:
1.
Locksets:
40”
2.
Push/Pulls:
45”
3.
Dead Locks:
54”
4.
Exit Devices:
42”

D.

Install each door hardware item to comply with manufacturer's written instructions. Where cutting and
fitting are required to install door hardware onto or into surfaces that are later to be painted or finished in
another way, coordinate removal, storage, and reinstallation of surface protective trim units with finishing
work specified in Division 9 Sections. Do not install surface-mounted items until finishes have been
completed on substrates involved.
1.
Set units level, plumb, and true to line and location. Adjust and reinforce attachment substrates as
necessary for proper installation and operation.
2.
Drill and countersink units that are not factory prepared for anchorage fasteners. Space fasteners
and anchors according to industry standards.

E.

Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant complying with
requirements specified in Division 7 Section "Joint Sealants."

3.03ADJUSTING
A.

Initial Adjustment: Adjust and check each operating item of door hardware and each door to ensure proper
operation or function of every unit. Replace units that cannot be adjusted to operate as intended. Adjust
door control devices to compensate for final operation of heating and ventilating equipment and to comply
with referenced accessibility requirements.
1.

Spring Hinges: Adjust to achieve positive latching when door is allowed to close freely from an open
position of 30 degrees.
2. Electric Strikes: Adjust horizontal and vertical alignment of keeper to properly engage lock
bolt.
3. Door Closers: Unless otherwise required by authorities having jurisdiction, adjust sweep period so
that, from an open position of 70 degrees, the door will take at least 3 seconds to move to a point 3
inches (75 mm) from the latch, measured to the leading edge of the door.Requirements in paragraph
below increase cost but are recommended as a good investment on substantial projects even though
they may be difficult to monitor.
Occupancy Adjustment: Approximately three months after date of Substantial Completion, Installer's Architectural
Hardware Consultant shall examine and readjust, including adjusting operating forces, each item of door hardware as
necessary to ensure function of doors, door hardware, and electrified door hardware.
END OF SECTION 08710
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SECTION 08800
GLAZING
PART 1

GENERAL

1.01
A.

SECTION INCLUDES
Glass and glazing for Sections referencing this Section for products and installation.

1.02
A.

PERFORMANCE REQUIREMENTS
Glass and glazing materials of this Section shall provide continuity of building enclosure vapor and
air barrier:
1.
To utilize the inner pane of multiple pane sealed units for the continuity of the air and vapor
seal.
2.
Maintain continuous air and vapor barrier throughout glazed assembly from glass pane to heel
bead of glazing sealant.
Size glass to withstand dead loads and positive and negative live loads acting normal to plane of glass
as calculated in accordance with UBC 91 code.
Limit glass deflection to 1/200 flexure limit of glass with full recovery of glazing materials,
whichever is less.

B.
C.
1.03
A.
B.

ENVIRONMENTAL REQUIREMENTS
Do not install glazing when ambient temperature is less than 50 degrees F.
Maintain minimum ambient temperature before, during and 24 hours after installation of glazing
compounds.

1.04
A.

FIELD MEASUREMENTS
Verify that field measurements are as indicated on shop drawings.

1.05
A.

COORDINATION
Coordinate the Work with glazing frames, wall openings, and perimeter air and vapor seal to adjacent
Work.

1.06
A.
B.

WARRANTY
Provide five year manufacturer’s warranty.
Warranty: Include coverage for sealed glass units from seal failure, interpane dusting or misting,
reflective coating on mirrors, delamination of laminated glass and replacement of same.

PART 2
2.01
A.
B.
C.

PRODUCTS
FLAT GLASS MATERIALS
Float Glass (Type FG): Clear, 1/4 inch thick minimum.
Safety Glass (Type SG): Clear; fully tempered with horizontal tempering 1/4 inch thick minimum at
all locations where glass is less than 18 inches above finished floor.
Mirror Glass (Type MG): Clear with copper and silver coating, organic overcoating, beveled edges,
1/4 inch thick minimum, sizes as indicated.

2.02
A.

SEALED INSULATING GLASS MATERIALS
Insulated Glass Units (Type IG): ASTM E774 and E773; 1” and ½” total thickness as detailed and
noted, double pane with edge seal; outer pane of 1/4 inch glass tinted at exterior, inner pane of 1/4
inch glass.

2.03
A.

GLAZING COMPOUNDS
Exterior windows not shop installed shall be glazed with vinyl or neoprene gaskets, extruded elastic
polybutene tape sealant, a combination of polysulphide base compound and elastic glazing compound,
or a combination of extruded polysulphide tape, polysulphide base compound elastic glazing
compound.
Doors and interior stopped -in glass shall be glazed using putty or elastic glazing compound and stop
beads.

B.
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C.
2.04
A.
B.
C.
D.
E.
PART 3

Exterior glazing of steel sash shall be DAP Metal Glaze. Interior glazing of steel sash shall be DAP
Steel Sash Putty.
GLAZING ACCESSORIES
Setting Blocks:
Neoprene or Silicone, 80 - 90 Shore A durometer hardness, length of 0.1 inch for
each square foot of glazing or minimum 4 inch x width of glazing rabbet space minus 1/16 inch x
height to suit glazing method and pane weight and area.
Spacer Shims: Neoprene or Silicone, 50 - 60 Shore A durometer hardness, minimum 3 inch long x
one half the height of the glazing stop x thickness to suit application, self adhesive on one face.
Glazing Tape: Preformed butyl compound with integral resilient tube spacing device; 10 - 15 Shore A
durometer hardness; coiled on release paper.
Glazing Clips: Manufacturer’s standard type.
Mirror Attachment Accessories: Mirror adhesive, chemically compatible with mirror coating and
wall substrate.
EXECUTION

3.01
A.
B.

EXAMINATION
Verify that openings for glazing are correctly sized and within tolerance.
Verify that surfaces of glazing channels or recesses are clean, free of obstructions, and ready to
receive glazing.

3.02
A.
B.
C.
D.

PREPARATION
Clean contact surfaces with solvent and wipe dry.
Seal porous glazing channels or recesses with substrate compatible primer or sealer.
Prime surfaces scheduled to receive sealant.
Install glazing in accordance with Flat Jobbers Association Glazing Manual.

3.03
A.
B.

INSTALLATION - MIRRORS
Set mirrors with adhesive, applied in accordance with adhesive manufacturer’s instructions.
Place plumb and level.

3.04
A.

CLEANING
Remove glazing materials from finish surfaces. Remove labels after work is complete. Clean glass
and mirrors.

3.05
A.

PROTECTION OF FINISHED WORK
After installation, mark pane with an “X” by using removable plastic tape or paste. Do not mark heat
absorbing or reflective glass units.
END OF SECTION 08800
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RESERVATION BRIEF 21

Repairing Historic Flat Plaster Walls and Ceilings







Historical Background
Common Plaster Problems
Repairing Historic Plaster
When Damaged Plaster Cannot be Repaired
Patching Materials
Summary

Plaster in a historic building is like a family album. The handwriting of the artisans, the taste of the
original occupants, and the evolving styles of decoration are embodied in the fabric of the building. From
modest farmhouses to great buildings, regardless of the ethnic origins of the occupants, plaster has
traditionally been used to finish interior walls.
A versatile material, plaster could be applied over brick, stone, half-timber, or frame construction. It
provided a durable surface that was easy to clean and that could be applied to flat or curved walls and
ceilings.
Plaster could be treated in any number of ways: it could receive stenciling, decorative painting,
wallpaper, or whitewash. This variety and the adaptability of the material to nearly any building size,
shape, or configuration meant that plaster was the wall surface chosen for nearly all buildings until the
1930s or 40s.
Historic plaster may first appear so fraught with problems that its total removal seems the only
alternative. But there are practical and historical reasons for saving it. First, three-coat plaster is
unmatched in strength and durability. It resists fire and reduces sound transmission. Next, replacing
plaster is expensive. A building owner needs to think carefully about the condition of the plaster that
remains; plaster is often not as badly damaged as it first appears.
Of more concern to preservationists, however, original lime and gypsum plaster is part of the building's
historic fabric—its smooth troweled or textured surfaces and subtle contours evoke the presence of
America's earlier craftsmen. Plaster can also serve as a plain surface for irreplaceable decorative
finishes. For both reasons, plaster walls and ceilings contribute to the historic character of the interior
and should be left in place and repaired if at all possible.
The approaches described in this Brief stress repairs using wet plaster, and traditional materials and
techniques that will best assist the preservation of historic plaster walls and ceilings—and their
appearance. Dry wall repairs are not included here, but have been written about extensively in other
contexts. Finally, this Brief describes a replacement option when historic plaster cannot be repaired.
Thus, a veneer plaster system is discussed rather than dry wall. Veneer systems include a coat or coats
of wet plaster—although thinly applied—which can, to a greater extent, simulate traditional handtroweled or textured finish coats. This system is generally better suited to historic preservation projects
than dry wall.
To repair plaster, a building owner must often enlist the help of a plasterer. Plastering is a skilled craft,
requiring years of training and special tools. While minor repairs can be undertaken by building owners,
most repairs will require the assistance of a plasterer.

Historical Background
Plasterers in North America have relied on two materials to create their handiwork—lime and gypsum.
Until the end of the 19th century, plasterers used lime plaster. Lime plaster was made from four
ingredients: lime, aggregate, fiber, and water. The lime came from ground-and-heated limestone or
oyster shells; the aggregate from sand; and the fiber from cattle or hog hair. Manufacturing changes at
the end of the 19th century made it possible to use gypsum as a plastering material. Gypsum and lime
plasters were used in combination for the base and finish coats during the early part of the 20th
century; gypsum was eventually favored because it set more rapidly and, initially, had a harder finish.
Not only did the basic plastering material change, but the method of application changed also. In early
America, the windows, doors, and all other trim were installed before the plaster was applied to the wall.
Generally the woodwork was prime-painted before plastering. Obtaining a plumb, level wall, while
working against built-up moldings, must have been difficult. But sometime in the first half of the 19th
century, builders began installing wooden plaster "grounds" around windows and doors and at the base
of the wall. Installing these grounds so that they were level and plumb made the job much easier

because the plasterer could work from a level, plumb, straight surface. Woodwork was then nailed to the
"grounds" after the walls were plastered. Evidence of plaster behind trim is often an aid to dating
historic houses, or to discerning their physical evolution.

Lime Plaster
When building a house, plasterers traditionally mixed bags of quick lime with water to "hydrate" or
"slake" the lime. As the lime absorbed the water, heat was given off. When the heat diminished, and the
lime and water were thoroughly mixed, the lime putty that resulted was used to make plaster.
When lime putty, sand, water, and animal hair were mixed, the mixture provided the plasterer with
"coarse stuff." This mixture was applied in one or two layers to build up the wall thickness. But the best
plaster was done with three coats. The first two coats made up the coarse stuff; they were the scratch
coat and the brown coat. The finish plaster, called "setting stuff," contained a much higher proportion of
lime putty, little aggregate, and no fiber, and gave the wall a smooth white surface finish.
Compared to the 3/8-inch-thick layers of the scratch and brown coats, the finish coat was a mere 1/8inch thick. Additives were used for various finish qualities. For example, fine white sand was mixed in for
a "float finish." This finish was popular in the early 1900s. (If the plasterer raked the sand with a broom,
the plaster wall would retain swirl marks or stipples.) Or marble dust was added to create a hard-finish
white coat which could be smoothed and polished with a steel trowel. Finally, a little plaster of Paris, or
"gauged stuff," was often added to the finish plaster to accelerate the setting time.
Although lime plaster was used in this country until the early 1900s, it had certain disadvantages. A
plastered wall could take more than a year to dry; this delayed painting or papering. In addition, bagged
quick lime had to be carefully protected from contact with air, or it became inert because it reacted with
ambient moisture and carbon dioxide. Around 1900, gypsum began to be used as a plastering material.

Gypsum Plaster
Gypsum begins to cure as soon as it is mixed with water. It sets in minutes and completely dries in two
to three weeks. Historically, gypsum made a more rigid plaster and did not require a fibrous binder.
However it is difficult to tell the difference between lime and gypsum plaster once the plaster has cured.
Despite these desirable working characteristics, gypsum plaster was more vulnerable to water damage
than lime. Lime plasters had often been applied directly to masonry walls (without lathing), forming a
suction bond. They could survive occasional wind-driven moisture or water winking up from the ground.
Gypsum plaster needed protection from water. Furring strips had to be used against masonry walls to
create a dead air space. This prevented moisture transfer.
In rehabilitation and restoration projects, one should rely on the plasterer's judgment about whether to
use lime or gypsum plaster. In general, gypsum plaster is the material plasterers use today. Different
types of aggregate may be specified by the architect such as clean river sand, perlite, pumice, or
vermiculite; however, if historic finishes and textures are being replicated, sand should be used as the
base-coat aggregate. Today, if fiber is required in a base coat, a special gypsum is available which
includes wood fibers. Lime putty, mixed with about 35% gypsum (gauging plaster) to help it harden, is
still used as the finish coat.

Lath
Lath provided a means of holding the plaster in place. Wooden lath was nailed at right angles directly to
the structural members of the buildings (the joists and studs), or it was fastened to nonstructural
spaced strips known as furring strips. Three types of lath can be found on historic buildings.

Wood Lath
Wood lath is usually made up of narrow, thin strips of wood with spaces in between. The plasterer
applies a slight pressure to push the wet plaster through the spaces. The plaster slumps down on the
inside of the wall, forming plaster "keys." These keys hold the plaster in place.

Metal Lath
Metal lath, patented in England in 1797, began to be used in parts of the United States toward the end
of the 19th century. The steel making up the metal lath contained many more spaces than wood lath
had contained. These spaces increased the number of keys; metal lath was better able to hold plaster
than wood lath had been.

Rock Lath
A third lath system commonly used was rock lath (also called plaster board or gypsum-board lath). In
use as early as 1900, rock lath was made up of compressed gypsum covered by a paper facing. Some

rock lath was textured or perforated to provide a key for wet plaster. A special paper with gypsum
crystals in it provides the key for rock lath used today; when wet plaster is applied to the surface, a
crystalline bond is achieved.
Rock lath was the most economical of the three lathing systems. Lathers or carpenters could prepare a
room more quickly. By the late 1930s, rock lath was used almost exclusively in residential plastering.

Common Plaster Problems
When plaster dries, it is a relatively rigid material which should last almost indefinitely. However, there
are conditions that cause plaster to crack, effloresce, separate, or become detached from its lath
framewor. These include:






Structural problems
Poor workmanship
Improper curing
Moisture

Structural Problems
Overloading
Stresses within a wall, or acting on the house as a whole, can create stress cracks. Appearing as
diagonal lines in a wall, stress cracks usually start at a door or window frame, but they can appear
anywhere in the wall, with seemingly random starting points.
Builders of now-historic houses had no codes to help them size the structural members of buildings. The
weight of the roof, the second and third stories, the furniture, and the occupants could impose a heavy
burden on beams, joists, and studs. Even when houses were built properly, later remodeling efforts may
have cut in a doorway or window without adding a structural beam or "header" across the top of the
opening. Occasionally, load-bearing members were simply too small to carry the loads above them.
Deflection or wood "creep" (deflection that occurs over time) can create cracks in plaster.
Overloading and structural movement (especially when combined with rotting lath, rusted nails, or poor
quality plaster) can cause plaster to detach from the lath. The plaster loses its key. When the
mechanical bond with the lath is broken, plaster becomes loose or bowed. If repairs are not made,
especially to ceilings, gravity will simply cause chunks of plaster to fall to the floor.

Settlement/Vibration
Cracks in walls can also result when houses settle. Houses built on clay soils are especially vulnerable.
Many types of clay (such as montmorillonite) are highly expansive.
In the dry season, water evaporates from the clay particles, causing them to contract. During the rainy
season, the clay swells. Thus, a building can be riding on an unstable footing. Diagonal cracks running in
opposite directions suggest that house settling and soil conditions may be at fault. Similar symptoms
occur when there is a nearby source of vibration-blasting, a train line, busy highway, or repeated sonic
booms.

Lath Movement
Horizontal cracks are often caused by lath movement. Because it absorbs moisture from the air, wood
lath expands and contracts as humidity rises and falls. This can cause cracks to appear year after year.
Cracks can also appear between rock lath panels. A nail holding the edge of a piece of lath may rust or
loosen, or structural movement in the wood framing behind the lath may cause a seam to open. Heavy
loads in a storage area above a rock-lath ceiling can also cause ceiling cracks.
Errors in initial building construction such as improper bracing, poor corner construction, faulty framing
of doors and windows, and undersized beams and floor joists eventually "telegraph" through to the
plaster surface.

Poor Workmanship
In addition to problems caused by movement or weakness in the structural framework, plaster durability
can be affected by poor materials or workmanship.

Poorly Proportioned Mix
The proper proportioning and mixing of materials are vital to the quality of the plaster job. A bad mix
can cause problems that appear years later in a plaster wall. Until recently, proportions of aggregate and
lime were mixed on the job. A plasterer may have skimped on the amount of cementing material (lime

or gypsum) because sand was the cheaper material. Over sanding can cause the plaster to weaken or
crumble. Plaster made from a poorly proportioned mix may be more difficult to repair.

Incompatible Base Coats and Finish Coats
Use of perlite as an aggregate also presented problems. Perlite is a lightweight aggregate used in the
base coat instead of sand. It performs well in cold weather and has a slightly better insulating value. But
if a smooth lime finish coat was applied over perlited base coats on wood or rock lath, cracks would
appear in the finish coat and the entire job would have to be redone. To prevent this, a plasterer had to
add fine silica sand or finely crushed perlite to the finish coat to compensate for the dramatically
differing shrinkage rates between the base coat and the finish coat.

Improper Plaster Application
The finish coat is subject to "chip cracking" if it was applied over an excessively dry base coat, or was
insufficiently troweled, or if too little gauging plaster was used. Chip cracking looks very much like an
alligatored paint surface. Another common problem is called map cracking—fine, irregular cracks that
occur when the finish coat has been applied to an over sanded base coat or a very thin base coat.

Too Much Retardant
Retarding agents are added to slow down the rate at which plaster sets, and thus inhibit hardening.
They have traditionally included ammonia, glue, gelatin, starch, molasses, or vegetable oil. If the
plasterer has used too much retardant, however, a gypsum plaster will not set within a normal 20 to 30
minute time period. As a result, the surface becomes soft and powdery.

Inadequate Plaster Thickness
Plaster is applied in three coats over wood lath and metal lath—the scratch, brown, and finish coats. In
three-coat work, the scratch coat and brown coat were sometimes applied on successive days to make
up the required wall thickness. Using rock lath allowed the plasterer to apply one base coat and the
finish coat—a two-coat job.
If a plasterer skimped on materials, the wall may not have sufficient plaster thickness to withstand the
normal stresses within a building. The minimum total thickness for plaster on gypsum board (rock lath)
is 1/2 inch. On metal lath the minimum thickness is 5/8 inch; and for wood lath it is about 3/4 to 7/8
inch. This minimum plaster thickness may affect the thickness of trim projecting from the wall's plane.

Improper Curing
Proper temperature and air circulation during curing are key factors in a durable plaster job. The ideal
temperature for plaster to cure is between 55 to 70 degrees Fahrenheit. However, historic houses were
sometimes plastered before window sashes were put in. There was no way to control temperature and
humidity.

Dry Outs, Freezing, and Sweat-outs
When temperatures were too hot, the plaster would return to its original condition before it was mixed
with water, that is, calcined gypsum. A plasterer would have to spray the wall with alum water to reset
the plaster. If freezing occurred before the plaster had set, the job would simply have to be redone. If
the windows were shut so that air could not circulate, the plaster was subject to sweat-out or rot. Since
there is no cure for rotted plaster, the affected area had to be removed and replastered.

Moisture
Plaster applied to a masonry wall is vulnerable to water damage if the wall is constantly wet. When salts
from the masonry substrate come in contact with water, they migrate to the surface of the plaster,
appearing as dry bubbles or efflorescence. The source of the moisture must be eliminated before
replastering the damaged area.

Sources of Water Damage
Moisture problems occur for several reasons. Interior plumbing leaks in older houses are common. Roofs
may leak, causing ceiling damage. Gutters and downspouts may also leak, pouring rain water next to
the building foundation. In brick buildings, dampness at the foundation level can wick up into the abovegrade walls. Another common source of moisture is splashback. When there is a paved area next to a
masonry building, rainwater splashing up from the paving can dampen masonry walls. In both cases
water travels through the masonry and damages interior plaster. Coatings applied to the interior are not
effective over the long run. The moisture problem must be stopped on the outside of the wall.

Repairing Historic Plaster
Many of the problems described above may not be easy to remedy. If major structural problems are
found to be the source of the plaster problem, the structural problem should be corrected. Some repairs
can be made by removing only small sections of plaster to gain access. Minor structural problems that
will not endanger the building can generally be ignored. Cosmetic damages from minor building
movement, holes, or bowed areas can be repaired without the need for wholesale demolition. However,
it may be necessary to remove deteriorated plaster caused by rising damp in order for masonry walls to
dry out. Repairs made to a wet base will fail again.

Canvassing Uneven Wall Surfaces
Uneven wall surfaces, caused by previous patching or by partial wallpaper removal, are common in old
houses. As long as the plaster is generally sound, cosmetically unattractive plaster walls can be
"wallpapered" with strips of a canvas or fabric-like material. Historically, canvassing covered
imperfections in the plaster and provided a stable base for decorative painting or wallpaper.

Filling Cracks
Hairline cracks in wall and ceiling plaster are not a serious cause for concern as long as the underlying
plaster is in good condition. They may be filled easily with a patching material. For cracks that reopen
with seasonal humidity change, a slightly different method is used. First the crack is widened slightly
with a sharp, pointed tool such as a crack widener or a triangular can opener. Then the crack is filled.
For more persistent cracks, it may be necessary to bridge the crack with tape. In this instance, a
fiberglass mesh tape is pressed into the patching material.
After the first application of a quick setting joint compound dries, a second coat is used to cover the
tape, feathering it at the edges. A third coat is applied to even out the surface, followed by light
sanding. The area is cleaned off with a damp sponge, then dried to remove any leftover plaster residue
or dust.
When cracks are larger and due to structural movement, repairs need to be made to the structural
system before repairing the plaster. Then, the plaster on each side of the crack should be removed to a
width of about 6 inches down to the lath. The debris is cleaned out, and metal lath applied to the cleared
area, leaving the existing wood lath in place. The metal lath usually prevents further cracking. The crack
is patched with an appropriate plaster in three layers (i.e., base coats and finish coat). If a crack seems
to be expanding, a structural engineer should be consulted.

Replacing Delaminated Areas of the Finish Coat
Sometimes the finish coat of plaster comes loose from the base coat. In making this type of repair, the
plasterer paints a liquid plaster-bonding agent onto the areas of base-coat plaster that will be
replastered with a new lime finish coat. A homeowner wishing to repair small areas of delaminated finish
coat can use the methods described in "Patching Materials."

Patching Holes in Walls
For small holes (less than 4 inches in diameter) that involve loss of the brown and finish coats, the
repair is made in two applications. First, a layer of base coat plaster is troweled in place and scraped
back below the level of the existing plaster. When the base coat has set but not dried, more plaster is
applied to create a smooth, level surface. One-coat patching is not generally recommended by plasterers
because it tends to produce concave surfaces that show up when the work is painted. Of course, if the
lath only had one coat of plaster originally, then a one-coat patch is appropriate.
For larger holes where all three coats of plaster are damaged or missing down to the wood lath,
plasterers generally proceed along these lines. First, all the old plaster is cleaned out and any loose lath
is re-nailed. Next, a water mist is sprayed on the old lath to keep it from twisting when the new, wet
plaster is applied, or better still, a bonding agent is used.
To provide more reliable keying and to strengthen the patch, expanded metal lath (diamond mesh)
should be attached to the wood lath with tie wires or nailed over the wood lath with lath nails. The
plaster is then applied in three layers over the metal lath, lapping each new layer of plaster over the old
plaster so that old and new are evenly joined. This stepping is recommended to produce a strong,
invisible patch. Also, if a patch is made in a plaster wall that is slightly wavy, the contour of the patch
should be made to conform to the irregularities of the existing work. A flat patch will stand out from the
rest of the wall.

Patching Holes in Ceilings
Hairline cracks and holes may be unsightly, but when portions of the ceiling come loose, a more serious
problem exists. The keys holding the plaster to the ceiling have probably broken. First, the plaster
around the loose plaster should be examined.
Keys may have deteriorated because of a localized moisture problem, poor quality plaster, or structural
overloading; yet, the surrounding system may be intact. If the areas surrounding the loose area are in
reasonably good condition, the loose plaster can be reattached to the lath using flathead wood screws
and plaster washers. To patch a hole in the ceiling plaster, metal lath is fastened over the wood lath;
then the hole is filled with successive layers of plaster, as described above.

Establishing New Plaster Keys
If the back of the ceiling lath is accessible (usually from the attic or after removing floor boards), small
areas of bowed-out plaster can be pushed back against the lath. A padded piece of plywood and braces
are used to secure the loose plaster. After dampening the old lath and coating the damaged area with a
bonding agent, a fairly liquid plaster mix (with a glue size retardant added) is applied to the backs of the
lath, and worked into the voids between the faces of the lath and the back of the plaster. While this first
layer is still damp, plaster-soaked strips of jute scrim are laid across the backs of the lath and pressed
firmly into the first layer as reinforcement. The original lath must be secure, otherwise the weight of the
patching plaster may loosen it.
Loose, damaged plaster can also be re-keyed when the goal is to conserve decorative surfaces or
wallpaper. Large areas of ceilings and walls can be saved. This method requires the assistance of a
skilled conservator—it is not a repair technique used by most plasterers.
The conservator injects an acrylic adhesive mixture through holes drilled in the face of the plaster (or
through the lath from behind, when accessible). The loose plaster is held firm with plywood bracing until
the adhesive bonding mixture sets. When complete, gaps between the plaster and lath are filled, and
the loose plaster is secure.

Replastering Over the Old Ceiling
If a historic ceiling is too cracked to patch or is sagging (but not damaged from moisture), plasterers
routinely keep the old ceiling and simply relath and replaster over it. This repair technique can be used if
lowering the ceiling slightly does not affect other ornamental features. The existing ceiling is covered
with 1x3-inch wood furring strips, one to each joist, and fastened completely through the old lath and
plaster using a screw gun. Expanded metal lath or gypsum board lath is nailed over the furring strips.
Finally, two or three coats are applied according to traditional methods. Replastering over the old ceiling
saves time, creates much less dust than demolition, and gives added fire protection.

When Damaged Plaster Cannot be Repaired—Replacement
Options
Partial or complete removal may be necessary if plaster is badly damaged, particularly if the damage
was caused by long-term moisture problems. Workers undertaking demolition should wear OSHAapproved masks because the plaster dust that flies into the air may contain decades of coal soot. Lead,
from lead based paint, is another danger. Long-sleeved clothing and head-and-eye protection should be
worn. Asbestos, used in the mid-twentieth century as an insulating and fireproofing additive, may also
be present and OSHA-recommended precautions should be taken. If plaster in adjacent rooms is still in
good condition, walls should not be pounded—a small trowel or pry bar is worked behind the plaster
carefully in order to pry loose pieces off the wall.
When the damaged plaster has been removed, the owner must decide whether to replaster over the
existing lath or use a different system. This decision should be based in part on the thickness of the
original plaster and the condition of the original lath. Economy and time are also valid considerations. It
is important to ensure that the wood trim around the windows and doors will have the same "reveal" as
before. (The "reveal" is the projection of the wood trim from the surface of the plastered wall). A lath
and plaster system that will give this required depth should be selected.

Replastering—Alternative Lath Systems for New Plaster
Replastering Old Wood Lath
When plasterers work with old lath, each lath strip is re-nailed and the chunks of old plaster are cleaned
out. Because the old lath is dry, it must be thoroughly soaked before applying the base coats of plaster,
or it will warp and buckle; furthermore, because the water is drawn out, the plaster will fail to set
properly. As noted earlier, if new metal lath is installed over old wood lath as the base for new plaster,

many of these problems can be avoided and the historic lath can be retained. The ceiling should still be
sprayed unless a vapor barrier is placed behind the metal lath.

Replastering Over New Metal Lath
An alternative to reusing the old wood lath is to install a different lathing system. Galvanized metal lath
is the most expensive, but also the most reliable in terms of longevity, stability, and proper keying.
When lathing over open joists, the plasterer should cover the joists with kraft paper or a polyethylene
vapor barrier. Three coats of wet plaster are applied consecutively to form a solid, monolithic unit with
the lath. The scratch coat keys into the metal lath; the second, or brown, coat bonds to the scratch coat
and builds the thickness; the third, or finish coat, consists of lime putty and gauging plaster.

Replastering Over New Rock Lath
It is also possible to use rock lath as a plaster base. Plasterers may need to remove the existing wood
lath to maintain the woodwork's reveal. Rock lath is a 16x36-inch, 1/2-inch thick, gypsum-core panel
covered with absorbent paper with gypsum crystals in the paper. The crystals in the paper bond the wet
plaster and anchor it securely. This type of lath requires two coats of new plaster—the brown coat and
the finish coat. The gypsum lath itself takes the place of the first, or scratch, coat of plaster.

Painting New Plaster
The key to a successful paint job is proper drying of the plaster. Historically, lime plasters were allowed
to cure for at least a year before the walls were painted or papered. With modern ventilation, plaster
cures in a shorter time; however, fresh gypsum plaster with a lime finish coat should still be perfectly
dry before paint is applied—or the paint may peel. (Plasterers traditionally used the "match test" on new
plaster. If a match would light by striking it on the new plaster surface, the plaster was considered dry.)
Today it is best to allow new plaster to cure two to three weeks. A good alkaline-resistant primer,
specifically formulated for new plaster, should then be used. A compatible latex or oil-based paint can be
used for the final coat.

A Modern Replacement System—Veneer Plaster
Using one of the traditional lath and plaster systems provides the highest quality plaster job. However,
in some cases, budget and time considerations may lead the owner to consider a less expensive
replacement alternative. Designed to reduce the cost of materials, a more recent lath and plaster
system is less expensive than a two-or-three coat plaster job, but only slightly more expensive than
drywall. This plaster system is called veneer plaster.
The system uses gypsum-core panels that are the same size as drywall (4x8 feet), and specially made
for veneer plaster. They can be installed over furring channels to masonry walls or over old wood lath
walls and ceilings. Known most commonly as "blue board," the panels are covered with a special paper
compatible with veneer plaster. Joints between the 4-foot wide sheets are taped with fiberglass mesh,
which is bedded in the veneer plaster. After the tape is bedded, a thin, 1/16-inch coat of high-strength
veneer plaster is applied to the entire wall surface. A second veneer layer can be used as the "finish"
coat, or the veneer plaster can be covered with a gauged lime finish-coat—the same coat that covers
ordinary plaster.
Although extremely thin, a two-coat veneer plaster system has a 1,500 psi rating and is thus able to
withstand structural movements in a building or surface abrasion. With either a veneer finish or a
gauged lime putty finish coat, the room will be ready for painting almost immediately. When complete,
the troweled or textured wall surface looks more like traditional plaster than drywall.
The thin profile of the veneer system has an added benefit, especially for owners of uninsulated masonry
buildings. Insulation can be installed between the pieces of furring channel used to attach blue board to
masonry walls. This can be done without having to fur out the window and door jambs. The insulation
plus the veneer system will result in the same thickness as the original plaster. Occupants in the rooms
will be more comfortable because they will not be losing heat to cold wall surfaces.

Patching Materials
Plasterers generally use ready-mix base-coat plaster for patching, especially where large holes need to
be filled. The ready-mix plaster contains gypsum and aggregate in proper proportions. The plasterer
only needs to add water.
Another mix plasterers use to patch cracks or small holes, or for finish-coat repair, is a "high gauge"
lime putty (50 percent lime; 50 percent gauging plaster). This material will produce a white, smooth
patch. It is especially suitable for surface repairs.

Although property owners cannot duplicate the years of accumulated knowledge and craft skills of a
professional plasterer, there are materials that can be used for do-it-yourself repairs. For example, fine
cracks can be filled with an all-purpose drywall joint compound. For bridging larger cracks using
fiberglass tape, a homeowner can use a "quicksetting" joint compound. This compound has a fast drying
time—60, 90, or 120 minutes. Quick-setting joint compound dries because of a chemical reaction, not
because of water evaporation. It shrinks less than all-purpose joint compound and has much the same
workability as ready-mix base-coat plaster. However, because quick-set joint compounds are hard to
sand, they should only be used to bed tape or to fill large holes. All-purpose point compound should be
used as the final coat prior to sanding.
Homeowners may also want to try using a ready-mix perlited base-coat plaster for scratch and brown
coat repair. The plaster can be hand-mixed in small quantities, but bagged ready-mix should be
protected from ambient moisture. A "millmixed pre-gauged" lime finish coat plaster can also be used by
homeowners. A base coat utilizing perlite or other lightweight aggregates should only be used for
making small repairs (less than 4 ft. patches). For large-scale repairs and entire room replastering, see
the precautions in Table 1 for using perlite.
Homeowners may see a material sold as "patching plaster" or "plaster of Paris" in hardware stores. This
dry powder cannot be used by itself for plaster repairs. It must be combined with lime to create a
successful patching mixture.
When using a lime finish coat for any repair, wait longer to paint, or use an alkaline-resistant primer.

Summary
The National Park Service recommends retaining historic plaster if at all possible. Plaster is a significant
part of the "fabric" of the building. Much of the building's history is documented in the layers of paint
and paper found covering old plaster. For buildings with decorative painting, conservation of historic flat
plaster is even more important. Consultation with the National Park Service, with State Historic
Preservation Officers, local preservation organizations, historic preservation consultants, or with the
Association for Preservation Technology is recommended. Where plaster cannot be repaired or
conserved using one of the approaches outlined in this Brief, documentation of the layers of wallpaper
and paint should be undertaken before removing the historic plaster. This information may be needed to
complete a restoration plan.

Plaster Terms
Scratch coat. The first base coat put on wood or metal lath. The wet plaster is "scratched" with a
scarifier or comb to provide a rough surface so the next layer of base coat will stick to it.
Brown coat. The brown coat is the second application of wet, base-coat plaster with wood lath or metal
systems. With gypsum board lath (rock lath, plasterboard), it is the only base coat needed.
Finish coat. Pure lime, mixed with about 35 percent gauging plaster to help it harden, is used for the
very thin surface finish of the plaster wall. Fine sand can be added for a sanded finish coat.
Casing Bead. Early casing bead was made of wood. In the 19th century, metal casing beads were
sometimes used around fireplace projections, and door and window openings. Like a wood ground, they
indicate the proper thickness for the plaster.
Corner Bead. Wire mesh with a rigid metal spline used on outside corners. Installing the corner bread
plumb is important.
Outside corners. Installing the corner bead plumb is important.
Cornerite. Wire mesh used on inside corners of adjoining walls and ceilings. It keeps corners from
cracking.
Ground. Plasterers use metal or wood strips around the edges of doors and windows and at the bottom
of walls. These grounds help keep the plaster the same thickness and provide a stopping edge for the
plaster. Early plaster work, however, did not use grounds. On early buildings, the woodwork was
installed and primed before plastering began. Some time in the early 19th century, a transition
occurred, and plasterers applied their wall finish before woodwork was installed.
Gypsum. Once mined from large gypsum quarries near Paris (thus the name plaster of Paris), gypsum
in its natural form is calcium sulfate. When calcined (or heated), one-and-a-half water molecules are

driven off, leaving a hemi-hydrate of calcium sulfate. When mixed with water, it becomes calcium
sulfate again. While gypsum was used in base-coat plaster from the 1890s on, it has always been used
in finish coat and decorative plaster. For finish coats, gauging plaster was added to lime putty; it causes
the lime to harden. Gypsum is also the ingredient in moulding plaster, a finer plaster used to create
decorative moldings in ornamental plaster work.
Lime. Found in limestone formations or shell mounds, naturally occurring lime is calcium carbonate.
When heated, it becomes calcium oxide. After water has been added, it becomes calcium hydroxide.
This calcium hydroxide reacts with carbon dioxide in the air to recreate the original calcium carbonate.
Screed. Screeds are strips of plaster run vertically or horizontally on walls or ceilings. They are used to
plumb and straighten uneven walls and level ceilings. Metal screeds are used to separate different types
of plaster finishes or to separate lime and cement plasters.
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SUMMARY
Section Includes:
1.
Exterior vertical plasterwork (stucco).
2.
Exterior horizontal and nonvertical plasterwork (stucco).
3.
Interior vertical plasterwork.
4.
Interior horizontal and nonvertical plasterwork.
ACTION SUBMITTALS
Product Data: For each type of product.
Sustainable Design Submittals:
Samples: For each type of factory-prepared finish coat and for each color and texture specified.

PART 2 - PRODUCTS
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PERFORMANCE REQUIREMENTS
Fire-Resistance Ratings: Where indicated, provide cement plaster assemblies identical to those
of assemblies tested for fire resistance according to ASTM E 119 by a qualified testing agency.
METAL LATH
Expanded-Metal
Lath:
ASTM C 847,
cold-rolled
carbon-steel
sheet
with
ASTM A 653/A 653M, G60 (Z180), hot-dip galvanized-zinc coating.
1.
Diamond-Mesh Lath: [Flat] [Self-furring], [2.5 lb/sq. yd. (1.4 kg/sq. m)] Flat-Rib Lath:
Rib depth of not more than 1/8 inch (3 mm), [2.75 lb/sq. yd. (1.5 kg/sq. m)] [3/8-Inch
(10-mm) Rib Lath: [3.4 lb/sq. yd. (1.8 kg/sq. m
Wire-Fabric Lath:
1.
Welded-Wire Lath: ASTM C 933; self-furring, [1.4 lb/sq. yd. (0.8 kg/sq. m)]
2.
Woven-Wire Lath: ASTM C 1032; self-furring, with stiffener wire backing, 1.4 lb/sq. yd.
(0.8 kg/sq. m).
ACCESSORIES
General: Comply with ASTM C 1063, and coordinate depth of trim and accessories with
thicknesses and number of plaster coats required.
Metal Accessories:
1.
Foundation Weep Screed: Fabricated from hot-dip galvanized-steel sheet,
ASTM A 653/A 653M, G60 (Z180) zinc coating.
2.
Cornerite: Fabricated from metal lath with ASTM A 653/A 653M, G60 (Z180), hot-dip
galvanized-zinc coating.
3.
External- (Outside-) Corner Reinforcement: Fabricated from metal lath with
ASTM A 653/A 653M, G60 (Z180), hot-dip galvanized-zinc coating.
4.
Cornerbeads: Fabricated from [zinc] [or] [zinc-coated (galvanized) steel].
a.
Smallnose cornerbead with expanded flanges; use unless otherwise indicated.
b.
Smallnose cornerbead with perforated flanges; use on curved corners.
c.
Smallnose cornerbead with expanded flanges reinforced by perforated stiffening
rib; use on columns and for finishing unit masonry corners.
d.
Bullnose cornerbead, radius 3/4 inch (19 mm) minimum, with expanded flanges;
use at locations indicated on Drawings.
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Casing Beads: Fabricated from [zinc] [or] [zinc-coated (galvanized) steel]; square-edged
style; with expanded flanges.
Control Joints: Fabricated from [zinc] [or] [zinc-coated (galvanized) steel]; one-piecetype, folded pair of unperforated screeds in M-shaped configuration; with perforated
flanges and removable protective tape on plaster face of control joint.
Expansion Joints: Fabricated from [zinc] [or] [zinc-coated (galvanized) steel]; folded
pair of unperforated screeds in M-shaped configuration; with expanded flanges.
Two-Piece Expansion Joints: Fabricated from [zinc] [or] [zinc-coated (galvanized)
steel]; formed to produce slip-joint and square-edged reveal that is adjustable from 1/4 to
5/8 inch (6 to 16 mm) wide; with perforated flanges.

Plastic Accessories: Manufactured from high-impact PVC.
1.
Cornerbeads: With perforated flanges.
a.
Smallnose cornerbead; use unless otherwise indicated.
b.
Bullnose cornerbead, radius 3/4-inch (19-mm) minimum; use at locations indicated
on Drawings.
2.
Casing Beads: With perforated flanges in depth required to suit plaster bases indicated and
flange length required to suit applications indicated.
a.
Square-edge style; use unless otherwise indicated.
b.
Bullnose style, radius 3/4-inch (19-mm) minimum; use at locations indicated on
Drawings.
3.
Control Joints: One-piece-type, folded pair of unperforated screeds in M-shaped
configuration; with perforated flanges and removable protective tape on plaster face of
control joint.
4.
Expansion Joints: Two-piece type, formed to produce slip-joint and square-edged [1/2inch- (13-mm-)] [1-inch- (25-mm-)] [1-1/2-inch- (38-mm-)] <Insert dimension> wide
reveal; with perforated concealed flanges.
MISCELLANEOUS MATERIALS
Water for Mixing and Finishing Plaster: Potable and free of substances capable of affecting
plaster set or of damaging plaster, lath, or accessories.
Fiber for Base Coat: Alkaline-resistant glass or polypropylene fibers, 1/2 inch (13 mm) long,
free of contaminants, manufactured for use in cement plaster.
Bonding Compound: ASTM C 932.
Fasteners for Attaching Metal Lath to Substrates: ASTM C 1063.
Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, not less than 0.0475-inch (1.21mm) diameter unless otherwise indicated.
Sound-Attenuation Blankets: ASTM C 665, Type I (blankets without membrane facing)
produced by combining thermosetting resins with mineral fibers manufactured from glass, slag
wool, or rock wool.
1.
Fire-Resistance-Rated Assemblies: Comply with mineral-fiber requirements of assembly.
PLASTER MATERIALS
Portland Cement: ASTM C 150/C 150M, Type I, Type II.
1.
Color for Finish Coats: White or Gray to match existing.
Masonry Cement: ASTM C 91, Type N.
1.
Color for Finish Coats: White or Gray to match existing.
Plastic Cement: ASTM C 1328.
Colorants for Job-Mixed Finish Coats: Colorfast mineral pigments that produce finish plaster
color to match Existing.
Lime: ASTM C 206, Type S; or ASTM C 207, Type S.
Sand Aggregate: ASTM C 897.
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Perlite Aggregate: ASTM C 35.
Ready-Mixed Finish-Coat Plaster: Mill-mixed portland cement, aggregates, coloring agents, and
proprietary ingredients.
1.
Color: Match Existing.
Acrylic-Based Finish Coatings: Factory-mixed acrylic-emulsion coating systems formulated
with colorfast mineral pigments and fine aggregates; for use over cement plaster base coats.
Include manufacturer's recommended primers and sealing topcoats for acrylic-based finishes.
1.
Color: Match Existing
PLASTER MIXES
General: Comply with ASTM C 926 for applications indicated.
1.
Fiber Content: Add fiber to base-coat mixes after ingredients have mixed at least two
minutes. Comply with fiber manufacturer's written instructions for fiber quantities in
mixes, but do not exceed 1 lb of fiber/cu. yd. (0.6 kg of fiber/cu. m) of cementitious
materials.
Base-Coat Mixes for Use over Metal Lath: Scratch and brown coats for three-coat plasterwork
as follows:
1.
Portland Cement Mixes:
a.
Scratch Coat: For cementitious material, mix 1 part portland cement and [0 to 3/4]
[3/4 to 1-1/2] parts lime. Use 2-1/2 to 4 parts aggregate per part of cementitious
material.
b.
Brown Coat: For cementitious material, mix 1 part portland cement and [0 to 3/4]
[3/4 to 1-1/2] parts lime. Use 3 to 5 parts aggregate per part of cementitious
material, but not less than volume of aggregate used in scratch coat.
2.
Masonry Cement Mixes:
a.
Scratch Coat: Mix 1 part masonry cement and 2-1/2 to 4 parts aggregate.
b.
Brown Coat: Mix 1 part masonry cement and 3 to 5 parts aggregate, but not less
than volume of aggregate used in scratch coat.
3.
Portland and Masonry Cement Mixes:
a.
Scratch Coat: For cementitious material, mix 1 part portland cement and 1 part
masonry cement. Use 2-1/2 to 4 parts aggregate per part of cementitious material.
b.
Brown Coat: For cementitious material, mix 1 part portland cement and 1 part
masonry cement. Use 3 to 5 parts aggregate per part of cementitious material, but
not less than volume of aggregate used in scratch coat.
4.
Plastic Cement Mixes:
a.
Scratch Coat: Mix 1 part plastic cement and 2-1/2 to 4 parts aggregate.
b.
Brown Coat: Mix 1 part plastic cement and 3 to 5 parts aggregate, but not less than
volume of aggregate used in scratch coat.
5.
Portland and Plastic Cement Mixes:
a.
Scratch Coat: For cementitious material, mix 1 part plastic cement and 1 part
portland cement. Use 2-1/2 to 4 parts aggregate per part of cementitious material.
b.
Brown Coat: For cementitious material, mix 1 part plastic cement and 1 part
portland cement. Use 3 to 5 parts aggregate per part of cementitious material, but
not less than volume of aggregate used in scratch coat.
Base-Coat Mixes for Use over [Unit Masonry] [and] [Concrete]: Single base (scratch) coat for
two-coat plasterwork on low-absorption plaster bases as follows:
1.
Portland Cement Mix: For cementitious material, mix 1 part portland cement and 0 to 3/4
part lime. Use 2-1/2 to 4 parts aggregate per part of cementitious material.
2.
Portland and Masonry Cement Mix: For cementitious material, mix 1 part portland
cement and 1 part masonry cement. Use 2-1/2 to 4 parts aggregate per part of
cementitious material.
3.
Plastic Cement Mix: Use 1 part plastic cement and 2-1/2 to 4 parts aggregate.
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Base-Coat Mixes for Use over [Unit Masonry] [and] [Concrete]: Single base (scratch) coat for
two-coat plasterwork on high-absorption plaster bases as follows:
1.
Portland Cement Mix: For cementitious material, mix 1 part portland cement and 3/4 to 11/2 parts lime. Use 2-1/2 to 4 parts aggregate per part of cementitious material.
2.
Masonry Cement Mix: Use 1 part masonry cement and 2-1/2 to 4 parts aggregate.
3.
Portland and Masonry Cement Mix: For cementitious material, mix 1 part portland
cement and 1 part masonry cement. Use 2-1/2 to 4 parts aggregate per part of
cementitious material.
4.
Plastic Cement Mix: Use 1 part plastic cement and 2-1/2 to 4 parts aggregate.
Job-Mixed Finish-Coat Mixes:
1.
Portland Cement Mix: For cementitious materials, mix 1 part portland cement and [3/4 to
1-1/2] [1-1/2 to 2] parts lime. Use 1-1/2 to 3 parts aggregate per part of cementitious
material.
2.
Masonry Cement Mix: Use 1 part masonry cement and 1-1/2 to 3 parts aggregate.
3.
Portland and Masonry Cement Mix: For cementitious materials, mix 1 part portland
cement and 1 part masonry cement. Use 1-1/2 to 3 parts aggregate per part of
cementitious material.
4.
Plastic Cement Mix: Use 1 part plastic cement and 1-1/2 to 3 parts aggregate.
Factory-Prepared Finish-Coat Mixes: For ready-mixed finish-coat plasters, acrylic-based
finish coatings, comply with manufacturer's written instructions.
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INSTALLATION, GENERAL
Prepare smooth, solid substrates for plaster according to ASTM C 926.
Fire-Resistance-Rated Assemblies: Install components according to requirements for design
designations from listing organization and publication indicated on Drawings.
Sound-Attenuation Blankets: Where required, install blankets before installing lath unless
blankets are readily installed after lath has been installed on one side.
INSTALLING METAL LATH
Metal Lath: Install according to ASTM C 1063.
INSTALLING ACCESSORIES
Install according to ASTM C 1063 and at locations indicated on Drawings.
Reinforcement for External (Outside) Corners:
1.
Install lath-type, external-corner reinforcement at exterior locations.
2.
Install cornerbead at interior locations.
Control Joints: Locate as indicated on Drawings.
PLASTER APPLICATION
General: Comply with ASTM C 926.
Bonding Compound: Apply on unit masonry and concrete substrates for direct application of
plaster.
Walls; Base-Coat Mixes for Use over Metal Lath: For scratch and brown coats, for three-coat
plasterwork with 3/4-inch (19-mm) total thickness, as follows:
1.
Portland cement mixes.
2.
Masonry cement mixes.
3.
Portland and masonry cement mixes.
4.
Plastic cement mixes.
5.
Portland and plastic cement mixes.
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D.

E.

F.

G.
H.
I.
J.

3.5
A.

Ceilings; Base-Coat Mixes for Use over Metal Lath: For scratch and brown coats, for three-coat
plasterwork and having [1/2-inch (13-mm) total thickness] [3/4-inch (19-mm) total thickness
for metal lath on concrete], as follows:
1.
Portland cement mixes.
2.
Masonry cement mixes.
3.
Portland and masonry cement mixes.
4.
Plastic cement mixes.
5.
Portland and plastic cement mixes.
Walls; Base-Coat Mix: For base (scratch) coat, for two-coat plasterwork and having [3/8-inch
(10-mm) thickness on masonry] [1/4-inch (6-mm) thickness on concrete], as follows:
1.
Portland cement mix.
2.
Masonry cement mix.
3.
Portland and masonry cement mix.
4.
Plastic cement mix.
5.
Portland and plastic cement mix.
Ceilings; Base-Coat Mix: For base (scratch) coat, for two-coat plasterwork and having 1/4-inch
(6-mm) thickness on concrete, as follows:
1.
Portland cement mix.
2.
Masonry cement mix.
3.
Portland and masonry cement mix.
4.
Plastic cement mix.
5.
Portland and plastic cement mix.
Plaster Finish Coats: Apply to provide finish to match Existing.
Acrylic-Based Finish Coatings: Apply coating system, including primers, finish coats, and
sealing topcoats, according to manufacturer's written instructions.
Concealed Exterior Plasterwork: Where plaster application is used as a base for adhered
finishes, omit finish coat.
Concealed Interior Plasterwork:
1.
Where plaster application is concealed behind built-in cabinets, similar furnishings, and
equipment, apply finish coat.
2.
Where plaster application is concealed above suspended ceilings and in similar locations,
omit finish coat.
3.
Where plaster application is used as a base for adhesive application of tile and similar
finishes, omit finish coat.
PLASTER REPAIRS
Repair or replace work to eliminate cracks, dents, blisters, buckles, crazing and check cracking,
dry outs, efflorescence, sweat outs, and similar defects and where bond to substrate has failed.

END OF SECTION 092400
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SECTION 09241
GYPSUM VENEER PLASTERING
PART 1 - GENERAL
1.1
SUMMARY
A.
Section Includes:
1.
Gypsum veneer plaster and gypsum base for interior veneer plaster.
2.
Gypsum veneer plaster over interior cementitious backer units.
3.
Gypsum veneer plaster over interior masonry surfaces.
4.
Gypsum veneer plaster over interior monolithic concrete surfaces.
B.
Related Requirements:
1.
Section 092216 "Non-Structural Metal Framing" for non-load-bearing steel framing.
1.2

C.

ACTION SUBMITTALS
Product Data: For each type of product.
Shop Drawings: Show locations, fabrication, and installation of control joints, reveals, and trim;
include plans, elevations, sections, details of components, and attachments to other work.
Samples: For each trim accessory and textured finish on rigid backing.

A.

QUALITY ASSURANCE
Mockups: Provide mockups of ceilings and partitions in sizes of at least 100 sq. ft. (9 sq. m).

A.
B.

1.3

PART 2 - PRODUCTS
2.1
PERFORMANCE REQUIREMENTS
A.
Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and
construction identical to those tested in assembly indicated according to ASTM E 119 by an
independent testing agency.
B.
STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical
to those tested in assembly indicated according to ASTM E 90 and classified according to
ASTM E 413 by an independent testing agency.
2.2
A.

B.

C.

D.

2.3
A.
B.

GYPSUM VENEER PLASTER
One-Component Gypsum Veneer Plaster: ASTM C 587, ready-mixed, smooth, finish-coat
veneer plaster formulated for application directly over substrate without use of separate basecoat material.
High-Strength, One-Component Gypsum Veneer Plaster: ASTM C 587, ready-mixed, smooth,
finish-coat veneer plaster containing mill-mixed, fine silica sand; with a compressive strength of
3000 psi (20 MPa) when tested according to ASTM C 472; and formulated for application
directly over substrate without use of separate base-coat material.
Two-Component Gypsum Veneer Plaster: ASTM C 587, with separate formulations; one for
base-coat application and one for finish-coat application over substrates.
1.
Base Coat:
2.
Smooth Finish Coat:
3.
Textured Finish Coat:
High-Strength, Two-Component Gypsum Veneer Plaster: ASTM C 587, ready-mixed, base-coat
plaster and smooth finish-coat veneer plaster containing mill-mixed, fine silica sand; with a
compressive strength of 3000 psi (20 MPa) when tested according to ASTM C 472.
PANEL PRODUCTS
Gypsum Base for Veneer Plaster: ASTM C 1396/C 1396M.
1.
Thickness: To match existing.
Gypsum Base for Veneer Plaster, Type X: ASTM C 1396/C 1396M.
1.
Thickness: To match existing .
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C.

D.

E.

F.

2.4
A.

B.
2.5
A.
B.
C.

2.6
A.
B.
C.

D.
E.
F.
G.

Gypsum Base for Veneer Plaster, Type C: ASTM C 1396/C 1396M. Manufactured to have
increased fire-resistive capability.
1.
Thickness: [1/2 inch (12.7 mm)] [As indicated] <Insert dimension>.
Glass-Mat Interior Gypsum Board: ASTM C 1658/C 1658M. With moisture- and mold-resistant
core; [non-rated] [fire-resistive rated]; glass-mat facing on both sides of panel.
1.
Core: [1/2 inch (12.7 mm), regular type] [1/2 inch (12.7 mm), Type X] [5/8 inch (15.9
mm), Type X].
2.
Mold Resistance: ASTM D 3273, score of 10 as rated according to ASTM D 3274.
Cementitious Backer Units: ANSI A118.9 and ASTM C 1288 and approved by backer unit
manufacturer for use as veneer plaster substrate.
1.
Thickness: [1/2 inch (12.7 mm)] [As indicated] <Insert dimension>.
2.
Mold Resistance: ASTM D 3273, score of 10 as rated according to ASTM D 3274.
Backing Panels for Multilayer Applications: ASTM C 1396/C 1396M gypsum base or gypsum
board, as recommended by gypsum veneer plaster manufacturer, for application method and
thicknesses indicated.
1.
Core: Matching face layer unless otherwise indicated.
2.
Thickness: Matching face layer unless otherwise indicated.
TRIM ACCESSORIES
Standard Trim: ASTM C 1047, approved for use in gypsum veneer plaster applications
indicated.
1.
Material: [Galvanized-steel sheet or aluminum-coated steel sheet; rolled zinc, plastic,
or paper-faced galvanized-steel sheet] [Galvanized-steel sheet, aluminum-coated
steel sheet, or rolled zinc] [Plastic] [Paper-faced, galvanized-steel sheet].
Aluminum Trim: Extruded accessories of profiles and dimensions indicated.
JOINT-REINFORCING MATERIALS
General: Comply with joint strength requirements in ASTM C 587 and with gypsum veneer
plaster manufacturer's written recommendations for each application indicated.
Joint Tape: [As recommended by gypsum veneer plaster manufacturer for applications
indicated] [Paper] [Open-mesh, glass fiber].
Embedding Material for Joint Tape: As recommended by gypsum veneer plaster manufacturer
for use with joint-tape material and gypsum veneer plaster applications indicated.
AUXILIARY MATERIALS
Bonding Agent: ASTM C 631 polyvinyl acetate.
Laminating Adhesive: Adhesive or joint compound recommended by manufacturer for directly
adhering gypsum-base, face-layer panels to backing-layer panels in multilayer construction.
Steel Drill Screws: ASTM C 1002 unless otherwise indicated.
1.
Use screws complying with ASTM C 954 for fastening panels to steel members from
0.033 to 0.112 inch (0.84 to 2.84 mm) thick.
For fastening cementitious backer units, use screws of type and size recommended by panel
manufacturer.
Sound Attenuation Blankets: ASTM C 665, Type I; Comply with mineral-fiber requirements of
assembly.
Acoustical Sealant: Manufacturer's standard nonsag, paintable, nonstaining latex sealant,
complying with ASTM C 834.
Patching Mortar: Dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2 parts
fine aggregate passing a No. 16 (1.18-mm) sieve, using only enough water for handling and
placing.
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PART 3 - EXECUTION
3.1
INSTALLING PANELS, GENERAL
A.
Gypsum Base for Veneer Plaster: Apply according to ASTM C 844 unless manufacturer's
written recommendations are more stringent.
1.
Erection Tolerance: No more than 1/16-inch (1.6-mm) offsets between planes of gypsum
base panels, and 1/8 inch in 8 feet (3 mm in 2.4 m) noncumulative, for level, plumb,
warp, and bow.
B.
Examine panels before installation. Reject panels that are wet, moisture damaged, or mold
damaged.
C.
Install sound attenuation blankets before installing gypsum base for veneer plaster.
D.
Cementitious Backer Units: Install according to ANSI A108.11.
1.
Where cementitious backer units abut other types of panels in same plane, shim surfaces
to produce a uniform plane across panel surfaces.
E.
Trim: Install trim with back flanges intended for fasteners, and attach to framing with same
fasteners used for panels. Otherwise, attach trim according to manufacturer's written
instructions.
F.
Control Joints: Install as required and recommended by Plaster Stnadards.
G.
Gypsum Base: Reinforce interior angles and flat joints with joint tape and embedding material
to comply with ASTM C 843 and with gypsum veneer plaster manufacturer's written
recommendations.
H.
Abuse-Resistant Base: Reinforce joints between abuse-resistant panels with joint tape and
embedding material according to panel manufacturer's written recommendations.
I.
Glass-Mat Interior Gypsum Board: Reinforce joints between moisture- and mold-resistant
panels with joint tape and embedding material according to panel manufacturer's written
recommendations.
3.2
A.
B.
C.

D.

E.

GYPSUM VENEER PLASTERING
Bonding Agent: Apply bonding agent on dry according to gypsum veneer plaster manufacturer's
written recommendations.
Gypsum Veneer Plaster Mixing: Mechanically mix gypsum veneer plaster materials to comply
with ASTM C 843 and with gypsum veneer plaster manufacturer's written recommendations.
Gypsum Veneer Plaster Application: Comply with ASTM C 843 and with veneer plaster
manufacturer's written recommendations.
1.
One-Component Gypsum Veneer Plaster: Trowel apply plaster over substrate to uniform
thickness. Fill all voids and imperfections. Immediately double back with same mixer
batch of plaster to a uniform total thickness of 1/16 to 3/32 inch (1.6 to 2.4 mm).
2.
Two-Component Gypsum Veneer Plaster:
a.
Base Coat: Hand trowel or machine apply base coat over substrate to a uniform
thickness of 1/16 to 3/32 inch (1.6 to 2.4 mm). Fill voids and imperfections.
b.
Finish Coat: Trowel apply finish-coat plaster over base-coat plaster to a uniform
thickness of 1/16 to 3/32 inch (1.6 to 2.4 mm).
3.
Where gypsum veneer plaster abuts metal, including doorframes, windows and other
units, groove finish coat to eliminate spalling.
4.
Do not apply veneer plaster to gypsum base if paper facing has degraded from exposure
to sunlight. Before applying veneer plaster, use remedial methods to restore bonding
capability to degraded paper facing according to manufacturer's written
recommendations.
Concealed Surfaces: Do not omit gypsum veneer plaster behind cabinets, furniture, furnishings,
and similar removable items. Omit veneer plaster in the following areas where it will be
concealed from view in the completed Work unless otherwise indicated or required to maintain
fire-resistance and STC ratings:
1.
Above suspended ceilings.
2.
Behind wood paneling.
Gypsum Veneer Plaster Finish: To match existing.
END OF SECTION 092613
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SECTION 092900
GYPSUM BOARD
PART 1 - GENERAL
1.1
SUMMARY
A.
Section Includes:
1.
Interior gypsum board.
2.
Exterior gypsum board for ceilings and soffits.
3.
Tile backing panels.
4.
Texture finishes.
1.2
A.
B.
C.

ACTION SUBMITTALS
Product Data: For each type of product.
Sustainable Design Submittals:
Samples: For each texture finish indicated on same backing indicated for Work.

PART 2 - PRODUCTS
2.1
PERFORMANCE REQUIREMENTS
A.
Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and
construction identical to those tested in assembly indicated according to ASTM E 119 by an
independent testing agency.
B.
STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical
to those tested in assembly indicated according to ASTM E 90 and classified according to
ASTM E 413 by an independent testing agency.
2.2
A.

2.3
A.

B.

C.

2.4
A.

B.

GYPSUM BOARD, GENERAL
Size: Provide maximum lengths and widths available that will minimize joints in each area and
that correspond with support system indicated.
INTERIOR GYPSUM BOARD
Gypsum Board, Type X: ASTM C 1396/C 1396M.
1.
Thickness: 5/8 inch (15.9 mm).
2.
Long Edges: Tapered.
Flexible Gypsum Board: ASTM C 1396/C 1396M. Manufactured to bend to fit radii and to be
more flexible than standard regular-type gypsum board of same thickness.
1.
Thickness: 1/4 inch (6.4 mm).
2.
Long Edges: Tapered.
Mold-Resistant Gypsum Board: ASTM C 1396/C 1396M. With moisture- and mold-resistant
core and paper surfaces.
1.
Core:5/8 inch (15.9 mm), Type X.
2.
Long Edges: Tapered.
3.
Mold Resistance: ASTM D 3273, score of 10 as rated according to ASTM D 3274.
TILE BACKING PANELS
Glass-Mat, Water-Resistant Backing Board: ASTM C 1178/C 1178M, with manufacturer's
standard edges.
1.
Core: 5/8 inch (15.9 mm), Type X.
2.
Mold Resistance: ASTM D 3273, score of 10 as rated according to ASTM D 3274.
Cementitious Backer Units: ANSI A118.9 and ASTM C 1288 or ASTM C 1325, with
manufacturer's standard edges.
1.
Thickness: 1/4 inch (6.4 mm.
2.
Mold Resistance: ASTM D 3273, score of 10 as rated according to ASTM D 3274.
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2.5
A.

B.

2.6
A.
B.

C.

D.

E.

2.7
A.
B.

TRIM ACCESSORIES
Interior Trim: ASTM C 1047.
1.
Material: [Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paperfaced galvanized-steel sheet] [Galvanized or aluminum-coated steel sheet or rolled
zinc] [Plastic] [Paper-faced galvanized-steel sheet].
2.
Shapes:
a.
Cornerbead.
b.
Bullnose bead.
c.
LC-Bead: J-shaped; exposed long flange receives joint compound.
d.
L-Bead: L-shaped; exposed long flange receives joint compound.
e.
U-Bead: J-shaped; exposed short flange does not receive joint compound.
f.
Expansion (control) joint.
g.
Curved-Edge Cornerbead: With notched or flexible flanges.
Exterior Trim: ASTM C 1047.
1.
Material: Hot-dip galvanized-steel sheet, plastic, or rolled zinc.
2.
Shapes:
a.
Cornerbead.
b.
LC-Bead: J-shaped; exposed long flange receives joint compound.
c.
Expansion (Control) Joint: One-piece, rolled zinc with V-shaped slot and
removable strip covering slot opening.
JOINT TREATMENT MATERIALS
General: Comply with ASTM C 475/C 475M.
Joint Tape:
1.
Interior Gypsum Board: Paper.
2.
Exterior Gypsum Soffit Board: Paper.
3.
Glass-Mat Gypsum Sheathing Board: 10-by-10 glass mesh.
4.
Tile Backing Panels: As recommended by panel manufacturer.
Joint Compound for Interior Gypsum Board: For each coat, use formulation that is compatible
with other compounds applied on previous or for successive coats.
1.
Prefilling: At open joints, rounded or beveled panel edges, and damaged surface areas,
use setting-type taping compound.
2.
Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and
trim flanges, use setting-type taping compound.
a.
Use setting-type compound for installing paper-faced metal trim accessories.
3.
Fill Coat: For second coat, use setting-type, sandable topping compound.
4.
Finish Coat: For third coat, use setting-type, sandable topping compound.
5.
Skim Coat: For final coat of Level 5 finish, use setting-type, sandable topping
compound.
Joint Compound for Exterior Applications:
1.
Exterior Gypsum Soffit Board: Use setting-type taping compound and setting-type,
sandable topping compound.
2.
Glass-Mat Gypsum Sheathing Board: As recommended by sheathing board manufacturer.
Joint Compound for Tile Backing Panels:
1.
Glass-Mat, Water-Resistant Backing Panel: As recommended by backing panel
manufacturer.
2.
Cementitious Backer Units: As recommended by backer unit manufacturer.
AUXILIARY MATERIALS
General: Provide auxiliary materials that comply with referenced installation standards and
manufacturer's written instructions.
Laminating Adhesive: Adhesive or joint compound recommended for directly adhering gypsum
panels to continuous substrate.
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C.

D.

E.

F.
G.
2.8
A.
B.

C.

Steel Drill Screws: ASTM C 1002 unless otherwise indicated.
1.
Use screws complying with ASTM C 954 for fastening panels to steel members from
0.033 to 0.112 inch (0.84 to 2.84 mm) thick.
2.
For fastening cementitious backer units, use screws of type and size recommended by
panel manufacturer.
Sound-Attenuation Blankets: ASTM C 665, Type I (blankets without membrane facing)
produced by combining thermosetting resins with mineral fibers manufactured from glass, slag
wool, or rock wool.
1.
Fire-Resistance-Rated Assemblies: Comply with mineral-fiber requirements of assembly.
Acoustical Sealant: Manufacturer's standard nonsag, paintable, nonstaining latex sealant
complying with ASTM C 834. Product effectively reduces airborne sound transmission through
perimeter joints and openings in building construction as demonstrated by testing representative
assemblies according to ASTM E 90.
Thermal Insulation: As specified in Section 072100 "Thermal Insulation."
Vapor Retarder: As specified in Section 072600 "Vapor Retarders."
TEXTURE FINISHES
Primer: As recommended by textured finish manufacturer.
Polystyrene Aggregate Ceiling Finish: Water-based, job-mixed, polystyrene aggregate finish
with flame-spread and smoke-developed indexes of not more than 25 when tested according to
ASTM E 84.
1.
Texture: Light spatter.
2.
Aggregate Finish: Water-based, job-mixed, aggregated, drying-type texture finish for
spray application.
3.
Texture: Light spatter.
Non-Aggregate Finish: Premixed, vinyl texture finish for spray application.
1.
Texture: Light Spatter.

PART 3 - EXECUTION
3.1
APPLYING AND FINISHING PANELS
A.
Examine panels before installation. Reject panels that are wet, moisture damaged, and mold
damaged.
B.
Comply with ASTM C 840.
C.
Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural
abutments. Provide 1/4- to 1/2-inch- (6.4- to 12.7-mm-) wide spaces at these locations and trim
edges with edge trim where edges of panels are exposed. Seal joints between edges and abutting
structural surfaces with acoustical sealant.
D.
For trim with back flanges intended for fasteners, attach to framing with same fasteners used for
panels. Otherwise, attach trim according to manufacturer's written instructions.
E.
Prefill open joints[, rounded or beveled edges,] and damaged surface areas.
F.
Apply joint tape over gypsum board joints, except for trim products specifically indicated as not
intended to receive tape.
G.
Gypsum Board Finish Levels: Finish panels to levels indicated below and according to
ASTM C 840:
1.
Level 1: Ceiling plenum areas, concealed areas.
2.
Level 2: Panels that are substrate for tile.
3.
Level 4: Panels exposed to view specifically & critical at surfaces perpendicular to
Windows.
H.
Cementitious Backer Units: Finish according to manufacturer's written instructions.
3.2
A.

APPLYING TEXTURE FINISHES
Surface Preparation and Primer: Prepare and apply primer to gypsum panels and other surfaces
receiving texture finishes. Apply primer to surfaces that are clean, dry, and smooth.
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B.

3.3
A.
B.

Texture Finish Application: Mix and apply finish using powered spray equipment, to produce a
uniform texture free of starved spots or other evidence of thin application or of application
patterns.
PROTECTION
Protect installed products from damage from weather, condensation, direct sunlight,
construction, and other causes during remainder of the construction period.
Remove and replace panels that are wet, moisture damaged, and mold damaged.

END OF SECTION 092900
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Historic Ceramic Floor Tile:
Preservation and Maintenance
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Before undertaking any work more complicated than regular maintenance or a very simple repair
on a significant historic ceramic tile floor, or on any historic tile floor where serious damage has
occurred, it is recommended that a professional conservator of ceramics, an historical architect,
an architectural historian, or a chemist with particular knowledge and experience in this field be
consulted. This will ensure that all future work, whether it be regularly-scheduled maintenance or
more technical and specialized repair and restoration, is done in accordance with The Secretary
of the Interior's Standards for the Treatment of Historic Properties.

This tiled Presidential seal was laid in the floor of the Pension Building in 1901 at President McKinley's 2nd inaugeration. Photo: NPS
files.

Cleaning Methods
Ceramic tiles are essentially a practical, low-maintenance flooring material. Yet, even glazed tiles
are somewhat porous, and can get dirty and stained, especially in heavy traffic areas or where
oil, fat, and grass stains are likely to occur. Although heavily soiled areas may be difficult or
impossible to clean completely, in most instances, cleaning ceramic tile floors is relatively easy.
Cleaning should always begin with the gentlest means possible, which may be as simple as warm
water. Regular maintenance should include sweeping, or preferably dry or damp mopping or
vacuuming to reduce grit. Tiles can usually be cleaned with a non-soap-based household floor
cleaner, such as one of the commercial products intended for cleaning ceramic tile floors
available on the market.
All cleaning and stain-removal products should always be tested on a small, inconspicuous area
before using. Abrasive cleaners (including powdered cleansers and even "mildly" abrasive
creams) and mechanical equipment can damage and wear away the protective surface, as well
as the decorative design on the tiles, and should not be used on ceramic tile floors. Generally,
acid-based cleaning solutions should also not be used on ceramic tile floors because they can
damage the complex silicates in a glaze. However, there are some acid-based cleaners specially
formulated for cleaning and removing coatings from ceramic tile floors that may be acceptable,
but even these must be used with caution. Sometimes an acid-based cleaner may, in fact, be
needed to remove discoloration or staining caused by lime or cement mortar. But, it should be
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tested first, used with caution, and applied only to a thoroughly wetted tile floor from which
excess water has been removed. Pre-wetting a ceramic tile floor before cleaning is a good policy
to observe with all cleaners. The water saturates the porous tile and prevents chemicals or other
cleaning agents from penetrating into the tile body. Floor tiles should be always rinsed
thoroughly after cleaning.
Plastic pot-scrubbers may be effective in loosening and removing superficial dirt without abrading
the glazed or vitrified surface of the tiles. Stubborn asphalt or oil stains, scuff marks, or soiling
can sometimes be removed with ammonia or one of the household spray products intended for
cleaning kitchen or bathroom tiles. If necessary, a solvent may be applied carefully to pre-wetted
tiles, but it should not be left on the surface for an extended amount of time as it may cause
discoloration. If possible, a stain should always be identified first in order to select the material
best-suited to remove it.
Organic growth, such as mold or mildew, can be eliminated with a dilute solution of household
bleach and a neutral household detergent, or a dilute (5-10%) solution of tri-sodium phosphate
(TSP). After applying either of these solutions, it may be necessary to scrub the floor with a
natural bristle or nylon brush, and then rinse with clear water. Even a dilute bleach solution
should not be left on a ceramic tile floor for more than a few minutes, since the alkali in the
bleach can lead to the formation of a white efflorescent deposit. Efflorescence (a whitish haze of
water-soluble salts) may stain and streak the tile, or may even cause minor spalling around the
joints.
Regular maintenance of a ceramic tile floor should always begin with vacuuming to remove loose
dirt and grit. Then, a mild cleaning solution may be applied and left on the floor for 10-15
minutes, without letting it dry on the tiles. Heavily soiled areas may be scrubbed with a natural
bristle or nylon brush to loosen dirt from the tile surface. Finally, the floor should be thoroughly
rinsed with clean, clear water, preferably twice, and dried with terry cloth towels, if necessary.
Any proprietary cleaning product should always be used in accordance with the manufacturer's
directions.

Protective Coatings
In most instances, traditional ceramic tile floors probably would not have been treated or given a
protective coating other than wax. In the 19th century, some encaustic tile floors were treated
with linseed oil, but this is not a practice recommended today because linseed oil tends to attract
dirt and discolors as it ages. Most historic ceramic tile floors simply acquired a natural "polish" or
sheen through use. Because the surface of ceramic tiles is already protected with a fired skin or
a glaze, an additional protective coating should generally not be needed.
Opinions differ concerning the use of protective coatings, penetrating sealers, or waxes on
ceramic tile floors, and, especially, on historic ceramic tile floors. If properly applied and
regularly cleaned, a coating can sometimes be an effective maintenance treatment, but only on
interior floors. However, if not adequately or properly maintained, rather than facilitating
maintenance of ceramic tile floors in high traffic areas, such coatings may tend to emphasize
traffic patterns as they wear away or become scratched. Some coatings may also peel in spots,
or cause tile to appear hazy or cloudy if the coating is not applied in accordance with the
manufacturer's specifications, or if the tiles are not perfectly clean when the coating is applied.
Furthermore, applying such a coating may actually increase maintenance costs, since a coating
requires periodic removal and renewal. The frequent removal of a coating can also damage a
ceramic tile floor if it is carried out with harsh chemicals or abrasive mechanical equipment. If
any coating is considered, a traditional coating, such as floor wax, may be the most suitable.
Wax is easy to remove when it becomes worn, and does not impart a high, potentially
inappropriate, gloss to the surface.
On the other hand, a penetrating sealer, or impregnator, may be worth considering to protect
patterned encaustic tiles, or painted or printed tiles featuring a design that might be worn off,
particularly in public buildings with a high volume of foot traffic. For example, some
manufacturers of new, reproduction encaustic tiles recommend applying a penetrating sealer to
the replacement tiles, as well as to the historic tiles. Impregnators do not change the color of the
tile surface and, unlike some penetrating sealers, are completely invisible after they have been
applied. They can reduce the porosity or water absorption of the tile surface, and provide some
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protection for the tile (and the grout) against staining. This may be particularly useful on lightcolored floors. Whether to apply an impregnator to an historic ceramic tile floor, and what type
or product to use, are decisions that should generally made in consultation with a conservator or
ceramic tile specialist. It may also be necessary to comply with certain safety standards and
friction requirements of the ADA (Americans with Disabilities Act). The ADA Guidelines
recommend "a static coefficient of friction" of 0.6 for level surfaces and 0.8 for ramps. This may
require the application of a non-slip sealer or wax to historic ceramic tile floors in some public
buildings.
Despite the non-traditional shiny finish they may impart to a floor surface, two-part, acrylicbased coating systems are commonly used today on historic ceramic tile floors in many public
buildings, primarily because they facilitate easy maintenance. If it is decided that a sealer is to
be used, a product with a matte or dull finish may be preferable, or more appropriate, for a
historic ceramic tile floor than one with a high-gloss.
In some cases, temporary protection may be the best approach until a better solution is found.
Non-permanent protection for an historic ceramic tile floor may be as simple as using floor mats
at doors or in heavy traffic areas.

Historic Ceramic Floor Tile:
Damage and Deterioration Problems

return to top ▲

Worn encaustic tiles are still serviceable, but once the design has been lost, the tiles cannot be repaired. They must be replaced in
kind, to match. Photo: NPS files.

Loss of Tile Surface and Pattern
Ceramic tiles are among the most durable of historic flooring materials, but natural wear and a
certain amount of deterioration or damage is inevitable. Some tiles, such as dense, closetextured quarry tiles and ceramic mosaic tiles, resist abrasion and stain absorption very well. But
many others, especially patterned encaustic and geometric tiles, are extremely susceptible to
abrasion. Heavy traffic can also result in uneven wear, or even cupping, in certain areas of tile
floors that get more use than others, such as doorway entrances. The particular clay mix, or the
dye or pigment used to color the clay, can also affect the hardness and durability of individual
tiles or an entire ceramic tile floor.

Tile Glaze Failure
Occasionally some glazes can become pitted or powdery as they age. Lead glazes used in the
19th century, which were fired at low temperatures, deteriorated relatively quickly. Glazes have
different physical properties from the fired clay tile body itself, and as a result may sometimes
crack or craze. Unless the crazing visibly extends into the porous clay of the tile body beneath,
this is not generally a serious material failure; however, dirt entering these cracks cannot be
removed, and will discolor the tile. If the crazing penetrates through the glaze, it may increase
the water absorption of the tile.

Tile Breakage
Ceramic floor tiles are very susceptible to damage and breakage caused when something heavy
is dropped. Repeated passage of heavy objects, or carts, over a floor can also crack and break
ceramic tiles, as well as heavy vibration from outside traffic.

Moisture Damage to Tile
Ceramic tile floors have been traditionally viewed as highly waterproof systems that do not
require protection from moisture. In reality, however, this is not true. Water-related problems
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are one of the most common causes for the deterioration and failure of historic tile floors,
particularly in bathrooms and other rooms where there is a lot of moisture. Water that is allowed
to sit in areas around shower stalls and bathtubs can eventually damage grout and mortar, and
loosen tiles. Some of the more porous kinds of tiles that are not as hard-fired may actually begin
to powder or spall if subjected to constant moisture.

Loose, Cracked, Broken or Unbonded Tile Due to Mortar Failure
The durability of ceramic tile floors depends to a great extent on a sound mortar bed and sound
mortar joints. The wrong mortar type or mortar that is inadequately mixed can also spell trouble
for a ceramic tile floor. Failure of a tile floor system laid over a subfloor is often the result of
weakened or deteriorated grout or mortar which allows the tiles to become loose. Mortar may
also be weakened or loosened by cleaning solutions that are too strong.
Proper tile-laying technique includes the use of a material that will allow for some movement of
the tiles. Traditionally, a layer of asphalt (replaced by a layer of plastic or building paper in more
modern construction) was inserted to separate the base and the bedding underneath. This
prevents bonding between the base and the bed, and allows for some "relative" movement. It is
intended to prevent the ceramic tile floor from arching or ridging, a condition in which single or
entire rows of tiles can pop up to relieve tension and separate completely from the bed. When
this happens, the condition will probably require taking up and relaying many or all of the tiles.

Tile Damage or Loss Caused by Systems Update
The installation of new plumbing, electrical and HVAC systems, or the attachment of new fixtures
and furnishings, may be one of the most common sources of damage to an historic ceramic tile
floor. Earlier remodeling projects to remove old pipes or to replace "out-dated" bathroom fixtures
may have resulted in the loss of floor tiles. Different shapes and sizes of new fixtures, equipment
or pipes may have exposed previously untiled areas that have been inappropriately patched with
cement. Careless workers and insensitive installations can also result in damage, breakage or
removal of historic floor tiles. All of these conditions will require matching replacement tile.

Historic Ceramic Floor Tile:
Repair and Replacement return to top ▲
The Secretary of the Interior's Standards for the Treatment of Historic Properties emphasize the
retention and preservation of historic building material. Preservation and repair treatments are
always preferable to replacement.

Mortar Joint Repair
Deteriorated mortar joints and loose mortar or grout can generally be repaired. First, the entire
floor should be checked for loose tiles that need to be regrouted. Damaged mortar should be
carefully removed by hand and the joints wetted or a bonding agent applied in preparation for
regrouting. When making mortar repairs, it is important to use grout that matches the old in
color and consistency as closely as possible.

Tile Repair
Trying to remove one tile can endanger surrounding tiles. Thus, it may be better to preserve and
retain an original historic tile that is only slightly damaged, rather than replace it. Sometimes
cracks may be repaired, or a corner or piece of tile that has broken off may be re-attached, using
an epoxy glue, or grout. If a tile is chipped or a small corner or edge is missing, a carefully
executed patch of epoxy-mixed with colored enamel, or mortar tinted to blend with the tile, may
be less conspicuous than trying to replace every tile that has even the slightest damage. And, it
is a better preservation treatment.
In limited instances, glaze failure or surface powdering of ceramic floor tiles may sometimes be
treated successfully by a conservator with a specially formulated, solvent-based, mineral
densifying agent (such as silicic acid), followed by a siloxane sub-surface repellent, applied 24
hours later. Under the right circumstances, such a treatment can harden and bind the surface,
and lower the absorbency of the tile, and still maintain the vapor transmission. But this is a
highly complex undertaking and should only be attempted by a conservator after appropriate
testing. Not only are these chemicals highly toxic and dangerous to handle, but if used
improperly, they can cause greater damage to the tile!
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This inappropriate ceramic tile repair is easy to spot. Photo: NPS files.

Tile Replacement
When an individual tile or a larger portion of an historic ceramic tile floor is missing or so
severely damaged that it cannot be repaired, or if it has become a safety hazard, then it should
be replaced. When a ceramic tile floor has deteriorated as a result of long term wear and
abrasion, or from settlement or vibration damage to the setting bed, there are a number of
factors that need to be considered before choosing a preservation treatment. If damage to tiles
is the result of more than normal wear and tear, the source of the problem needs to be
identified, and the problem corrected before replacing the damaged tiles.
Successful replacement not only depends on the availability of matching tiles, but on the
condition of the substrate on which the tiles are laid. Before installing the replacement tiles, any
problems, such as settlement or vibration, will have to be addressed, and the height of the new
setting bed may have to be adjusted for the thickness of the new tiles.

Selective Replacement of Individual Tiles
This cautious approach, typically an attempt to replace only the most seriously damaged tiles, is
often taken or considered when only a small number of tiles are involved. Unless old, matching
tiles can be found and reused, replacement often requires specially fabricated reproduction tiles.
In some instances, individual historic tiles that are damaged may be replaced with matching tiles
salvaged from other, less prominent areas of the floor or from other buildings. This is most
feasible if the tiles to be replaced are either plain, and easy to match, or decorated with a
common historic floor tile pattern.
In order to replace damaged tiles, it can be helpful to identify the manufacturer and the
approximate date of the tiles, if possible. However, many mass-produced tiles are not marked
and give little or no information as to their origin, although stylistic similarities with other
marked tiles may sometimes provide a clue as to the manufacturer. Some decorating firms
seldom signed their work, while many firms made bisque tiles (plain, unglazed, once-fired tiles)
for other companies, as well as their own use. Identifying marks will generally be found on the
back of the tile. A mark impressed or molded into the back of the tile may give the name or
initials of the company which made the tile or the bisque; sometimes a printed or painted mark
indicates if it was decorated by a different company, or artist. Historic building records and
construction documents may provide information about the tile company or supplier. Catalogues
of the period may also be useful in identifying the tile manufacturer of unmarked tiles.
Replacing a single damaged tile is based on the ability to remove only the deteriorated tile
without harming surrounding tiles. Attempts to remove one or several damaged tiles often fail
because a hammer and chisel are used. The shock of the blows to the tile being removed travels
through the grout into surrounding tiles and cracks them. To avoid damaging good tiles, all the
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grout around the tile must be removed. This is best accomplished by an experienced tile installer
using a hand tool called a grout saw or, for grout joints wider than 3/8", a dry-cutting diamond
blade, mounted in an angle grinder or circular saw.
Other difficulties may be encountered when selectively replacing damaged tiles with reproduction
tiles. New tiles, especially encaustic tiles, may be different in thickness and, sometimes, despite
the attention to detail of the reproduction process, slightly different in color and design from
historic tiles. This can cause both visual and physical problems, especially if the replacements are
being laid in a piecemeal fashion.
If the setting bed does not have enough mortar to grip and hold the tile, one new tile laid among
the originals will eventually come loose. If the new and old tiles are different thicknesses, the
setting bed in which the new tiles are laid must be at a different height to create a level finished
surface. In addition, the two levels of setting beds may be of different composition; one may be
harder, stronger and less flexible than the other. This may also lead to problems, since the
setting bed foundation should act and respond as a unit to the load and stresses placed upon it.

Sectional Replacement of Tiles
In some instances, the best approach may be to remove a complete section of damaged original
tiles and replace that section of floor in its entirety with new reproduction tiles. Advantages of
this method include the ability to lay a level setting bed, as well as achieving a finished product
that is uniform in color and pattern match. Although this approach may involve replacing more
original tiles with reproduction tiles than may be absolutely necessary, original tiles that remain
in good condition can be saved to be reused in other sections where only a few tiles are
damaged. This technique is generally most appropriate either when the section being replaced is
the most damaged portion of the floor, or is in a relatively inconspicuous location and the tiles
that are removed will supply enough salvaged pieces to permit in-kind repair of a more visually
prominent area.
When laying a section of reproduction tiles, it may be a good idea to use contemporary materials
and installation methods such as expansion joints or flexible expansion material. One of the
major causes of ceramic floor tile installation failure and cracked, broken or disbonded tiles is the
lack of expansion joints. Expansion joints were sometimes used in laying historic ceramic tile
floors, and these are frequently the ones that have survived in the best condition. Many
preservation contractors hesitate to use conventional expansion joint filler materials because of
their limited range of colors. However, there are new flexible sealants in a wide range of colors
that are available in either sanded or unsanded textures to match the surrounding grout joints.
As a result, the expansion joints are almost invisible. A bonding agent may also be considered-if
recommended by the tile manufacturer-and any drawings provided by the manufacturer should
be used to guide the installation.
Each preservation technique has advantages and disadvantages that the historic property owner
or manger should take into consideration before deciding which one is best suited to the
particular flooring problem. For example, slight differences in the shape, size, color and the
pattern between the old and the new tiles are frequently encountered. If replacing an entire
section, the slightest difference in size and dimension between the original tiles and the
reproduction tiles, even if it is as small as 1/8" or 1/16", can mean that the new section of tile
will not fit inside an existing border. Even though drawings and photos are provided to the
manufacturer, there may be some variation in the design and pattern size on the new tiles. Thus,
they may not align perfectly with the original tiles, and as a result the section of the floor that
has been replaced may be quite conspicuous.
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SECTION 09306
FLOOR AND WALL TILE
PART 1 GENERAL
1.01
A.
B.

SECTION INCLUDES
Ceramic tile floor finish using the thinset application method.
Ceramic tile wall finish using the thinset application method.

1.02
A.
B.
C.

SUBMITTALS
Submit under provisions of the General Requirements.
Product Data: Provide instructions for using adhesives and grouts.
Samples: Submit two samples illustrating pattern, color variations, and grout color.

1.03
A.
B.

DELIVERY, STORAGE, AND HANDLING
Deliver, store, protect and handle products to site.
Protect adhesives from freezing or overheating in accordance with manufacturer’s instructions.

1.04
A.
B.

ENVIRONMENTAL REQUIREMENTS
Do not install adhesives in an unventilated environment.
Maintain 50 degrees F during installation of mortar materials.

PART 2 PRODUCTS
2.01
A.
B.
B.

TILE MANUFACTURERS
FLOOR: Ceramic Tile – Products 12x12, as selected by owner.
WALL: Ceramic Tile – Products 12x12, as selected by owner.
Substitutions: Under provisions of the General Requirements as equal or better.

2.02
A.

CERAMIC TILE MATERIALS
Ceramic Floor Tile: ANSI A137.1, conforming to the following:
1.
Moisture Absorption
0.5 to 3.0 percent
2.
Size
12x12 inch
3.
Shape
square/rectangular
4.
Edge
square/bullnose
5.
Surface Finish
matte glazed slip resistant
6.
Color
as selected
7.
Pattern
uncoursed

B.

Glazed Wall Tile: Flat tile as follows:
1.
Module Size: 12x12 inches.
2.
Finish: As Selected

2.03
A.

BASE MATERIALS
Base: Match floor tile for moisture absorption, surface finish, and color:
1.
Length
12 inch
2.
Height
4 inch
3.
Top Edge
bull nosed
4.
Internal Corner
coved
5.
External Corner
bullnosed

2.04
A.

ADHESIVE MATERIALS
Adhesives: thinset bond type as recommended and/or manufactured by the tile manufacturer.

2.05
A.

MORTAR MATERIALS
Mortar Materials: Portland cement, sand, latex additive, and water as recommended and/or
manufactured by the tile manufacturer, color to be selected.
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2.06
A.

GROUT MIX
Mix and proportion pre-mix grout materials in accordance with manufacturer’s instructions.

PART 3 EXECUTION
3.01
A.

EXAMINATION
Verify that surfaces are ready to receive work.

3.02
A.
B.
C.

PREPARATION
Protect surrounding work from damage or disfiguration.
Vacuum clean surfaces and damp clean.
Seal substrate surface cracks with filler. Level existing substrate surfaces to acceptable flatness
tolerances.
Apply sealer conditioner to substrate surfaces in accordance with adhesive manufacturer’s
instructions.

D.
3.03
A.
B.
C.
D.
E.
F.
G.
H.
I.
J.
K.

INSTALLATION - THINSET METHOD
Install adhesive tile, thresholds, and grout in accordance with manufacturer’s instructions and/or the
TCA Handbook.
Lay tile to pattern indicated. Do not interrupt tile pattern through openings.
Place edge strips at exposed tile edges.
Cut and fit tile tight to penetrations through tile. Form corners and bases neatly. Align floor, base
and wall joints.
Place tile joints uniform in width, subject to variance in tolerance allowed in tile size. Make joints
watertight, without voids, cracks, excess mortar, or excess grout.
Sound tile after setting. Replace hollow sounding units.
Keep expansion, control joints free of adhesive or grout. Apply sealant to joints.
Allow tile to set for a minimum of 48 hours prior to grouting.
Grout tile joints.
Apply sealant to junction of tile and dissimilar materials and junction of dissimilar planes.
Install shower pan per manufacturer’s instructions.

3.04
A.

CLEANING
Clean tile and grout surfaces.

3.05
A.

PROTECTION OF FINISHED WORK
Do not permit traffic over finished floor surface for 4 days after installation.
END OF SECTION 09306
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SECTION 09650
RESILIENT FLOORING
PART 1 GENERAL
1.01
A.

SECTION INCLUDES
Vinyl Tile Flooring, VT

1.03
A.
B.

DELIVERY, STORAGE, AND HANDLING
Deliver, store, protect and handle products to site under provisions of the General Requirements.
Protect roll materials from damage.

1.04
A.
B.

ENVIRONMENTAL REQUIREMENTS
Store materials for three days prior to installation in area of installation to achieve temperature stability.
Maintain ambient temperature required by adhesive manufacturer three days prior to, during, and 24 hours
after installation of materials.

1.05
A.

MAINTENANCE DATA
Maintenance Data: Include maintenance procedures, recommended maintenance materials, and suggested
schedule for cleaning, stripping, and re-waxing.

1.06
A.

EXTRA MATERIALS
Provide 100 sq ft of flooring, 30 lineal feet of base, and stair materials of each material specified.

PART 2 PRODUCTS
2.01
A.

MATERIALS – VINYL TILE FLOORING
Vinyl Composition Tile; ASTM F-1066, Tarkett Favoritt sheet flooring.
1.
Total Thickness: .3.2 mm or 1/8”
2.
Size; 12x24, 12x12
3.
Color to be selected.
4.
Manufacturer:
a)
Armstrong, Mowhawk,
b)
Or as approved equal.
5.
Selected from, Mowhawk, Dodford 20 dry back, or Armstrong Premium Raffia & Stnd Excelon.

2.02
A.

MATERIALS – VINYL STAIR TREADS & LANDINGS
Vinyl Stair Treads & matching Landings, Roppe.
1.
Total Thickness: .3.2 mm or 1/8”
2.
Size; as required for each stair and landing, Field Verify
3.
Color to be selected.
4.
Manufacturer: Roppe, or as approved equal

2.03
A.
B.
C.
D.
E.

ACCESSORIES
Underlayment, install ¼” manufacturer approved underlayment as indicated and recommended.
Prepare for new as indicated and recommended.
Subfloor Filler: White premix latex; type recommended by adhesive material manufacturer.
Primers and Adhesives: Waterproof; types recommended by flooring manufacturer.
Edge Strips: Flooring material as approved.

PART 3 EXECUTION
3.01
A.
B.

EXAMINATION
Verify Floor, Stairs and landings, concrete, metal, or wood, are dry, clean, smooth & level, maximum
moisture content of 7 percent, and exhibit negative alkalinity, carbonization, or dusting.
Verify Floors, Stairs, Risers, Stringers, and lower wall surfaces are free of substances that may impair
adhesion of new adhesive and finish materials.
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3.02
A.
B.
C.
D.
E.

PREPARATION
Remove sub-floor ridges and bumps. Fill minor or local low spots, cracks, joints, holes, and other defects
with sub-floor filler to achieve smooth, flat, hard surface.
Install ¼” underlayment, manufacturer approved and as indicated and recommended.
Prohibit traffic until filler is cured.
Vacuum clean substrate.
Apply primer as recommended by manufacturer.

3.05
A.
B.
C.
D.
E.
F.
G.

INSTALLATION - TILE FLOORING
Install in accordance with manufacturer’s instructions.
Spread only enough adhesive to permit installation of materials before initial set.
Set flooring in place, press with heavy roller to attain full adhesion.
Lay flooring with joints and seams parallel to building lines to produce symmetrical tile pattern.
Terminate flooring at centerline of door openings where adjacent floor finish is dissimilar.
Install resilient edge strips at unprotected or exposed edges, and where flooring terminates.
Scribe flooring to walls, columns, cabinets, floor outlets, and other appurtenances to produce tight joints.

3.06
A.
B.
C.

CLEANING
Clean all work as described in the General Requirements.
Remove access adhesive from floor, base, and wall surfaces without damage.
Clean, seal, and wax floor and base surfaces in accordance with manufacturer’s instructions.

3.07
A.
B.

PROTECTION OF FINISHED WORK
Protect finished Work.
Prohibit traffic on floor finish for 48 hours after installation.
END OF SECTION 09650
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SECTION 09900
PAINTING
PART 1 GENERAL
1.01
A.

SECTION INCLUDES
Surface preparation and field application of paints and coatings.

1.02
A.

QUALIFICATIONS
Manufacturer: Company specializing in manufacturing the Products specified in this section with minimum
three years documented experience.
Applicator: Company specializing in performing the work of this section with minimum years documented
experience and approved by manufacturer.

B.
1.03
A.
B.
C.
D.
1.04
A.
B.
C.
D.
E.

DELIVERY, STORAGE, AND HANDLING
Deliver, store, protect and handle products to site.
Deliver products to site in sealed and labeled containers; inspect to verify acceptability.
Container label to include manufacturer’s name, type of paint, brand name, lot number, brand code,
coverage, surface preparation, drying time, cleanup requirements, color designation, and instructions for
mixing and reducing.
Store paint materials at minimum ambient temperature of 45 degrees F and a maximum of 90 degrees F, in
ventilated area, and as required by manufacturer’s instructions.
ENVIRONMENTAL REQUIREMENTS
Do not apply materials when surface and ambient temperatures are outside the temperature ranges required
by the paint product manufacturer.
Do not apply exterior coatings during rain or snow, or when relative humidity is outside the humidity ranges
required by the paint product manufacturer.
Minimum Application Temperatures for Latex Paints: 45 degrees F for interiors; 50 degrees F for exterior;
unless required otherwise by manufacturer’s instructions.
Minimum Application Temperature for Varnish and Finishes: 65 degrees F for interior or exterior, unless
required otherwise by manufacturer’s instructions.
Provide lighting level of 80 foot candles measured mid-height at substrate surface.

PART 2 PRODUCTS
2.01
A.

MANUFACTURERS
Manufacturer - Paint, Transparent Finishes, Stain, Primer Sealers, and Block Filler by SHERWINWILLIAMS or as approved equal.

2.02
A.

MATERIALS
Coatings: Ready mixed, except field catalyzed coatings. Process pigments to a soft paste consistency,
capable of being readily and uniformly dispersed to a homogeneous coating; good flow and brushing
properties; capable of drying or curing free of streaks or sags.
Accessory Materials: Linseed oil, shellac, turpentine, paint thinners and other materials not specifically
indicated but required to achieve the finishes specified, of commercial quality.
Patching Materials: Latex filler.
Fastener Head Cover Materials: Latex filler.
All interior paints and primers shall comply with Green Seal standards for low VOC limits.

B.
C.
D.
E.
2.03
A.

FINISHES
Refer to schedule at end of section for surface finish schedule.

PART 3 EXECUTION
3.01
A.
B.
C.

EXAMINATION
Verify that surfaces and substrate conditions are ready to receive work as instructed by the product
manufacturer.
Examine surfaces scheduled to be finished prior to commencement of work. Report any condition that may
potentially affect proper application.
Test shop applied primer for compatibility with subsequent cover materials.
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3.02
A.
B.
C.
D.
E.
F.
G.
H.
I.
J.
K.
L.
M.

N.
O.

P.
Q.
R.
S.
T.
U.
V.

PREPARATION
Remove or mask electrical plates, hardware, light fixture trim, escutcheons, and fittings prior to preparing
surfaces or finishing.
Correct defects and clean surfaces which affect work of this section. Remove existing coatings that exhibit
loose surface defects.
Seal with shellac and seal marks which may bleed through surface finishes.
Impervious Surfaces: Remove mildew by scrubbing with solution of trisodium phosphate and bleach. Rinse
with clean water and allow surface to dry.
Aluminum Surfaces Scheduled for Paint Finish: Remove surface contamination by steam or high pressure
water. Remove oxidation with acid etch and solvent washing. Apply etching primer immediately following
cleaning.
Asphalt, Creosote, or Bituminous Surfaces Scheduled for Paint Finish: Remove foreign particles to permit
adhesion of finishing materials. Apply compatible sealer or primer.
Insulated Coverings: Remove dirt, grease, and oil from canvas and cotton.
Concrete Floors: Remove contamination, acid etch, and rinse floors with clear water. Verify required acidalkali balance is achieved. Allow to dry.
Copper Surfaces Scheduled for a Paint Finish: Remove contamination by steam, high pressure water, or
solvent washing. Apply vinyl etch primer immediately following cleaning.
Copper Surfaces Scheduled for a Natural Oxidized Finish: Remove contamination by applying oxidizing
solution of copper acetate and ammonium chloride in acetic acid. Rub on repeatedly for required effect.
Once attained, rinse surfaces with clear water and allow to dry.
Gypsum Board Surfaces: Fill minor defects with filler compound. Spot prime defects after repair.
Galvanized Surfaces: Remove surface contamination and oils and wash with solvent. Apply coat of etching
primer.
Concrete and Unit Masonry Surfaces Scheduled to Receive Paint Finish: Remove dirt, loose mortar, scale,
salt or alkali powder, and other foreign matter. Remove oil and grease with a solution of trisodium
phosphate; rinse well and allow to dry. Remove stains caused by weathering of corroding metals with a
solution of sodium metasilicate after thoroughly wetting with water. Allow to dry.
Plaster Surfaces: Fill hairline cracks, small holes, and imperfections with latex patching plaster. Make
smooth and flush with adjacent surfaces. Wash and neutralize high alkali surfaces.
Uncoated Steel and Iron Surfaces: Remove grease, mill scale, weld splatter, dirt, and rust. Where heavy
coatings of scale are evident, remove by hand, power tool wire brushing or sandblasting; clean by washing
with solvent. Apply a treatment of phosphoric acid solution, ensuring weld joints, bolts, and nuts are
similarly cleaned. Spot prime paint after repairs.
Shop Primed Steel Surfaces: Sand and scrape to remove loose primer and rust. Feather edges to make
touch-up patches inconspicuous. Clean surfaces with solvent. Prime bare steel surfaces.
Interior Wood Items Scheduled to Receive Paint Finish: Wipe off dust and grit prior to priming. Seal knots,
pitch streaks, and sappy sections with sealer. Fill nail holes and cracks after primer has dried; sand between
coats.
Interior Wood Items Scheduled to Receive Transparent Finish: Wipe off dust and grit prior to sealing, seal
knots, pitch streaks, and sappy sections with sealer. Fill nail holes and cracks after sealer has dried; sand
lightly between coats.
Exterior Wood Scheduled to Receive Paint Finish: Remove dust, grit, and foreign matter. Seal knots, pitch
streaks, and sappy sections. Fill nail holes with tinted exterior caulking compound after prime coat has been
applied.
Exterior Wood Scheduled to Receive Transparent Finish: Remove dust, grit, and foreign matter; seal knots,
pitch streaks, and sappy sections with sealer. Fill nail holes with tinted exterior caulking compound after
sealer has been applied.
Glue-Laminated Beams: Prior to finishing, wash surfaces with solvent, remove grease and dirt.
Wood and Metal Doors Scheduled for Painting: Seal top and bottom edges with primer.
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3.03
A.
B.
C.
D.
E.
F.
G.
H.
I.
J.
3.04
A.
B.
C.
D.
E.
F.
3.05
A.

APPLICATION
Apply products in accordance with manufacturer’s instructions.
Do not apply finishes to surfaces that are not dry.
Apply each coat to uniform finish.
Apply each coat of paint slightly darker than preceding coat unless otherwise approved.
Sand wood and metal lightly between coats to achieve required finish.
Vacuum clean surfaces free of loose particles. Use tack cloth just prior to applying next coat.
Allow applied coat to dry before next coat is applied.
Where clear finishes are required, tint fillers to match wood. Work fillers into the grain before set. Wipe
excess from surface.
Prime concealed surfaces of interior and exterior woodwork with primer paint.
Prime concealed surfaces of interior woodwork scheduled to receive stain or varnish finish with gloss varnish
reduced 25 percent with mineral spirits.
FINISHING MECHANICAL AND ELECTRICAL EQUIPMENT
Remove unfinished louvers, grilles, covers, and access panels on mechanical and electrical components and
paint separately.
Prime and paint insulated and exposed pipes, conduit, boxes, insulated and exposed ducts, hangers, brackets,
collars and supports except where items are prefinished.
Paint interior surfaces of air ducts, and convector and baseboard heating cabinets that are visible through
grilles and louvers with one coat of flat black paint, to visible surfaces. Paint dampers exposed behind
louvers, grilles, and convector and baseboard cabinets to match face panels.
Paint exposed conduit and electrical equipment occurring in finished areas.
Paint both sides and edges of plywood backboards for electrical and telephone equipment before installing
equipment.
Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed prior to
finishing.
CLEANING
Collect waste material which may constitute a fire hazard, place in closed metal containers and remove daily
from site.

3.06
SCHEDULE
The following are for exterior and interior surfaces, and are all products of Sherwin-Williams.
EXTERIOR SURFACES
1.
WOOD (Excluding Plywood)
A.
Satin Finish/Latex Base
1st Coat:
Exterior Oil Based Wood Primer
2nd Coat:
Duration, Satin
3rd Coat:
Duration, Satin
2.

PLYWOOD & SIDING
A.
Satin Finish/Latex Base
1st Coat:
Exterior Oil Based Wood Primer
2nd Coat:
Duration, Satin
3rd Coat:
Duration, Satin

3.

FERROUS METAL (Handrails)
A.
Painted (Gloss Finish/Alkyd Base)
1st Coat:
Kem Kromik Primer, B50N2/B50W1
2nd Coat:
Industrial Enamel, B54 Series
3rd Coat:
Industrial Enamel, B54 Series
B.
Finish on these items shall be applied to achieve polished or car finish.

4.

GALVANIZED METAL
A.
Painted (Satin Finish/Latex Base)
1st Coat:
Duration, Satin
2nd Coat:
Duration, Satin
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5.

ALUMINUM
A.
Painted (Satin Finish/Latex Base)
1st Coat:
Duration, Satin
2nd Coat:
Duration, Satin

6.

CONCRETE MASONRY UNITS
A.
Painted (Satin Finish/Latex Base)
1st Coat:
Loxon Primer/Sealer
2nd Coat:
Duration, Satin
3rd Coat:
Duration, Satin
CONCRETE, STUCCO, BRICK
A.
Painted (Satin Finish/Latex Base)
1st Coat:
Loxon Primer/Sealer
2nd Coat:
Duration, Satin
3rd Coat:
Duration, Satin

7.

8.

TRAFFIC AND PARKING LINE MARKING
A.
Painted (ProMar Traffic Marking Paint)
1st Coat:
B29W1-WHITE, or B29Y2-YELLOW

INTERIOR SURFACES
1.
WOOD AND PLYWOOD
A.
Painted (Eg-Shel Finish/Alkyd Base)
1st Coat:
ProMar 200 Latex Primer, B49W2
2nd Coat:
ProMar 200 Latex Eg-Shel, B20W200
3rd Coat:
ProMar 200 Eg-Shel, B20W200
B.
Stained and Varnished (Clear Finish) Opened Grained Wood
1st Coat:
Interior Wood Stain, A48
2nd Coat:
Sherwood 100 Fast Dri Semi-Paste Filler D70T1
3rd Coat:
Oil Base Gloss Varnish, A66V91
4th Coat:
Oil Base Gloss Varnish, A66V91 or Oil Base Satin Varnish, A66F90
2.

CONCRETE MASONRY UNITS
A.
Painted (Eg-Shel Finish/Latex Base)
1st Coat:
ProMar Block Filler, B25W1
2nd Coat:
ProMar 200 Latex Eg-Shel, B20W200
3rd Coat:
ProMar 200 Latex Eg-Shel, B20W200

3.

CONCRETE, MASONRY EPOXY SYSTEM (SOLVENT BASE)
A.
Painted (Semi-Gloss Finish)
1st Coat:
Tile-Clad II Epoxy, B62W100 Series
2nd Coat:
Tile-Clad II Epoxy, B62W100 Series
Additional Coats to ensure consistent Sheen
(9 mils wet, 4 mils dry per coat)

3B.

BRICK, CLAY TILE WALLS (SOLVENT BASE)
A.
Painted (Clear Acrylic Wall & Floor Finish)
1st Coat:
Concrete and Terrazzo Sealer B44V22 or W.R. Meadows – TIAH
2nd Coat:
Concrete and Terrazzo Sealer B44V22 or W.R. Meadows – TIAH

4.

GYPSUM WALLBOARD
A.
Painted (Eg-Shel Finish/Latex Base)
1st Coat:
ProMar 200 Latex Wall Primer, B28W200
2nd Coat:
ProMar 200 Alkyd Eg-Shel Enamel, B33W200
3rd Coat:
ProMar 200 Alkyd Eg-Shel Enamel, B33W200

5.

FERROUS METAL (Gloss, Handrails)
A.
Painted (Gloss Finish/Alkyd Base)
1st Coat:
Kem Kromik Metal Primer, B50N2/B50W1
2nd Coat:
Industrial Enamel, B54 Series
3rd Coat:
Industrial Enamel, B54 Series

6.

GALVANIZED METAL
09900-4
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A.

Painted (Flat Finish/Latex Base)
1st Coat:
ProMar 200 Latex Flat Wall Paint, B30W200
2nd Coat:
ProMar 200 Latex Flat Wall Paint, B30W200

7.

ALUMINUM
A.
Painted (Flat Finish/Latex Base)
1st Coat:
ProMar 200 Latex Flat Wall Paint, B30W200
2nd Coat:
ProMar 200 Latex Flat Wall Paint, B30W200

8.

CONCRETE FLOORS (SEALED)
A.
Painted (Clear Acrylic Floor Finish)
1st Coat:
Concrete and Terrazzo Sealer B44V22 or W.R. Meadows – TIAH
END OF SECTION 09900
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SECTION 10522
FIRE EXTINGUISHERS, CABINETS, AND ACCESSORIES
PART 1 GENERAL
1.01
A.

SECTION INCLUDES
Fire extinguishers; Reference drawings –
Cabinets with Extinguishers, where indicated on the floor plans. Wall Mtd Extinguishers, 1 at each
unit.

1.02
A.
B.

SUBMITTALS
Product Data: Provide extinguisher operational features, color and finish, and anchorage details.
Manufacturer’s Installation Instructions: Indicate special criteria and wall opening coordination
requirements.

PART 2 PRODUCTS
2.01
A.
B.

MANUFACTURERS
LARSEN’S - Architectural Series 2409-R3 & FS 2409-R3, Vertical Duo Door, baked enamel
interior finish. Fire rated cabinets, FS where indicated to be installed in fire rated assemblies, Ref.
CFP sheet.
Substitutions: Under provisions of the General Requirements.

2.02
A.

EXTINGUISHERS
Dry Chemical Type: Larsen’s MP series MP5, Cast steel tank, with pressure gage.

2.03
A.
B.

CABINETS
Interior Metal: Formed sheet steel, baked enamel box.
Configuration: Semi-recessed type, exterior nominal dimensions of 27 1/2 inch high x 13 inch wide
x 5 inch deep.
Trim Type: Returned to wall surface, with 2 1/2 inch projection.
Exterior Door and Trim: Stainless Steel, reinforced for flatness and rigidity; latch with vertical
glass.
Door Glazing: Glass, clear, 1/8 inch thick tempered.
Cabinet Mounting Hardware: Appropriate to cabinet.

C.
D.
E.
F.
2.04
A.
B.
C.
D.
E.

FABRICATION
Form cabinet enclosure with right angle inside corners and seams. Formed trim and door stiles.
Pre-drill for anchors.
Hinge doors for 180 degree opening with continuous piano hinge. Provide roller type catch.
Weld, fill, and grind components smooth.
Glaze doors with resilient channel gasket glazing.

PART 3 EXECUTION
3.01
A.

EXAMINATION
Verify rough openings for cabinet are correctly sized and located.

3.02
A.
B.

INSTALLATION
Install in accordance with manufacturer’s instructions.
Install cabinets plumb and level in wall openings, 24 inches from finished floor to inside bottom of
cabinet.
Secure rigidly in place.
Place extinguishers in cabinets.
Verify exact location with Architect.

C.
D.
E.

END OF SECTION 10522
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SECTION 10800
TOILET AND BATH ACCESSORIES
PART 1 GENERAL
1.01
A.
B.
C.
D.
E.
E.

SECTION INCLUDES
Toilet and washroom accessories.
Grab bars, Towel bars
Mirrors
Toilet Paper, Paper Towel
Shower Seat & Hardware
Attachment hardware

PART 2 PRODUCTS
2.01
A.
B.

MANUFACTURERS
BOBRICK WASHROOM EQUIPMENT INC., or BRADLEY CORPORATION.
Substitutions: Under provisions of the General Requirements.

2.02
A.
B.

FABRICATION
Weld and grind joints of fabricated components, smooth.
Form exposed surfaces from single sheet of stock, free of joints. Form surfaces flat without distortion.
Maintain surfaces without scratches or dents.
Fabricate grab bars of tubing, free of visible joints, return to wall with end attachment flanges. Form bar with
1 1/2 inches clear of wall surface. Knurl grip surfaces.
Shop assemble components and package complete with anchors and fittings.
Provide steel anchor plates, adapters, and anchor components for installation.

C.
D.
E.
2.03
A.
B.
C.
D.

FINISHES
Galvanizing: ASTM A123 to 1.25 oz./sq. yd. Galvanize ferrous metal and fastening devices.
Chrome/Nickel Plating: ASTM B456, satin finish.
Stainless Steel: No. 4 satin luster finish.
Back paint components where contact is made with building finishes to prevent electrolysis.

PART 3 EXECUTION
3.01
A.
B.

EXAMINATION
Verify that site conditions are ready to receive work and dimensions are as indicated on shop drawings and
instructed by the manufacturer.
Verify exact location of accessories for installation. Coordinate with ADA requirements.

3.02
A.

PREPARATION
Deliver inserts and rough-in frames to site for timely installation. Provide templates and rough-in
measurements as required.

3.03
A.

INSTALLATION
Install accessories in accordance with manufacturer’s instructions and Americans with Disabilities Act. Also
reference ANSI A117.1.
Install plumb and level, securely and rigidly anchored to substrate.

B.
3.04
A.
B.
C.
D.
E.
F.
G.
H.

SCHEDULE
Reference drawings for all required accessories and submit for approval including but not limited to:
Toilet Tissue Holders: Bobrick.
Towel Disp/Waste Recep. : Bobrick
Towel Bar: (2 per bathroom) 24” with concealed wall bracket.
Grab Bars as indicated on the drawings, Bobrick.
Medicine Cabinet: Bobrick B-398, One piece construction, gloss white, adjustable glass shelves.
Shower Curtain Rod: Stainless Steel Tube, 1 inch O.D., concealed attachment.
Shower Seat: ADA & FH approved, submit for approval
END OF SECTION 10800
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SECTION 10850
BUILDING SPECIALTIES
PART 1 GENERAL
1.01
SECTION INCLUDES
A.
Building specialties shall be furnished and installed as shown and herein specified. Installation shall
be in accordance with the respective manufacturer’s instructions. Certain manufacturer’s products
have been selected as a basic standard, and reference to these products has been made. Other
manufacturers’ products of equal capacities and design characteristics may be used, if approved by
the Architect prior to the Bidding. The Contractor shall submit for approval shop drawings or
standard cuts and illustrations or a combination thereof showing all items he proposes to use.
1.03
A.
B.
C.

MAILBOXES
Manufacturer – Florence Manufacturing Company, 1600 series, front loading horizontal mailboxes
for recessed mounting with snap-on outer trim kit.
Additional Features: Standard 5-pin cylinder tenant cam lock with two keys. Engraved identification
number for slots with color fill. Owner to select color of all finishes.
Quantity and Size: Three sections of 49 mailboxes & 9 parcel lockers. Reference J-A8.0 of bid
documents for configuration.
END OF SECTION 10850
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SECTION 11451
RESIDENTIAL APPLIANCES
PART 1 - GENERAL
1.1
A.
1.2
A.

1.3
A.
B.
C.
D.
E.
F.
G.
1.4
A.
B.

C.

D.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.
SUMMARY
This Section includes the following:
1.
Cooking equipment including: Electric ranges, Microwave ovens.
2.
Ventilation range hoods.
3.
Refrigerator/freezers; Energy Star Compliant.
4.
Dishwashers; Energy Star Compliant.
5.
Garbage Disposal; Energy Star Compliant
6.
Clothes washers, Clothes dryers; Energy Star Compliant
SUBMITTALS
Product Data: For each type of product indicated. Include operating characteristics, dimensions of
individual appliances, and finishes for each appliance. All appliances must be submitted and approved
by the Owner/Developer prior to ordering.
Samples for Verification: factory-applied color finishes.
Appliance Schedule: For appliances; use same designations indicated on Drawings.
Manufacturer Certificates: Signed by manufacturers certifying that products comply with requirements.
Product Test Reports: Based on evaluation of comprehensive tests performed by manufacturer and
witnessed by a qualified testing agency, for each product.
Maintenance Data: For each product to include in maintenance manuals.
Warranties: Special warranties specified in this Section.
QUALITY ASSURANCE
Manufacturer Qualifications: A qualified manufacturer with a service center capable of providing training,
parts, and emergency maintenance repairs.
Product Options: Information on Drawings and in Specifications establishes requirements for product's
aesthetic effects and performance characteristics. Aesthetic effects are indicated by dimensions,
arrangements, alignment, and profiles of components and assemblies as they relate to sightlines, to one
another, and to adjoining construction. Performance characteristics are indicated by criteria subject to
verification by one or more methods including preconstruction testing, field testing, and in-service
performance.
Regulatory Requirements: Comply with provisions of the following product certifications:
1.
NFPA: Provide electrical appliances listed and labeled as defined in NFPA 70, Article 100, by a
testing agency acceptable to authorities having jurisdiction, and marked for intended use.
2.
UL and NEMA: Provide electrical components required as part of residential appliances that are
listed and labeled by UL and that comply with applicable NEMA standards.
3.
ANSI: Provide gas-burning appliances that comply with ANSI Z21 Series standards.
4.
NAECA: Provide residential appliances that comply with NAECA standards.
Regulatory Requirements, Accessibility: Where residential appliances are indicated to comply with
accessibility requirements, comply with the U.S. Architectural & Transportation Barriers Compliance
Board's "Americans with Disabilities Act (ADA), Accessibility Guidelines for Buildings and Facilities
(ADAAG)." ANSI A117.1. FED-STD-795, "Uniform Federal Accessibility Standards."
1.
Operable Parts: Provide controls with forward reach no higher than 48 inches (1219 mm) above the
floor, horizontal front reach no more than 25 inches (635 mm), horizontal side reach no more than 24
inches (610 mm), and that do not require tight grasping, pinching, or twisting of the wrist and that
operate with a force of not more than 5 lbf (22.2 N).
2.
Range or Cooktop: Provide knee clearance for forward approach of 27 inches (685 mm) high, 30
inches (760 mm) wide, and 11 inches (280 mm) horizontally; toe space clearance of 9 inches (230
mm) high and 17 inches (430 mm) horizontally; with insulated underside of cooktop to prevent
burns, shocks, or abrasions. Provide top surface 34 inches (865 mm) above the floor, with controls
that do not require reaching across burners.
3.
Refrigerator/Freezer: Provide 50 percent of freezer space within 54 inches (1370 mm) of the floor.
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E.

AHAM Standards: Provide appliances that comply with the following AHAM standards:
1.
Dishwashers: AHAM DW-DW1.
2.
Electric Ranges: AHAM ER-1.
3.
Clothes Dryers: AHAM HLD-1.
4.
Household Refrigerators: AHAM HRF-1.
5.
Household Freezers: AHAM HRF-1.
6.
Trash Compactors: AHAM TC-1.

F.

Energy Ratings: Provide residential appliances that carry labels indicating energy-cost analysis (estimated
annual operating costs) and efficiency information as required by the FTC Appliance Labeling Rule.
1.
Provide appliances that qualify for the EPA/DOE ENERGY STAR product labeling program.

G.

Preinstallation Conference: Conduct conference at Project site to comply with requirements in Division 1
Section "Project Management and Coordination."

1.5
A.

WARRANTY
Special Warranties: Manufacturer's standard form in which manufacturer of each appliance specified
agrees to repair or replace residential appliances or components that fail in materials or workmanship
within specified warranty period.
1.
Electric Range: Five-year limited warranty for surface-burner elements.
2.
Microwave Oven: Five-year limited warranty fordefects in the magnetron tube.
3.
Refrigerator/Freezer: Five-year limited warranty for in-home service on the sealed refrigeration
system.
4.
Freezer: Five-year limited warranty for in-home service on the sealed refrigeration system.
5.
Dishwasher: 5-year warranty for in-home service against deterioration of tub and door liner.
6.
Clothes Washer: 5-year limited warranty for the inner wash basket and outer tub, and five-year
limited warranty for the balance suspension system and drive transmission.

PART 2 - PRODUCTS
2.1
A.

2.2
A.

MANUFACTURERS
In other Part 2 articles where titles below introduce lists, the following requirements apply to product
selection:
1.
Available Products: Subject to compliance with requirements, products that may be incorporated
into the Work include, but are not limited to, products specified.
2.
Products: Subject to compliance with requirements, provide one of the products specified.
3.
Basis-of-Design Product: The design for each residential appliance is based on the product named.
Subject to compliance with requirements, provide either the named product or a comparable product
by one of the other manufacturers specified.
4.
All appliances & finishes must be submitted and approved by the Owner/Developer prior to
ordering.
5.
Confirm selected or submitted appliances fit in the designed space with manufacturers listed or
recommended clearances.
COOKING APPLIANCES, provide one at each unit and clubhouse as indicated.
Range (ADA Units, front controls), Black
1.
Products: 30” Free Standing with Front Controls Similar to RG below
2.
Acceptable manufacturers, submit equals for approval.
a.
Amana Appliances, General Electric Company; Hotpoint; KitchenAid, Maytag

B.

Range RG), Black
1.
Products: 30” Free Standing Range
2.
Acceptable manufacturers, submit equals for approval.
a.
Amana Appliances, General Electric Company; Hotpoint; KitchenAid, Maytag

C.

Microwave Oven Over Range, MO), Black
1.
Products: Over Range Microwave Oven 1.5 cf, 950 watt,
2.
Acceptable manufacturers, submit equals for approval.
a.
Amana Appliances; General Electric Company; Hotpoint; KitchenAid; Maytag;
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D.

Microwave Oven Counter Top, MO), Black
1.
Products: Microwave Oven .7 cf, 700 watt,
2.
Acceptable manufacturers, submit equals for approval.
a.
Amana Appliances; General Electric Company; Hotpoint; KitchenAid; Maytag;

E.

Exhaust Hood EX), Black, Recirculating type – Ventless.
1.
Products: Broan 30”
2.
Acceptable manufacturers, submit equals for approval.
a.
General Electric Company; Hotpoint; KitchenAid; Maytag; Whirlpool Corp

2.3
A.

2.4
A.

REFRIGERATION APPLIANCES, provide one at each unit and clubhouse as indicated.
Refrigerator/Freezer w ice maker, RF), Black, with Ice Maker
1.
Products: Top-Freezer Refrigerator, Energy Star Rated, 18 Cu.Ft.,
2.
Acceptable manufacturers, submit equals for approval.
a.
Amana Appliances; General Electric Company; Hotpoint; KitchenAid; Maytag;
CLEANING APPLIANCES, provide one at each unit and clubhouse as indicated.
Garbage Disposal – Energy Star Rated, Reference Mechanical drawings and schedules

B.

Dishwasher DW), Black
1.
Products: Dishwasher, Energy Star Rated
2.
Acceptable manufacturers, submit equals for approval.
a.
Amana Appliances; General Electric Company; Hotpoint; KitchenAid; Maytag;

C.

Clothes Washer CW, provide one at each unit as indicated.
1.
Products: Clothes Washer, White, 3.3 CF
2.
Size; Must fit in Laundry Closets, 27” W x 30” D max.
3.
Condensation type Dryer - Ventless
4.
Acceptable manufacturers, submit equals for approval.
a.
Amana Appliances; General Electric Co; Hotpoint; KitchenAid; Maytag;

D.

Clothes Dryer CD, provide one at each unit as indicated.
1.
Products: Clothes Dryer, White, 6.5 cf
2.
Size; Must fit in Laundry Closets, 27” W x 30” D max.
3.
Verify with plans for required Side exhaust
4.
Acceptable manufacturers, submit equals for approval.
a.
Amana Appliances; General Electric Company; Hotpoint; KitchenAid; Maytag;

E.

Clothes Washer (ADA Units, Frontload) , provide one at each Handicap unit as indicated.
1.
Products: Clothes Washer, White, 3.3 cf
2.
Size; Must fit in Laundry Closets, 27” W x 30” D max.
3.
Condensation Type Dryer – Ventless
4.
Acceptable manufacturers, submit equals for approval.
a.
Amana Appliances; General Electric Company; Hotpoint; KitchenAid; Maytag;

F.

Clothes Dryer (ADA Units, Frontload) , provide one at each Handicap unit as indicated.
1.
Products: Clothes Dryer, White, 6.5 cf
2.
Size; Must fit in Laundry Closets, 27” W x 30” D max.
3.
Verify with plans for required Side exhaust
4.
Acceptable manufacturers, submit equals for approval.
a.
Amana Appliances; General Electric Company; Hotpoint; KitchenAid; Maytag;

2.5
A.
B.

FINISHES, GENERAL
Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.
Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary
protective covering before shipping.
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C.
D.

Color-Coated Finish: Provide appliances with manufacturer's standard finish complying with
manufacturer's written instructions for surface preparation including pretreatment, application, baking,
color, gloss, and minimum dry film thickness for painted finishes
For exact finish, insert names of coating manufacturers and products.

PART 3 - EXECUTION
3.1
A.
B.
3.2
A.
B.
C.
D.
3.3

EXAMINATION
Examine roughing-in for piping systems to verify actual locations of piping connections before equipment
installation.
Proceed with installation only after unsatisfactory conditions have been corrected.
INSTALLATION, GENERAL
General: Comply with manufacturer's written instructions.
Built-in Equipment: Securely anchor units to supporting cabinets or countertops with concealed fasteners.
Verify that clearances are adequate for proper functioning and rough openings are completely concealed.
Freestanding Equipment: Place units in final locations after finishes have been completed in each area.
Verify that clearances are adequate to properly operate equipment.
Utilities: Refer to Divisions 15 and 16 for plumbing and electrical requirements.

A.
B.
C.

CLEANING AND PROTECTION
Test each item of residential appliances to verify proper operation. Make necessary adjustments.
Verify that accessories required have been furnished and installed.
Remove packing material from residential appliances and leave units in clean condition, ready for
operation.

A.

DEMONSTRATION
Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust,
operate, and maintain residential appliances. Refer to Division 1 Section "Demonstration and Training."

3.4

END OF SECTION 11451
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SECTION 12356
KITCHEN CASEWORK
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this Section.
SUMMARY

A.

This Section includes the following:
1.
Wood-faced kitchen cabinets.
2.
Plastic-laminate-faced kitchen cabinets.
3.
Wood- and plastic-laminate-faced kitchen cabinets.
4.
Vinyl-faced kitchen cabinets.
5.
Wood-faced vanity cabinets.
6.
Plastic-laminate-faced vanity cabinets.
7.
Wood- and plastic-laminate-faced vanity cabinets.
8.
Vinyl-faced vanity cabinets.
9.
Plastic-laminate countertops.
10. Solid-surfacing-material countertops.

B.

Related Sections include the following:
1.
Division 11 Section "Residential Appliances" for appliances mounted in kitchen casework.
2.
Division 15 Section "Plumbing Fixtures" for sink units mounted in countertops.

1.3

DEFINIITIONS
A.

Exposed Surfaces of Casework: Surfaces visible when doors and drawers are closed, including visible
surfaces in open cabinets or behind glass doors.

B.

Semiexposed Surfaces of Casework: Surfaces behind opaque doors or drawer fronts, including
interior faces of doors and interiors and sides of drawers. Bottoms of wall cabinets are defined as
"semiexposed."

C.

Concealed Surfaces of Casework: Surfaces not usually visible after installation, including sleepers,
web frames, dust panels, bottoms of drawers, and ends of cabinets installed directly against and
completely concealed by walls or other cabinets. Tops of wall cabinets and utility cabinets are
defined as "concealed."

1.4

SUBMITTALS
A.

Product Data: For the following:

Samples and Submittals must be approved by Owner/Developer prior to ordering or production.
1.
Cabinets.
2.
Plastic-laminate countertops.
3.
Solid-surfacing material.
4.
Cabinet hardware.
B.

Shop Drawings: For cabinets and countertops. Include plans, elevations, details, and attachments to
other work. Show materials, finishes, filler panels, hardware, edge and backsplash profiles, cutouts
for plumbing fixtures, and methods of joining countertops.

C.

Samples for Initial Selection: Manufacturer's color charts consisting of units or sections of units
showing the full range of colors, textures, and patterns available for each type of material exposed to
view.
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D.

Samples for Verification: For the following materials; in sets showing the full range of color, texture,
and pattern variations expected:
1.
Wood-veneered panels with transparent finish, 8 by 10 inches (200 by 250 mm), for each
species.
2.
Solid wood with transparent finish, 50 sq. in. (300 sq. cm), for each species.
3.
Plastic laminate for casework finish, 8 by 10 inches (200 by 250 mm).
4.
Plastic laminate for countertops, 8 by 10 inches (200 by 250 mm).
5.
Solid-surfacing material for countertops, 6 inches (150 mm) square.
6.
One unit of each type of exposed hardware.

E.

Samples for Verification: As follows:
1.
One full-size, finished base cabinet complete with hardware, doors, and drawers, but without
countertop.
2.
One full-size, finished wall cabinet complete with hardware, doors, and adjustable shelves.
3.
Plastic laminate for countertops, 8 by 10 inches (200 by 250 mm).
4.
Solid-surfacing material for countertops, 6 inches (150 mm) square.

F.

Product Certificates: Signed by manufacturers of casework certifying that products furnished comply
with requirements. Samples and Submittals must be approved by Owner/Developer prior to
ordering or production.

1.5

QUALITY ASSURANCE
A.

Source Limitations for Cabinets: Obtain cabinets through one source from a single manufacturer.

B.

Product Designations: Drawings indicate size, configurations, and finish material of casework by
referencing designated manufacturer's catalog numbers. Other manufacturers' casework of similar
sizes, similar door and drawer configurations, same finish material, and complying with the
Specifications may be considered. Refer to Division 1 Section "Substitutions."

C.

Quality Standards: Unless otherwise indicated, comply with the following standards:
1.
Cabinets: KCMA A161.1.
a.
KCMA Certification: Provide cabinets with KCMA's "Certified Cabinet" seal affixed in
a semiexposed location of each unit and showing compliance with the above standard.
2.
Plastic-Laminate Countertops: KCMA A161.2.

1.6

PROJECT CONDITIONS
A.

Environmental Limitations: Do not deliver or install kitchen casework until building is enclosed, wetwork is complete, and HVAC system is operating and will maintain temperature and relative humidity
at occupancy levels during the remainder of the construction period.

B.

Established Dimensions: Where kitchen casework is indicated to fit to other construction, establish
dimensions for areas where casework is to fit. Coordinate construction to ensure that actual
dimensions correspond to established dimensions. Provide fillers and scribes to allow for trimming
and fitting.

C.

Field Measurements: Where kitchen casework is indicated to fit to existing construction, verify
dimensions of existing construction by field measurements before fabrication and indicate
measurements on Shop Drawings. Provide fillers and scribes if necessary.

D.

Field Measurements for Countertops: Verify dimensions of countertops by field measurements after
base cabinets are installed but before countertop fabrication is complete. Coordinate fabrication
schedule with construction progress to avoid delaying the Work.

1.7

COORDINATION
A.

Coordinate layout and installation of blocking and reinforcement in partitions for support of kitchen
casework.
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PART 2 - PRODUCTS
2.1

MANUFACTURERS
A.

Available Manufacturers: Subject to compliance with requirements, manufacturers offering products
that may be incorporated into the Work include, but are not limited to, the following:

B.

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1.
2.

Cabinets:
Plastic Laminate for Countertops:
a.
Formica Corp.
b.
Laminart.
c.
Nevamar Corp.
d.
Pioneer Plastics Corp.
e.
Westinghouse Electric Corp.; Specialty Products Div.
f.
Wilson: Ralph Wilson Plastics Co.

3.

Solid-Surfacing Material for Countertops:
a.
Avonite, Inc.
b.
DuPont Polymers.
c.
Formica Corp.
d.
Nevamar Corp.
e.
Swan Corporation (The).
f.
Wilson: Ralph Wilson Plastics Co.

C.

Available Products: Subject to compliance with requirements, cabinets that may be incorporated into
the Work include, but are not limited to, the following:

D.

Products: Subject to compliance with requirements, provide one of the following:
1.
Breckenridge; American Woodmark Corp.
2.
Rockingham; Merillat Industries, Inc.

E.

Product: Subject to compliance with requirements, provide "Cherryvale" by Shrock Cabinet Co.

2.2

COLORS, TEXTURES, AND PATTERNS
A.

Colors, Textures, and Patterns: Match Architect's samples.

B.

Colors, Textures, and Patterns: As indicated by referencing manufacturer's designations.

C.

Colors, Textures, and Patterns: As selected by Architect from manufacturer's full range for these
characteristics.

2.3

CABINET MATERIALS
A.

Exposed Materials: Comply with the following:
1.

Exposed Wood Species: As follows. Do not use two adjacent exposed faces that are noticeably
dissimilar in color, grain, figure, or natural character markings.
a.
Red oak.
b.
White oak.
c.
Select white birch.
d.
Select red birch.
e.
Natural birch.
f.
Select white ash.
g.
Hard maple.
h.
Cherry.
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2.
3.

Solid Wood: Clear hardwood lumber of species indicated, free of defects, selected for
compatible grain and color, and kiln dried to 7 percent moisture content.
Plywood: Hardwood plywood complying with HPVA HP-1 with face veneer of species
indicated, selected for compatible color and grain with Grade A faces and Grade C backs of
same species as faces.
a.

4.

Plastic Laminate: High-pressure decorative laminate complying with NEMA LD 3,
Grade VGS.
a.
Where edges of solid-color plastic-laminate sheets will be visible after fabrication,
provide through-color plastic laminate.

5.

PVC Edge Molding: Rigid PVC extrusions, through color with satin finish, 3 mm thick at doors
and drawer fronts, and 1 mm thick elsewhere.
Vinyl-Faced Fiberboard: Medium-density fiberboard complying with ANSI A208.2, milled to
required shapes, with a thermoformed vinyl overlay applied in a vacuum or membrane press.

6.
B.

Semiexposed Materials: Unless otherwise indicated, provide the following:
1.
2.
3.
4.
5.

6.

C.

2.4

Edge band exposed edges with minimum 1/8-inch- (3-mm-) thick, solid-wood edging of
same species as face veneer.

Solid Wood: Sound hardwood lumber, selected to eliminate appearance defects and kiln dried
to 7 percent moisture content. Stained to be compatible with exposed surfaces.
Plywood: Hardwood plywood complying with HPVA HP-1 with Grade C faces stained to be
compatible with exposed surfaces and Grade 3 backs of same species as faces.
Plastic Laminate: High-pressure decorative laminate complying with NEMA LD 3,
Grade VGS.
Plastic Laminate: High-pressure decorative laminate complying with NEMA LD 3, Grade CLS.
Thermoset Decorative Panels: Medium-density particleboard complying with ANSI A208.1,
Grade M-2; with surface of thermally fused, melamine-impregnated decorative paper
complying with LMA SAT-1.
a.
Provide thermoset decorative overlay on both sides of shelves, dividers, drawer bodies,
and other components with two semiexposed surfaces.
b.
Provide PVC or polyester edge banding complying with LMA EDG-1 on components
with semiexposed edges.
Vinyl-Faced Particleboard: Medium-density particleboard complying with ANSI A208.1,
Grade M-2 with an embossed, wood-grain-patterned vinyl film adhesively bonded to
particleboard.
c.
Provide vinyl film on both sides of shelves, dividers, drawer bodies, and other
components with two semiexposed surfaces and on semiexposed edges.

Concealed Materials: Comply with the following:
1.
Solid Wood or Plywood: Any hardwood or softwood species, with no defects affecting strength
or utility. Hardwood and softwood lumber kiln dried to 7 and 10 percent moisture content,
respectively.
2.
Particleboard: ANSI A208.1, Grade M-2.
3.
Medium-Density Fiberboard: ANSI A208.2.
4.
Hardboard: AHA A135.4, Class 1 Tempered.
COUNTERTOP MATERIALS

A.

Plastic Laminate: High-pressure decorative laminate complying with NEMA LD 3.
1.
Grade: HGS.
2.
Grade: HGP.
3.
Provide through-color plastic laminate.
4.
Grade for Backer Sheet: BKL.

B.

Particleboard: ANSI A208.1, Grade M-2.

C.

Plywood: Exterior softwood plywood complying with PS 1, Grade C-C Plugged, touch sanded.

D.

Solid-Surfacing Material: Homogeneous solid sheets of filled plastic resin complying with material
and performance requirements of ANSI Z124.3, Type 5 or Type 6, without a precoated finish.
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E.

2.5

Solid Wood Edges and Trim: Clear hardwood lumber of species indicated, free of defects, selected for
compatible grain and color, and kiln dried to 7 percent moisture content.
1.
Wood Species: Red oak.
2.
Wood Species: White oak.
3.
Wood Species: Hard maple.
4.
Wood Species: Cherry.
CASEWORK HARDWARE

A.

General: Manufacturer's standard units complying with BHMA A156.9, of type, material, size, and
finish as selected from manufacturer's standard choices.

B.

Hinges: Decorative full-surface hinges.

C.

Hinges: Concealed butt hinges.

D.

Hinges: Semiconcealed (wraparound) butt hinges for overlay doors.

E.

Hinges: Pivot (knife) hinges.

F.

Hinges: Concealed European-style hinges.

F.

2.6

Drawer Guides: Epoxy-coated-metal, self-closing drawer guides; designed to prevent rebound when
drawers are closed; with nylon-tired, ball-bearing rollers; and complying with BHMA A156.9,
Type B05091.
CABINET CONSTRUCTION

A.

Face Style: Flush overlay; door and drawer faces cover cabinet body members or face frames with
only enough space between faces for operating clearance.

B.

Face Style: Reveal overlay; door and drawer faces partially cover cabinet body or face frames.

C.

Face Style: Lipped overlay; door and drawer faces are rabbeted and partially inset within cabinet body
or face frame with the lip of the rabbet overlapping cabinet body members or face frames.

D.

Face Style: Flush inset; door and drawer faces are set within cabinet body or face frame flush with
cabinet face.

E.

Face Frames: Frameless.

F.

Face Frames: 3/4-by-1-5/8-inch (19-by-41-mm) solid wood.

G.

Face Frames: 3/4-by-1-5/8-inch (19-by-41-mm) solid wood with glued mortise and tenon or doweled
joints.

H.

Face Frames: 5/8-inch- (16-mm-) thick particleboard with plastic laminate on exposed and
semiexposed surfaces.

I.

Face Frames: 1/2-inch- (12.7-mm-) thick, vinyl-faced fiberboard with vinyl overlay on exposed and
semiexposed surfaces.

J.

Door and Drawer Fronts: 1/2-inch- (12.7-mm-) thick, veneer-faced plywood.

K.

Door and Drawer Fronts: Solid-wood stiles and rails, 5/8 inch (16 mm) thick, with 3/4-inch- (19-mm)
thick, solid-wood center panels.

L.

Door and Drawer Fronts: Solid-wood stiles and rails, 3/4 inch (19 mm) thick, with 1/4-inch- (6.4-mm)
thick, veneer-faced plywood center panels.
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M

Door and Drawer Fronts: 1/2-inch- (12.7-mm-) thick particleboard with plastic-laminate faces, backs,
and edges. Provide same grade, pattern, color, and texture of plastic laminate for backs and edges as
for faces.

N.

Door and Drawer Fronts: 1/2-inch- (12.7-mm-) thick particleboard with plastic-laminate faces and
backs, and PVC edge banding. Provide same grade, pattern, color, and texture of plastic laminate for
backs as for faces.

O.

Door and Drawer Fronts: 1/2-inch- (12.7-mm-) thick particleboard with plastic-laminate faces, backs,
and edges, except provide continuous solid-wood pulls on one edge. Provide same grade, pattern,
color, and texture of plastic laminate for backs and edges as for faces.

P.

Door and Drawer Fronts: 1/2-inch- (12.7-mm-) thick, vinyl-faced fiberboard with vinyl overlay on
faces, backs, and edges.

Q.

Exposed Cabinet Ends: Veneer-faced plywood.

R.

Exposed Cabinet Ends: Plastic-laminate-faced particleboard.

S.

Exposed Cabinet Ends: Vinyl-faced fiberboard.

T.

Cabinet Ends: 5/8-inch- (16-mm-) thick particleboard or 1/2-inch- (12.7-mm-) thick plywood.

U.

Cabinet Ends: 1/2-inch- (12.7-mm-) thick particleboard or 3/8-inch- (9.5-mm-) thick plywood.

V.

Cabinet Tops and Bottoms: 5/8-inch- (16-mm-) thick particleboard or 1/2-inch- (12.7-mm-) thick
plywood, fully supported by and secured in rabbets in end panels, front frame, and back rail.

W.

Cabinet Tops and Bottoms: 1/2-inch- (12.7-mm-) thick particleboard or 3/8-inch- (9.5-mm-) thick
plywood, fully supported by and secured in rabbets in end panels, front frame, and back rail.

X.

Back, Top, and Bottom Rails: 3/4-by-2-1/2-inch (19-by-63-mm) solid wood, interlocking with end
panels and rabbeted to receive top and bottom panels. Back rails secured under pressure with glue and
with mechanical fasteners.

Y.

Wall-Hung Unit Back Panels: 3/16-inch- (4.8-mm-) thick plywood fastened to rear edge of end panels
and to top and bottom rails.

Z.

Base Unit Back Panels: 3/16-inch- (4.8-mm-) thick plywood fastened to rear edge of end panels and
to top and bottom rails.

AA. Base Unit Back Panels: 1/8-inch- (3.2-mm-) thick hardboard fastened to rear edge of end panels and
to top and bottom rails.
BB.

Front Frame Drawer Rails: 3/4-by-1-1/4-inch (19-by-32-mm) solid wood mortised and fastened into
face frame.

CC.

Drawers: Fabricate with exposed fronts fastened to subfront with mounting screws from interior of
body.
1.
Join subfronts, backs, and sides with glued rabbeted joints supplemented by mechanical
fasteners or with glued dovetail joints.
2.
Join subfronts, backs, and sides with glued dovetail joints.
3.
Subfronts, Backs, and Sides: 3/4-inch- (19-mm-) thick solid wood.
4.
Subfronts, Backs, and Sides: 1/2-inch- (12.7-mm-) thick solid wood.
5.
Subfronts, Backs, and Sides: 1/2-inch- (12.7-mm-) thick solid wood or 3/8-inch- (9.5-mm-)
thick plywood.
6.
Subfronts, Backs, and Sides: 3/8-inch- (9.5-mm-) thick particleboard.
7.
Bottoms: 1/4-inch- (6.4-mm-) thick plywood.
8.
Bottoms: 3/16-inch- (4.8-mm-) thick plywood.
9.
Bottoms: 1/4-inch- (6.4-mm-) thick hardboard.
10. Bottoms: 1/4-inch- (6.4-mm-) thick particleboard.
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DD. Shelves: 3/4-inch- (19-mm-) thick particleboard or 5/8-inch- (16-mm-) thick plywood.
EE.

Shelves: 5/8-inch- (16-mm-) thick particleboard or 1/2-inch- (12.7-mm-) thick plywood.

FF.

Joinery: Rabbet backs flush into end panels and secure with concealed mechanical fasteners. Connect
tops and bottoms of wall cabinets and bottoms and stretchers of base cabinets to ends and dividers
with mechanical fasteners. Rabbet tops, bottoms, and backs into end panels.

GG. Factory Finishing: To greatest extent possible, finish casework at factory. Defer only final touchup
until after installation.
2.7

PLASTIC-LAMINATE COUNTERTOPS
A.

Configuration: Provide countertops with the following front, cove (intersection of top with
backsplash), backsplash, and end-splash style:
1.
Front: No drip (raised marine edge with rolled front).
2.
Front: Rolled.
3.
Front: Bevel.
4.
Front: Self-edge.
5.
Front: Wood-trimmed edge as indicated.
6.
Cove: Cove molding (one-piece postformed laminate supported at junction of top and
backsplash by wood cove molding).
7.
Cove: Applied (backsplash rests on top forming seam at inside corner).
8.
Backsplash: Curved or waterfall shape with scribe.
9.
Backsplash: Square edge without scribe.
10. Backsplash: Sloped top edge without scribe.
11. Backsplash: Square edge with scribe.
12. End Splash: None.
13. End Splash: Square edge without scribe.
14. End Splash: Sloped top edge without scribe.
15. End Splash: Square edge with scribe.

B.

Plastic-Laminate Substrate: Particleboard not less than 3/4 inch (19 mm) thick.
1.
For countertops at sinks and lavatories, use phenolic-resin particleboard or exterior-grade
plywood.
2.
Build up countertop thickness to 1-1/2 inches (38 mm) at front, back, and ends with additional
layers of particleboard laminated to top.

C.

Backer Sheet: Provide plastic-laminate backer sheet on underside of countertop substrate.

D.

Paper Backing: Provide paper backing on underside of countertop substrate.

2.8

SOLID-SURFACING-MATERIAL COUNTERTOPS
A.

Configuration: Provide countertops with the following front and backsplash style:
1.
Front: Straight, slightly eased at top.
2.
Front: Bevel.
3.
Front: 3/4-inch (19-mm) bullnose.
4.
Front: Radius edge with apron, 2 inches (50 mm) high with 3/8-inch (9.5-mm) radius.
5.
Front: 1-1/2-inch (38-mm) laminated bullnose.
6.
Front: Wood-trimmed edge as indicated.
7.
Backsplash: Straight, slightly eased at corner.
8.
Backsplash: Bevel.
9.
Backsplash: Radius edge with 3/8-inch (9.5-mm) radius.

B.

Construction: 1/2-inch- (12.7-mm-) thick, solid-surfacing-material countertops and backsplashes.

C.

Construction: 3/4-inch- (19-mm-) thick, solid-surfacing-material countertops and backsplashes.

D.

Construction: 3/4-inch- (19-mm-) thick, solid-surfacing-material countertops and backsplashes with
front edge of countertops built up with same material.
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E.

Construction: 1/4-inch- (6.4-mm-) thick, solid-surfacing material laminated to 3/4-inch- (19-mm-)
thick particleboard for countertops with wood-trimmed edges and 3/4-inch- (19-mm-) thick, solidsurfacing-material backsplashes.

F.

Construction: 3/4-inch- (19-mm-) thick, solid-surfacing-material countertops and backsplashes with
wood-trimmed edges.

G.

Fabrication: Fabricate tops in one piece with shop-applied backsplashes and edges, unless otherwise
indicated. Comply with solid-surfacing-material manufacturer's written instructions for adhesives,
sealers, fabrication, and finishing.
1.
Install integral sink bowls in countertops in the shop.

PART 3 - EXECUTION
3.1

INSTALLATION
A.

Install casework with no variations in flushness of adjoining surfaces; use concealed shims. Where
casework abuts other finished work, scribe and cut for accurate fit. Provide filler strips, scribe strips,
and moldings in finish to match casework face.

B.

Install casework without distortion so doors and drawers fit openings and are aligned. Complete
installation of hardware and accessories as indicated.

C.

Install casework and countertop level and plumb to a tolerance of 1/8 inch in 8 feet (3 mm in 2.4 m).

D.

Fasten cabinets to adjacent units and to backing.
1.
Fasten wall cabinets through back, near top and bottom, at ends and not less than 24 inches (600
mm) o.c. with No. 10 wafer-head screws sized for 1-inch (25-mm) penetration into wood
framing, blocking, or hanging strips.
2.
Fasten wall cabinets through back, near top and bottom, at ends and not less than 24 inches (600
mm) o.c., with toggle bolts through metal backing behind gypsum board.

E.

Fasten plastic-laminate countertops by screwing through corner blocks of base units into underside of
countertop. Form seams using splines to align adjacent surfaces, and secure with glue and concealed
clamping devices designed for this purpose.

F.

Fasten solid-surfacing-material countertops by screwing through corner blocks of base units into
underside of countertop. Align adjacent surfaces, and form seams to comply with manufacturer's
written instructions using adhesive in color to match countertop. Carefully dress joints smooth,
remove surface scratches, and clean entire surface.

3.2

ADJUSTING AND CLEANING
A.

Adjust casework and hardware so doors and drawers are centered in openings and operate smoothly
without warp or bind. Lubricate operating hardware as recommended by manufacturer.

B.

Clean casework on exposed and semi-exposed surfaces. Touch up factory-applied finishes to restore
damaged or soiled areas.
END OF SECTION 12356
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SECTION 12491
HORIZONTAL LOUVER BLINDS
PART 1 - GENERAL
1.1

SUMMARY
A.

1.2

This Section includes the following types of venetian blinds and accessories:
1.
Mini blinds with aluminum louver slats.
SUBMITTALS

A.

Product Data: For each type of product indicated. Include styles, material descriptions, construction
details, dimensions of individual components and profiles, features, finishes, and operating
instructions.

B.

Shop Drawings: Show location and extent of horizontal louver blinds. Include elevations, sections,
details, and dimensions not shown in Product Data. Show installation details, mountings, attachments
to other Work, operational clearances, and relationship to adjoining work.

C.

Samples for Initial Selection: For each colored component of each type of horizontal louver blind
indicated.
1.
Include similar Samples of accessories involving color selection.

D.

Window Treatment Schedule: Include horizontal louver blinds in schedule using same room
designations indicated on Drawings.

E.

Product Certificates: For each type of horizontal louver blind product, signed by product
manufacturer.

F.

Product Test Reports: For each type of horizontal louver blind product.

G.

Maintenance Data: For horizontal louver blinds to include in maintenance manuals. Include the
following:
1.
Methods for maintaining horizontal louver blinds and finishes.
2.
Precautions about cleaning materials and methods that could be detrimental to finishes and
performance.
3.
Operating hardware.

1.3

QUALITY ASSURANCE
A.

Source Limitations: Obtain horizontal louver blinds through one source from a single manufacturer.

B.

Fire-Test-Response Characteristics: Provide horizontal louver blinds with the fire-test-response
characteristics indicated, as determined by testing identical products per test method indicated below
by UL or another testing and inspecting agency acceptable to authorities having jurisdiction:
1.

Flame-Resistance Ratings: Passes NFPA 701.

C.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended
use.

D.

Corded Window Covering Product Standard: Provide horizontal louver blinds complying with
WCMA A 100.1.

E.

Year 2000 Compliant: Computer hardware and software shall be capable of accurately processing,
providing, and receiving date data from, into, and between the twentieth and twenty-first centuries,
including leap year calculations.
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F.

1.4

Mockups: Build mockups to verify selections made under sample Submittals and to demonstrate
aesthetic effects and qualities of materials and execution.
1.
Build mockups in the location and of the size indicated or, if not indicated, as directed by
Architect.
2.
Approved mockups may become part of the completed Work if undisturbed at time of
Substantial Completion.
DELIVERY, STORAGE, AND HANDLING

A.
1.5

Deliver blinds in factory packages, marked with manufacturer and product name, and location of
installation using same room designations indicated on Drawings and in a window treatment schedule.
PROJECT CONDITIONS

A.

Environmental Limitations: Do not install horizontal louver blinds until construction and wet and
dirty finish work in spaces, including painting, is complete and ambient temperature and humidity
conditions are maintained at the levels indicated for Project when occupied for its intended use.

B.

Field Measurements: Where horizontal louver blinds are indicated to fit to other construction, verify
dimensions of other construction by field measurements before fabrication and indicate measurements
on Shop Drawings. Allow clearances for operable glazed units' operation hardware throughout the
entire operating range. Notify Architect of discrepancies. Coordinate fabrication schedule with
construction progress to avoid delaying the Work.

PART 2 - PRODUCTS
2.1

MANUFACTURERS
A.

Available Manufacturers: Subject to compliance with requirements, manufacturers offering products
that may be incorporated into the Work include, but are not limited to, the following:

B.

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1.
Horizontal Louver Blinds, Aluminum Louver Slats:
a.
Comfortex Window Fashions.
b.
Hunter Douglas Window Fashions.
c.
Levolor Contract; a Newell Company; Levolor.
d.
Springs Window Fashions Division, Inc.; Bali.
e.
Springs Window Fashions Division, Inc.; Graber.
f.
Verosol USA, Inc.

2.2

HORIZONTAL LOUVER BLINDS, ALUMINUM LOUVER SLATS
A.

Available Products: Subject to compliance with requirements, products that may be incorporated into
the Work include, but are not limited to, the following:

B.

Louver Slats: Aluminum, alloy and temper recommended by producer for type of use and finish
indicated; with crowned profile and radiused corners.
1.
Verify availability of louver widths with manufacturers. Retain one of four nominal slat widths
below.
2.
Nominal Slat Width: 1 inch (25 mm) for miniblinds.
3.
Nominal Slat Thickness: Not less than 0.006 inch (0.15 mm).
4.
Slat Finish: Two colors as indicated, one per side of slat.

C.

Headrail/Valance: Decorative, integrated headrail/valance not requiring a separate valance or end
brackets for finished appearance; formed steel or extruded aluminum; long edges returned or rolled;
fully enclosing operating mechanisms.

D.

Bottom Rail: Formed-steel or extruded-aluminum tube, sealed with plastic or metal capped ends with
enclosed and protected ladders and tapes to prevent their contact with sill.
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E.

Tilt Control: Consisting of enclosed worm gear mechanism and linkage rod, for the following
operation:

F.

Lift Operation: Manual, cord lock; locks pull cord to stop blind at any position in ascending or
descending travel.

PART 3 - EXECUTION
3.1

EXAMINATION
A.

3.2

Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for
installation tolerances, operational clearances, and other conditions affecting performance. Proceed
with installation only after unsatisfactory conditions have been corrected.
HORIZONTAL LOUVER BLIND INSTALLATION

A.

Install blinds level and plumb and aligned with adjacent units according to manufacturer's written
instructions, and located so exterior louver edges in any position are not closer than 1 inch to interior
face of glass. Install intermediate support as required to prevent deflection in headrail. Allow
clearances between adjacent blinds and for operating glazed opening's operation hardware, if any.

B.

Flush Mounted: Install blinds with louver edges flush with finish face of opening if slats are tilted
open.

C.

Jamb Mounted: Install headrail flush with face of opening jamb and head.

D.

Head Mounted: Install headrail on face of opening head.

E.

Recessed: Install headrail concealed within blind pocket.

F.

Connections: Connect motorized operators to building electrical system.

3.3

ADJUSTING
A.

3.4

Adjust horizontal louver blinds to operate smoothly, easily, safely, and free from binding or
malfunction throughout entire operational range.
CLEANING AND PROTECTION

A.

Clean blind surfaces after installation, according to manufacturer's written instructions.

B.

Provide final protection and maintain conditions, in a manner acceptable to manufacturer and installer,
that ensure that horizontal louver blinds are without damage or deterioration at time of Substantial
Completion.

C.

Replace damaged blinds that cannot be repaired, in a manner approved by Architect, before time of
Substantial Completion.
END OF SECTION 12491
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SECTION142100
ELECTRIC TRACTION ELEVATORS
PART 1 GENERAL
1.1

SUMMARY
A. Section Includes: Electric Traction Elevators.
B. Products Supplied but Not Installed Under this Section:
1. Hoist Beam
2. Pit Ladder
3. Inserts mounted in block walls for rail attachments
C. Work Supplied Under Other Sections:
a. Temporary lighting, including temporary lighting in hoistway for machine space
with switch located in hoistway on the strike jamb side of top landing door. Main
line disconnects for each elevator. One fused three phase permanent power in
building electrical distribution room
1. Hoistway ventilation shall be in accordance with local and national building code
requirements.
2. Guide Rail Support shall be structurally adequate to extend from pit floor to top of hoistway,
with spans in accordance with requirements of authority having jurisdiction and final layouts.
3. Removable barricades at all hoistway openings, in compliance with OSHA 29 CFR 1926.502
in addition to any local code requirements.
4. Lifeline attachments capable of withstanding 5000 lb load in accordance with OSHA 29 CFR
1926.502. Provide a minimum of 2 at the top, front of each hoistway.
5. Pit lighting: Fixture with switch and guards. Provide illumination level equal to or greater
than that required by ASME A17.1/CSA B44 2000, or applicable version.
6. Control space lighting with switch. Coordinate switch with lighting for machine space as
allowable by code.
7. Access Doors: As required for access to governor and/or seismic switch. Access door shall be
self-closing, self-locking if necessary and operable from the inside without a key.
D.
Related sections:
1. Section 015000 – Temporary Facility and Controls
2. Section 033000 - Cast-in-Place Concrete:
3. Section 042000 - Unit Masonry
4. Section 055000 - Metal Fabrications
5. Section 071600 - Cementitious Waterproofing
6. Section 230000 - Heating, Ventilating, and Air Conditioning
7. Section 260000 - Electrical
8. Section 263000 - Electric Power Generating and Storing Equipment
9. Section 273000 - Voice Communications
10. Section 283100 - Fire Detection and Alarm
11. Section 310000 – Earthwork
E.
Industry and government standards:
1. ICC/ANSI A117.1 Accessible and Usable Buildings and Facilities
2. ADAAG - Accessibility Guidelines for Buildings and Facilities
3. ANSI/NFPA 70, National Electrical Code
4. ANSI/NFPA 80, Standard for Fire Doors and Fire Windows
5. ASME/ANSI A17.1, Safety Code for Elevators and Escalators.

1.2
A.
B.
C.
D.
E.
F.

DESCRIPTION OF ELEVATOR
Elevator Equipment: Kone MonoSpace 500 DX gearless traction elevator
guiderail mounted machinery in overhead of hoistway
Equipment Control: KCM831
Drive: Non Regenerative
Quantity of Elevators: 1 Elevator
Landings: 4
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G. Openings: 4 Front Openings, 0 Back Openings
H. Travel: 32’
I.
Rated Capacity: 3,500 lb
J.
Rated Speed: 150 FPM
K. Shaft Size: 8’-6 x 8’3
L.
Clear Inside Dimensions: (W x D) 6'-6" x 6-0.5"
M. Cab Height: 8'
N. Clear height under suspended ceiling: 7'-4''
O. Entrance Width and Type: 42'' Left Opening
P.
Entrance Height: 7'-0"
Q. Main Power Supply: 208 V Volts + 5%, three-phase
R. Operation: Simplex
S.
Machine Location: Inside the hoistway mounted on car guide rail
T.
Control Space Location: Integrated control, Remote Closet Abv top landing
U. Maintenance Service Period: 12 Months
1.3

PERFORMANCE REQUIREMENTS
A. Car Performance
1. Car Speed ± 5% of contract speed under any loading condition or direction of
travel.
2. Car Capacity: Safely lower, stop and hold (per code) up to 125% of rated load.
B. System Performance
1. Vertical Vibration (maximum): ISO 18738/ISO 8041 system pk-pk 15 mg
2. Horizontal Vibration (maximum): ISO 18738/ISO 8041 system pk-pk 12 mg
3. Jerk Rate (maximum): 1 m/s³
4. Acceleration (maximum): 0.4 m/s²
5. In Car Noise: 55 dB(A) Maximum
6. Leveling Accuracy: ±0.2 inches
7. Starts per hour (maximum): 180

1.4

A.
B.

C.

D.
E.

SUBMITTALS
Comply with Section 01 33 00 - Submittal Procedures.
Product Data: Submit manufacturer's product literature for each proposed system.
1. Cab design, dimensions, and layout.
2. Layout, finishes, and accessories and available options.
3. Controls, signals, and operating system.
4. Color selection charts for cab and entrances.
Shop Drawings:
1. Clearances and travel of car.
2. Clear inside hoistway and pit dimensions.
3. Location and layout of equipment and signals.
4. Car, guide rails, buffers and other components in hoistway.
5. Maximum rail bracket spacing.
6. Maximum loads imposed on building structure.
7. Hoist beam requirements.
8. Location and sizes of access doors.
9. Location and details of hoistway door and frames.
10. Electrical characteristics and connection requirements.
Operation and maintenance data:
1. Provide manufacturer's standard maintenance and operation manual.
Diagnostic Tools
1. Prior to seeking final acceptance for the completed project as specified by the Contract
Documents, the Elevator Contractor shall deliver to the Owner any specialized tool(s) that
may be required to perform diagnostic evaluations, adjustments, and/or parametric software
changes and/or test and inspections on any piece of control or monitoring equipment
installed.
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This shall include any specialized tool(s) required for monitoring, inspection, and/or
maintenance where the means of suspension other than conventional wire ropes are
furnished and installed by the Elevator Contractor. Any and all such tool(s) shall become
property of the Owner. Any diagnostic tool provided to the Owner by the Elevator
Contractor shall be configured to perform all levels of diagnostics, systems adjustment, and
parametric software changes which are available to the Elevator Contractor.
In those cases where diagnostic tools provided to the Owner require periodic
recalibration/or re-initiation, the Elevator Contractor shall perform such tasks at no
additional cost to the Owner for a period equal to the term of the maintenance agreement
from the date of final acceptance of the competed project During those intervals in which
the Owner might find it necessary to surrender a diagnostic tool for re-calibration, reinitiation, or repair, the Elevator Contractor shall provide a temporary replacement for the
tool at no additional cost to the Owner.
The Elevator Contractor shall deliver to the Owner, printed instructions for the proper use
of any tool that may be necessary to perform diagnostic evaluations, system adjustment,
and/or parametric software changes on any unit of microprocessor-based elevator control
equipment and means of suspension other than standard elevator steel cables furnished and
install by the Elevator Contractor.
Accompanying the printed instructions shall be any and all access codes, password, or
other proprietary information that is necessary to interface with the microprocessor-control
equipment.
1.5

QUALITY ASSURANCE
A. Manufacturer: Minimum of fifteen years’ experience in the fabrication, installation, and
service of elevators of the type and performance of the specified. The manufacturer shall
have a documented quality assurance program.
B. Installer: The equipment manufacturer shall install the elevator.
C. Inspection and Testing: In accordance with requirements of local jurisdiction, obtain required
permits, inspections, and tests.

1.6

DELIVERY, STORAGE AND HANDLING
A. If the construction site is not prepared to receive the elevator equipment at the agreed ship date,
the General Contractor shall be responsible for the cost of storage at an approved facility.
Additional labor costs for double handling will be the responsibility of the General Contractor.
B. Delivered elevator materials shall be stored in a protected environment in accordance with
manufacturer recommendations. A minimum storage area of 10 feet by 20 feet is required
adjacent to the hoistway.

1.7

WARRANTY
A. Provide manufacturer warranty for a period of one year. The warranty period is to begin upon
final acceptance of the Contract. Warranty covers defects in materials and workmanship.
Damage due to ordinary use, vandalism, improper or insufficient maintenance, misuse, or
neglect do not constitute defective material or workmanship.

1.8

MAINTENANCE SERVICE
A. The elevator manufacturer shall provide maintenance service consisting of regular examinations
and adjustments of the elevator equipment for a period of 12 Months after date of final
acceptance. Predictive maintenance shall be included for the full maintenance period. This
service must be capable of using AI-based analytics to identify potential equipment issues and
notifying the elevator provider via an internet connection. Replacement parts shall be produced
by the original equipment manufacturer.
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B. Maintenance service to be performed during regular working hours of regular working days
and shall include emergency call back service during regular working hours.
C. Maintenance service shall not include adjustments, repairs, or replacement of parts due to
negligence, misuse, abuse, or accidents.
PART 2: PRODUCTS

2.1

MANUFACTURER
A. Provide AC gearless machine room-less elevator systems subject to compliance with the design
and performance requirements of this specification. Elevator manufacturers may include but
are not limited to one of the following:
1. Basis of Design: MonoSpace 500 DX traction elevators by KONE, Inc.
(www.kone.com).
2. Other acceptable machine room-less products: manufacturer with minimum 15 years’
experience in manufacturing, installing, and servicing elevators of the type required for the
project.

2.2

EQUIPMENT: CONTROL COMPONENTS AND CONTROL SPACE
A. Controller: Provide microcomputer-based control system to perform all functions.
1. All high voltage (110V or above) contact points inside the controller cabinet shall be
protected from accidental contact in a situation where the controller doors are open.
2. Controller shall be separated into two distinct halves; Motor Drive side and Control side.
High voltage motor power conductors shall be routed and physically segregated from the
rest of the controller.
3. Provide a serial cardrack and main CPU board containing a non- erasable EPROM
and operating system firmware.
4. Variable field parameters and adjustments shall be contained in a non- volatile memory
module.
B. Drive: Provide Variable Voltage Variable Frequency AC drive system to develop high
starting torque with low starting current.
C. Controller Location: Locate controller{s} in the front wall integrated with the top landing
entrance frame, machine side of the elevator. One non-fused three phase permanent power in
hoist way at top landing. A separate control space should not be required.

2.3

EQUIPMENT: HOISTWAY ENTRANCES
A. Hoistway Entrances
1. Sills: Extruded Aluminum.
2. Doors: Hollow metal construction with vertical internal channel reinforcements.
3. Fire Rating: Entrance and doors shall be UL fire-rated for 1-1/2 hour.
4. Entrance Finish: Brushed Stainless Steel.
5. Entrance Markings Jamb Plates: Provide standard entrance jamb tactile markings on both
jambs, at all floors. Plate Mounting: Refer to manufacturer drawings.

2.4

EQUIPMENT: CAR COMPONENTS
A. Car Frame: Provide car frame with adequate bracing to support the platform and car enclosure.
B. Car Safeties: Device will be provided and mounted under the car platform, securely bolted to
the Car Frame. The safety will be actuated by a centrifugal governor mounted at the top of the
hoistway. The Safety is designed to operate in case the car attains excessive descending speed.
C. Platform: Platform shall be all steel construction.
D. Car Guides: Provide guide-shoes mounted to top and bottom of both car and counterweight
frame. Each guide-shoe assembly shall be arranged to maintain constant contact on the rail
surfaces. Provide retainers in areas with Seismic design requirements.
E. Car Wall Finish:
1. Side Walls: Formica laminate
2. Rear Wall: Formica laminate)
3. Car front, Door and Skirting: Brushed Stainless Steel
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4.
5.

Ceiling: Round, LED spotlights
Handrails: Brushed Stainless Steel
a. Rails to be located on of car enclosure.
6. Sills: Aluminum extruded.
F. Cab Wall Protection Pads to be included
G. Flooring: By others. (Not to exceed 3lb/sqft and 1/2" finished depth.)
H. Emergency Car Signals
1. Emergency Siren: Siren mounted on top of cab that is activated when the alarm button in
the car operating panel is engaged. Siren shall have rated sound pressure level of 80 dB(A)
at a distance of three feet from device. Siren shall respond with a delay of not more than one
second after activation of alarm button.
2. Emergency Car Lighting: Provide emergency power unit employing a 12- volt sealed
rechargeable battery and totally static circuits shall illuminate the elevator car and provide
current to the alarm bell in the event of building power failure.
3. Emergency Exit Contact: An electrical contact shall be provided on the car-top exit.
I. Ventilation: Manufacturer’s standard cab fan

2.5

EQUIPMENT: SIGNAL DEVICES AND FIXTURES
A. Car Operating Panel: Provide car operating panel with all push buttons, key switches, and
message indicators for elevator operation. Fixture finish to be Brushed Stainless Steel
1. Main Flush mounted car operating panel shall contain a bank of round, mechanical,
illuminated buttons marked to correspond to landings served, emergency call button, door
open button, door close button, and key switches for lights, inspection, and exhaust fan.
Buttons have Amber Dot Matrix illumination (halo). All buttons to have raised text and
Braille marking on left hand side. The car operating display panel shall be Amber Dot
Matrix. All texts, when illuminated, shall be Amber Dot Matrix. The car operating panel
shall have a Brushed Stainless Steel finish.
2. Additional features of car operating panel shall include:
a. Car Position Indicator within operating panel Brushed Stainless Steel
b. Elevator Data Plate marked with elevator capacity and car number on car top.
c. Help buttons with raised markings.
d. In car stop switch per local code.
e. Call Cancel Button.
B. Hall Fixtures: hall fixtures shall be provided with necessary push buttons and key switches for
elevator operation. Hall fixtures shall have a Brushed Stainless Steel finish.
1. Hall fixtures shall feature round, mechanical, buttons in applied mount face frame. Hall
fixtures shall correspond to options available from that landing. Buttons shall be in a
vertically mounted fixture.
C. Car Lantern and Chime: A directional lantern visible from the corridor shall be provided in the
car entrance. When the car stops and the doors are opening, the lantern shall indicate the
direction in which the car is to travel, and a chime will sound. The chime will sound once for
up and twice for down. The car riding lantern face plate shall have a Brushed Stainless Steel
finish.

2.6

EQUIPMENT: ELEVATOR OPERATION AND CONTROLLER
A. Elevator Operation
1. Simplex Collective Operation: Using a microprocessor-based controller, operation shall be
automatic by means of the car and hall buttons. If all calls in the system have been
answered, the car shall park at the last landing served.
2. Zoned Car Parking.
3. Relative System Response Dispatching.
B.
Standard Operating Features to include:
1. Full Collective Operation
2. Fan and Light Control.
3. Load Weighing Bypass.
4. Ascending Car Uncontrolled Movement Protection
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5. Top of Car Inspection Station.
C. Additional Operating Features to include:
1. Car Wall Protection Pads
D. Elevator Control System for Inspections and Emergency
1. Provide devices within controller to run the elevator in inspection operation.
2. Provide devices on car top to run the elevator in inspection operation.
3. Provide within controller an emergency stop switch to disconnect power from the brake
and prevents motor from running.
4. Provide the means from the controller to mechanically lift and control the elevator brake to
safely bring car to nearest available landing when power is interrupted.
5. Provide the means from the controller to reset the governor over speed switch and also trip
the governor.
6. Provide the means from the controller to reset the emergency brake when set because of
an unintended car movement or ascending car over speed.
7. Provide the means for the control to reset elevator earthquake operation.
2.7

EQUIPMENT: DOOR OPERATOR AND CONTROL
A. Door Operator: A closed loop permanent magnet VVVF high-performance door operator shall
be provided to open and close the car and hoistway doors simultaneously. Door movement shall
be cushioned at both limits of travel. Electro-mechanical interlock shall be provided at each
hoistway entrance to prevent operation of the elevator unless all doors are closed and locked.
An electric contact shall be provided on the car at each car entrance to prevent the operation of
the elevator unless the car door is closed.
B. The door operator shall be arranged so that, in case of interruption or failure of electric power,
the doors can be readily opened by hand from within the car, in accordance with applicable
code. Emergency devices and keys for opening doors from the landing shall be provided as
required by local code.
C. Doors shall open automatically when the car has arrived at or is leveling at the respective
landings. Doors shall close after a predetermined time interval or immediately upon pressing of a
car button. A door open button shall be provided in the car. Momentary pressing of this button
shall reopen the doors and reset the time interval.
D. Door hangers and tracks shall be provided for each car and hoistway door. Tracks shall be
contoured to match the hanger sheaves. The hangers shall be designed for power operation with
provisions for vertical and lateral adjustment. Hanger sheaves shall have polyurethane tires and
pre-lubricated sealed-for-life bearings.
E. Electronic Door Safety Device. The elevator car shall be equipped with an electronic protective
device extending the full height of the car. When activated, this sensor shall prevent the doors
from closing or cause them to stop and reopen if they are in the process of closing. The doors
shall remain open as long as the flow of traffic continues and shall close shortly after the last
person passes through the door opening.

PART 3: EXECUTION
3.1

EXAMINATION
A. Field measure and examine substrates, supports, and other conditions under which elevator work
is to be performed.
B. Do not proceed with work until unsatisfactory conditions are corrected.
C. Prior to start of work, verify hoistway is in accordance with shop drawings. Dimensional
tolerance of hoistway from shop drawings: -0 inches +2 inches. Do not begin work of this
section until dimensions are within tolerances.
D. Prior to start of work, verify projections greater than two inches (four inches if ASME
A17.1/CSA B44 2000 applies) must be beveled not less than 75 degrees from horizontal.
E. Prior to start of work, verify landings have been prepared for entrance sill installation. Traditional
sill angle or concrete sill support shall not be required.
F. Prior to start of work, verify elevator pit has been constructed in accordance with requirements,
is dry and reinforced to sustain vertical forces, as indicated in approved submittal. Verify that
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sumps or sump pumps located within pit will not interfere with installed elevator equipment.
G. Prior to start of work, verify control space has been constructed in accordance with
requirements, with access coordinated with elevator shop drawings, including sleeves and
penetrations.
H. Verify installation of GFCI protected 20-amp in pit and adjacent to each signal control
cabinet in control space.
3.2

PREPARATION
A. Coordinate installation of anchors, bearing plates, brackets and other related accessories.

3.3

INSTALLATION
A. Install equipment, guides, controls, car, and accessories in accordance with manufacturer
installation methods and recommended practices.
B. Properly locate guide rails and related supports at locations in accordance with manufacturer’s
recommendations and approved shop drawings. Anchor to building structure using isolation
system to minimize transmission of vibration to structure.
C. All hoistway frames shall be securely fastened to fixing angles mounted in the hoistway.
Coordinate installation of sills and frames with other trades.
D. Lubricate operating system components in accordance with manufacturer recommendations.
E. Perform final adjustments, and necessary service prior to final acceptance.

3.4

CONSTRUCTION
A. Interface with Other Work:
1. Guide rail brackets attached to steel shall be installed prior to application of fireproofing.
2. Coordinate construction of entrance walls with installation of door frames and sills.
Maintain front wall opening until elevator equipment has been installed.
3. Ensure adequate support for entrance attachment points at all landings.
4. Coordinate wall openings for hall push buttons, signal fixtures, and sleeves. Each elevator
requires sleeves within the hoistway wall.
5. Coordinate emergency power transfer switch and power change pending signals as required
for termination at the primary elevator signal control cabinet in each group.
6. Coordinate interface of elevators and fire alarm system.
7. Coordinate interface of dedicated telephone line.

3.5

TESTING AND INSPECTIONS
Perform recommended and required testing in accordance with authority having jurisdiction
Obtain required permits and provide originals to Owner’s Representative.

A.
B.
3.6

DEMONSTRATION
A. Prior to final acceptance, instruct Owner’s Representative on the proper function and
required daily maintenance of elevators. Instruct personnel on emergency procedures.

END OF SECTION
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SECTION 210500
COMMON WORK RESULTS FOR FIRE SUPPRESSION
PART 1 GENERAL
1.1

SECTION INCLUDES
A.

1.2

1.3

Pipe, fittings, valves, and connections for sprinkler systems.

RELATED REQUIREMENTS
A.

Section 078400 - Firestopping.

B.

Section 211300 - Fire-Suppression Sprinkler Systems: Sprinkler systems design.

REFERENCE STANDARDS
A.

ASME A112.18.1 - Plumbing Supply Fittings; 2012.

B.

ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Welding, Brazing, and Fusing
Qualifications; 2015.

C.

ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250; 2010.

D.

ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300; 2011.

E.

ASME B16.4 - Gray Iron Threaded Fittings: Classes 125 and 250; 2011.

F.

ASME B16.9 - Factory-Made Wrought Buttwelding Fittings; 2012.

G.

ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded
and Seamless; 2012.

H.

ASTM A269/A269M - Standard Specification for Seamless and Welded Austenitic Stainless Steel
Tubing for General Service; 2015.

I.

ASTM A536 - Standard Specification for Ductile Iron Castings; 1984 (Reapproved 2014).

J.

ASTM A795/A795M - Standard Specification for Black and Hot-Dipped Zinc-Coated (Galvanized)
Welded and Seamless Steel Pipe for Fire Protection Use; 2013.

K.

ASTM C592 - Standard Specification for Mineral Fiber Blanket Insulation and Blanket-Type Pipe
Insulation (Metal-Mesh Covered) (Industrial Type); 2013.

L.

ASTM E814 - Standard Test Method for Fire Tests of Through-Penetration Fire Stops; 2013a.

M. ASTM F438 - Standard Specification for Socket-Type Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic
Pipe Fittings, Schedule 40; 2015.
N.

ASTM F439 - Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe Fittings,
Schedule 80; 2013.

O.

ASTM F442/F442M - Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe
(SDR-PR); 2013.

P.

ASTM F493 - Standard Specification for Solvent Cements for Chlorinated Poly (Vinyl Chloride) (CPVC)
Plastic Pipe and Fittings; 2014.

Q.

AWS D1.1/D1.1M - Structural Welding Code - Steel; 2015.

R.

AWWA C105/A21.5 - Polyethylene Encasement for Ductile-Iron Pipe Systems; 2010.

S.

AWWA C110/A21.10 - Ductile-Iron and Gray-Iron Fittings; 2012.

T.

AWWA C111/A21.11 - Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings; 2012.

U.

AWWA C151/A21.51 - Ductile-Iron Pipe, Centrifugally Cast; 2009.

V.

AWWA C606 - Grooved and Shouldered Joints; 2011.

W. NFPA 13 - Standard for the Installation of Sprinkler Systems; 2016.
X.

UL (DIR) - Online Certifications Directory; current listings at database.ul.com.

Y.

UL 262 - Gate Valves for Fire-Protection Service; Underwriters Laboratories Inc.; Current Edition,
Including All Revisions.

LST #22019
October 2022

COMMON WORK RESULTS FOR FIRE SUPPRESSION
210500 - 1

Z.
1.4

1.5

1.6

UL 312 - Check Valves for Fire-Protection Service; Underwriters Laboratories Inc.; Current Edition,
Including All Revisions.

SUBMITTALS
A.

See Division 1 Section - Administrative Requirements, for submittal procedures.

B.

Product Data: Provide manufacturers catalogue information. Indicate valve data and ratings.

C.

Shop Drawings: Indicate pipe materials used, jointing methods, supports, floor and wall penetration
seals. Indicate installation, layout, weights, mounting and support details, and piping connections.

D.

Project Record Documents: Record actual locations of components and tag numbering.

E.

Operation and Maintenance Data: Include installation instructions and spare parts lists.

QUALITY ASSURANCE
A.

Manufacturer Qualifications: Company specializing in manufacturing the Products specified in this
section with minimum three years documented experience.

B.

Valves: Bear UL label or marking. Provide manufacturer's name and pressure rating marked on valve
body.

C.

Products Requiring Electrical Connection: Listed and classified as suitable for the purpose specified and
indicated.

DELIVERY, STORAGE, AND HANDLING
A.

Deliver and store valves in shipping containers, with labeling in place.

B.

Provide temporary protective coating on cast iron and steel valves.

C.

Provide temporary end caps and closures on piping and fittings. Maintain in place until installation.

PART 2 PRODUCTS
2.1

2.2

2.3

FIRE PROTECTION SYSTEMS
A.

Sprinkler Systems: Conform work to NFPA 13.

B.

Welding Materials and Procedures: Conform to ASME Code.

BURIED PIPING
A.

Steel Pipe: ASTM A53/A53M Schedule 40 or ASTM A795 Standard Weight, black, with AWWA C105
polyethylene jacket, or double layer, half-lapped polyethylene tape.
1.
Steel Fittings: ASME B16.9, wrought steel, buttwelded; with double layer, half-lapped
polyethylene tape.
2.
Cast Iron Fittings: ASME B16.1, flanges and flanged fittings.
3.
Joints: Welded in accordance with AWS D1.1.

B.

Cast Iron Pipe: AWWA C151/A21.51.
1.
Fittings: AWWA C110, standard thickness.
2.
Joints: AWWA C111, rubber gasket.
3.
Mechanical Couplings: Shaped composition sealing gasket, steel bolts, nuts, and washers.

ABOVE GROUND PIPING
A.

Steel Pipe: ASTM A795 Schedule 10 or ASTM A53 Schedule 40, black.
1.
Steel Fittings: ASME B16.9, wrought steel, buttwelded.
2.
Cast Iron Fittings: ASME B16.1, flanges and flanged fittings and ASME B16.4, threaded fittings.
3.
Malleable Iron Fittings: ASME B16.3, threaded fittings.
4.
Mechanical Grooved Couplings: Malleable iron housing clamps to engage and lock, "C" shaped
elastomeric sealing gasket, steel bolts, nuts, and washers; galvanized for galvanized pipe.
5.
Mechanical Formed Fittings: Carbon steel housing with integral pipe stop and O-ring pocked and
O-ring, uniformly compressed into permanent mechanical engagement onto pipe.

B.

CPVC Pipe: ASTM F442/F442M, SDR 13.5.
1.
Fittings: ASTM F438 Schedule 40, or ASTM F439 schedule 80, CPVC.
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2.
2.4

2.5

PIPE SLEEVES
A.

Vertical Piping:
1.
Sleeve Length: 1 inch above finished floor.
2.
Provide sealant for watertight joint.

B.

Pipe Passing Through Below Grade Exterior Walls:
1.
Zinc coated or cast iron pipe.
2.
Provide watertight space with link rubber or modular seal between sleeve and pipe on both pipe
ends.

C.

Not required for wall hydrants for fire department connections or in drywall construction.

D.

Clearances:
1.
Wall, Floor, Floor, Partitions, and Beam Flanges: 1 inch greater than external; pipe diameter.
2.
All Rated Openings: Caulked tight with fire stopping material conforming to ASTM E814 in
accordance with Firestopping section to prevent the spread of fire, smoke, and gases.

MANUFACTURED SLEEVE-SEAL SYSTEMS
A.

2.6

2.7

2.8

Joints: Solvent welded, using ASTM F493 cement.

Modular/Mechanical Seal:
1.
Synthetic rubber interlocking links continuously fill annular space between pipe and wall/casing
opening.
2.
Provide watertight seal between pipe and wall/casing opening.
3.
Elastomer element size and material in accordance with manufacturer's recommendations.
4.
Glass reinforced plastic pressure end plates.

ESCUTCHEONS
A.

Material:
1.
Fabricate from nonferrous metal.
2.
Chrome-plated except when 300 series, ASTM A269/A269M stainless steel is provided.
3.
Metals and Finish: Comply with ASME A112.18.

B.

Construction:
1.
One-piece for mounting on chrome-plated tubing or pipe and one-piece or split-pattern type
elsewhere.
2.
Internal spring tension devices or setscrews to maintain a fixed position against a surface.

PIPE HANGERS AND SUPPORTS
A.

Hangers for Pipe Sizes 1/2 to 1-1/2 inch: Malleable iron, adjustable swivel, split ring.

B.

Hangers for Pipe Sizes 2 inches and Over: Carbon steel, adjustable, clevis.

C.

Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.

D.

Wall Support for Pipe Sizes to 3 inches: Cast iron hook.

E.

Wall Support for Pipe Sizes 4 inches and Over: Welded steel bracket and wrought steel clamp.

F.

Vertical Support: Steel riser clamp.

G.

Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier or steel
support.

MECHANICAL COUPLINGS
A.

Rigid Mechanical Couplings for Grooved Joints:
1.
Dimensions and Testing: Comply with AWWA C606.
2.
Minimum Working Pressure: 300 psig.
3.
Housing Material: Fabricate of ductile iron conforming to ASTM A536.
4.
Housing Coating: Factory applied orange enamel or __________.
5.
Gasket Material: EPDM suitable for operating temperature range from minus 30 degrees F to 230
degrees F.
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6.
2.9

Bolts and Nuts: Hot dipped galvanized or zinc electroplated steel

GATE VALVES
A.

Up to and including 2 inches:
1.
Bronze body, bronze trim, rising stem, handwheel, solid wedge or disc, threaded ends.

B.

Over 2 inches:
1.
Iron body, bronze trim, rising stem pre-grooved for mounting tamper switch, handwheel, OS&Y,
solid rubber covered bronze or cast iron wedge, flanged ends.

C.

Over 4 inches:
1.
Iron body, bronze trim, non-rising stem with bolted bonnet, solid bronze wedge, flanged ends, iron
body indicator post assembly.

2.10 GLOBE OR ANGLE VALVES
A.

Up to and including 2 inches:
1.
Bronze body, bronze trim, rising stem and handwheel, inside screw, renewable rubber disc,
threaded ends, with backseating capacity repackable under pressure.

B.

Over 2 inches:
1.
Iron body, bronze trim, rising stem, handwheel, OS&Y, plug-type disc, flanged ends, renewable
seat and disc.

2.11 BUTTERFLY VALVES
A.

Bronze Body:
1.
Stainless steel disc, resilient replaceable seat, threaded or grooved ends, extended neck, handwheel
and gear drive and integral indicating device, and built-in tamper proof switch rated 10 amp at 115
volt AC.

B.

Cast or Ductile Iron Body
1.
Cast or ductile iron, chrome or nickel plated ductile iron or aluminum bronze disc, resilient
replaceable EPDM seat, wafer, lug, or grooved ends, extended neck, handwheel and gear drive and
integral indicating device, and internal tamper switch rated 10 amp at 115 volt AC.

2.12 CHECK VALVES
A.

Up to and including 2 inches:
1.
Bronze body and swing disc, rubber seat, threaded ends.

B.

Over 2 inches:
1.
Iron body, bronze trim, swing check with rubber disc, renewable disc and seat, flanged ends with
automatic ball check.

C.

4 inches and Over:
1.
Iron body, bronze disc, stainless steel spring, resilient seal, threaded, wafer, or flanged ends.

2.13 DRAIN VALVES
A.

Compression Stop:
1.
Bronze with hose thread nipple and cap.

B.

Ball Valve:
1.
Brass with cap and chain, 3/4 inch hose thread.

PART 3 EXECUTION
3.1

3.2

PREPARATION
A.

Ream pipe and tube ends. Remove burrs.

B.

Remove scale and foreign material, from inside and outside, before assembly.

C.

Prepare piping connections to equipment with flanges or unions.

INSTALLATION
A.

Install sprinkler system and service main piping, hangers, and supports in accordance with NFPA 13.
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B.

The entire building shall be provided with a fire protection sprinkler system.

C.

Prepare design documents including shop drawings and hydraulic calculations in accordance with NFPA
13 and submit to Authority Having Jurisdiction for approval prior to installation. Design shall be
performed by a licensed Professional Engineer.

D.

Route piping in orderly manner, plumb and parallel to building structure. Maintain gradient.
1.
AVAILABLE SPACE ABOVE CEILINGS IS LIMITED. ROUTE FIRE PROTECTION PIPING
TIGHT TO STRUCTURE, AND PROVIDE OFFSETS AND DRAINS AS REQUIRED TO
MAINTAIN CEILING HEIGHTS AS INDICATED ON ARCHITECTURAL DRAWINGS.
SHOP DRAWINGS ARE TO INCLUDE CEILING HEIGHTS AND INDICATE
COORDINATION WITH SAME.

E.

Install piping to conserve building space, to not interfere with use of space and other work.

F.

Piping shall be concealed where routed in finished spaces.

G.

Group piping whenever practical at common elevations.

H.

Sleeve pipes passing through partitions, walls, and floors.

I.

Install piping to allow for expansion and contraction without stressing pipe, joints, or connected
equipment.

J.

Inserts:
1.
Provide inserts for placement in concrete formwork.
2.
Provide inserts for suspending hangers from reinforced concrete slabs and sides of reinforced
concrete beams.
3.
Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4 inches.
4.
Where concrete slabs form finished ceiling, locate inserts flush with slab surface.

K.

Pipe Hangers and Supports:
1.
Install hangers to provide minimum 1/2 inch space between finished covering and adjacent work.
2.
Place hangers within 12 inches of each horizontal elbow.
3.
Use hangers with 1-1/2 inch minimum vertical adjustment. Design hangers for pipe movement
without disengagement of supported pipe.
4.
Support vertical piping at every other floor. Support riser piping independently of connected
horizontal piping.
5.
Where several pipes can be installed in parallel and at same elevation, provide multiple or trapeze
hangers.
6.
Support piping from top chord of bar joists. Support from deck or bottom chord is not acceptable.

L.

Slope piping and arrange systems to drain at low points. Use eccentric reducers to maintain top of pipe
level.

M. Prepare pipe, fittings, supports, and accessories for finish painting. Where pipe support members are
welded to structural building framing, scrape, brush clean, and apply one coat of zinc rich primer to
welding.
N.

Do not penetrate building structural members unless indicated.

O.

Provide sleeves when penetrating footings, floors, and walls. Seal pipe and sleeve penetrations to achieve
fire resistance equivalent to fire separation required.
1.
Underground Piping: Caulk pipe sleeve watertight with lead and oakum or mechanically expandable
chloroprene inserts with bitumen sealed metal components.
2.
Aboveground Piping:
a. Pack solid using mineral fiber conforming to ASTM C592.
b. Fill space with an elastomer caulk to a depth of 0.50 inch where penetrations occur between
conditioned and unconditioned spaces.
3.
All Rated Openings: Caulk tight with fire stopping material conforming to ASTM E814 in
accordance with Firestopping section to prevent the spread of fire, smoke, and gases.
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4.

Caulk exterior wall sleeves watertight with lead and oakum or mechanically expandable
chloroprene inserts with mastic-sealed components.

P.

Manufactured Sleeve-Seal Systems:
1.
Install manufactured sleeve-seal systems in sleeves located in grade slabs and exterior concrete
walls at piping entrances into building.
2.
Provide sealing elements of the size, quantity, and type required for the piping and sleeve inner
diameter or penetration diameter.
3.
Locate piping in center of sleeve or penetration.
4.
Install field assembled sleeve-seal system components in annular space between sleeve and piping.
5.
Tighten bolting for a water-tight seal.
6.
Install in accordance with manufacturer's recommendations.

Q.

Escutcheons:
1.
Install and firmly attach escutcheons at piping penetrations into finished spaces.
2.
Provide escutcheons on both sides of partitions separating finished areas through which piping
passes.
3.
Use chrome plated escutcheons in occupied spaces and to conceal openings in construction.

R.

When installing more than one piping system material, ensure system components are compatible and
joined to ensure the integrity of the system. Provide necessary joining fittings. Ensure flanges, union,
and couplings for servicing are consistently provided.

S.

Install valves with stems upright or horizontal, not inverted. Remove protective coatings prior to
installation.

T.

Provide gate valves for shut-off or isolating service.

U.

Provide drain valves at main shut-off valves, low points of piping and apparatus.
END OF SECTION 210500
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SECTION 210523
GENERAL-DUTY VALVES FOR WATER-BASED FIRE-SUPPRESSION PIPING
PART 1 GENERAL
1.1

1.2

1.3

1.4

1.5

1.6

SECTION INCLUDES
A.

Two-piece ball valves with indicators.

B.

Bronze butterfly valves with indicators.

C.

Iron butterfly valves with indicators.

D.

Check valves.

E.

Bronze OS&Y gate valves.

F.

Iron OS&Y gate valves.

G.

NRS gate valves.

H.

Indicator posts.

I.

Trim and drain valves.

RELATED REQUIREMENTS
A.

Section 210500 - Common Work Results for Fire Suppression: Pipe and fittings.

B.

Section 210553 - Identification for Fire Suppression Piping and Equipment.

C.

Section 211300 - Fire Suppression Sprinklers.

D.

Section 283100 - Fire Detection and Alarm.

ABBREVIATIONS AND ACRONYMS
A.

EPDM: Ethylene-propylene diene monomer.

B.

NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber.

C.

NRS: Non-rising stem.

D.

OS&Y: Outside screw and yoke.

E.

PTFE: Polytetrafluoroethylene.

F.

SBR: Styrene-butadiene rubber.

REFERENCE STANDARDS
A.

ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Welding, Brazing, and Fusing
Qualifications; 2015.

B.

NFPA 13 - Standard for the Installation of Sprinkler Systems; 2016.

SUBMITTALS
A.

Product Data: Provide data on valves including manufacturers catalog information. Submit performance
ratings, rough-in details, weights, support requirements, and piping connections.

B.

Warranty: Submit manufacturer warranty and ensure that forms have been completed in Owner's name
and registered with manufacturer.

C.

Operation and Maintenance Data: Include manufacturer's descriptive literature, operating instructions,
maintenance and repair data, and parts listings.

QUALITY ASSURANCE
A.

Manufacturer:
1.
Obtain valves for each valve type from single manufacturer.
2.
Company must specialize in manufacturing products specified in this section, with not less than
three years of documented experience.
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1.7

B.

Where listed products are specified, provide products listed, classified, and labeled by Underwriters
Laboratories Inc. (UL), FM Global, or testing firm acceptable to authorities having jurisdiction as suitable
for the purpose indicated.

C.

Welding Materials and Procedures: Conform to ASME BPVC-IX.

D.

Installer and Maintenance Contractor Qualifications:
1.
Company specializing in performing the work of this section with minimum five years documented
experience.
2.
Trained and approved by manufacturer to design, install, test and maintain the equipment specified
herein.
3.
Complies with manufacturer's certification requirements.
4.
Complies with manufacturer's insurance requirements.

DELIVERY, STORAGE, AND HANDLING
A.

Prepare valves for shipping as follows:
1.
Protect internal parts against rust and corrosion.
2.
Set valves open to minimize exposure of functional surfaces.

B.

Use the following precautions during storage:
1.
Maintain valve end protection and protect flanges and specialties from dirt.
a. Provide temporary inlet and outlet caps.
b. Maintain caps in place until installation.
2.
Store valves in shipping containers and maintain in place until installation.
a. Store valves indoors and maintain at higher than ambient dew point temperature.
b. If outdoor storage is unavoidable, store valves off the ground in watertight enclosures.

C.

Use the following precautions for handling:
1.
Do not use operating handles or stems as lifting or rigging points.

PART 2 PRODUCTS
2.1

2.2

GENERAL REQUIREMENTS
A.

Comply with NFPA 13 and NFPA 13R for valves.

B.

Valve Pressure Ratings: Not less than minimum pressure rating indicated or higher as required.

C.

Valve Sizes: Same as upstream piping unless otherwise indicated.

D.

Valve Actuator Types:
1.
Worm-gear actuator with handwheel for quarter-turn valves, except trim and drain valves.
2.
Handwheel: For other than quarter-turn trim and drain valves.
3.
Hand-lever: For quarter-turn trim and drain valves 2 NPS and smaller.

TWO-PIECE BALL VALVES WITH INDICATORS
A.

2.3

Description:
1.
Minimum Pressure Rating: 175 psig.
2.
Body Design: Two piece.
3.
Body Material: Forged brass or bronze.
4.
Port Size: Full or standard.
5.
Seat: PTFE.
6.
Stem: Bronze or stainless steel.
7.
Ball: Chrome-plated brass.
8.
Actuator: Worm gear or traveling nut.
9.
Supervisory Switch: Internal or external.

BRONZE BUTTERFLY VALVES WITH INDICATORS
A.

Minimum Pressure Rating: 175 psig.

B.

Body Material: Bronze.
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2.4

2.5

2.6

2.7

2.8

C.

Seat: EPDM.

D.

Stem: Bronze or stainless steel.

E.

Disc: Bronze with EPDM coating.

F.

Actuator: Worm gear or traveling nut.

G.

Supervisory Switch: Internal or external.

IRON BUTTERFLY VALVES WITH INDICATORS
A.

Minimum Pressure Rating: 175 psig.

B.

Body Material: Cast or ductile iron with nylon, EPDM, epoxy, or polyamide coating.

C.

Seat: EPDM.

D.

Stem: Stainless steel.

E.

Disc: Ductile iron, nickel plated.

F.

Actuator: Worm gear or traveling nut.

G.

Supervisory Switch: Internal or external.

H.

Body Design: Grooved-end connections.

CHECK VALVES
A.

Minimum Pressure Rating: 175 psig.

B.

Type: Center guided check valve.

C.

Body Material: Cast iron, ductile iron.

D.

Center guided check with elastomeric seal.

E.

Hinge Spring: Stainless steel.

F.

End Connections: Flanged, grooved, or threaded.

BRONZE OS&Y GATE VALVES
A.

Minimum Pressure Rating: 175 psig.

B.

Body and Bonnet Material: Bronze or brass.

C.

Wedge: One-piece bronze or brass.

D.

Wedge Seat: Bronze.

E.

Stem: Bronze or brass.

F.

Packing: Non-asbestos PTFE.

G.

Supervisory Switch: External.

H.

End Connections: Threaded.

IRON OS&Y GATE VALVES
A.

Minimum Pressure Rating: 175 psig.

B.

Body and Bonnet Material: Cast or ductile iron.

C.

Wedge: Cast or ductile iron, or bronze with elastomeric coating.

D.

Wedge Seat: Cast or ductile iron, or bronze with elastomeric coating.

E.

Stem: Brass or bronze.

F.

Packing: Non-asbestos PTFE.

G.

Supervisory Switch: External.

H.

End Connections: Flanged.

NRS GATE VALVES
A.

Minimum Pressure Rating: 175 psig.
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B.

Body and Bonnet Material: Cast or ductile iron.

C.

Wedge: Cast or ductile iron with elastomeric coating.

D.

Stem: Brass or bronze.

E.

Packing: Non-asbestos PTFE.

F.

Supervisory Switch: External.

G.

End Connections: Flanged.

INDICATOR POSTS
A.

Type: Underground.

B.

Base Barrel Material: Cast or ductile iron.

C.

Cap: Cast or ductile iron.

D.

Operation: Wrench.

2.10 TRIM AND DRAIN VALVES
A.

Ball Valves:
1.
Description:
a. Pressure Rating: 175 psig.
b. Body Design: Two piece.
c. Body Material: Forged brass or bronze.
d. Port Size: Full or standard.
e. Seat: PTFE.
f.
Stem: Bronze or stainless steel.
g. Ball: Chrome-plated brass.
h. Actuator: Hand-lever.

B.

Angle Valves:
1.
Description:
a. Pressure Rating: 175 psig.
b. Body Material: Brass or bronze.
c. Ends: Threaded.
d. Stem: Bronze.
e. Disc: Bronze.
f.
Packing: Asbestos free.
g. Handwheel: Malleable iron, bronze, or aluminum.

C.

Globe Valves:
1.
Description:
a. Pressure Rating: 175 psig.
b. Body Material: Bronze with integral seat and screw-in bonnet.
c. Ends: Threaded.
d. Stem: Bronze.
e. Disc Holder and Nut: Bronze.
f.
Disc Seat: Nitrile.
g. Packing: Asbestos free.
h. Handwheel: Malleable iron, bronze, or aluminum.

PART 3 EXECUTION
3.1

EXAMINATION
A.

Confirm valve interior to be free of foreign matter and corrosion.

B.

Remove packing materials.

C.

Examine guides and seats by operating valves from the fully open position to the fully closed position.

D.

Examine valve threads and mating pipe for form and cleanliness.
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3.2

INSTALLATION
A.

Comply with specific valve installation requirements and application in the following Sections:

B.

Install listed fire protection shutoff valves supervised-open, located to control sources of water supply
except from fire department connections.
1.
Install permanent identification signs indicating portion of system controlled by each valve.

C.

Install check valve in water supply connections and backflow preventer at potable water supply
connections.

D.

Valves in horizontal piping installed with stem at or above the pipe center.

E.

Position valves to allow full stem movement.

F.

Install valve tags. Comply with Section 210553 requirements for valve tags, schedules, and signs on
surfaces concealing valves; and the appropriate NFPA standard applying to the piping system in which
valves are installed.
END OF SECTION 210523
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SECTION 210553
IDENTIFICATION FOR FIRE SUPPRESSION PIPING AND EQUIPMENT
PART 1 GENERAL
1.1

SECTION INCLUDES
A.

Nameplates.

B.

Tags.

C.

Stencils.

D.

Pipe Markers.

1.2

REFERENCE STANDARDS

1.3

SUBMITTALS
A.

List: Submit list of wording, symbols, letter size, and color coding for mechanical identification.

B.

Chart and Schedule: Submit valve chart and schedule, including valve tag number, location, function,
and valve manufacturer's name and model number.

C.

Product Data: Provide manufacturers catalog literature for each product required.

PART 2 PRODUCTS
2.1

NAMEPLATES
A.

2.2

2.3

TAGS
A.

Plastic Tags: Laminated three-layer plastic with engraved black letters on light contrasting background
color. Tag size minimum 1-1/2 inch diameter.

B.

Metal Tags: Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth edges.

C.

Valve Tag Chart: Typewritten letter size list in anodized aluminum frame.

STENCILS
A.

2.4

Description: Laminated three-layer plastic with engraved letters.

Stencils: With clean cut symbols and letters of following size:
1.
3/4 to 1-1/4 inch Outside Diameter of Insulation or Pipe: 8 inch long color field, 1/2 inch high
letters.
2.
1-1/2 to 2 inch Outside Diameter of Insulation or Pipe: 8 inch long color field, 3/4 inch high letters.
3.
2-1/2 to 6 inch Outside Diameter of Insulation or Pipe: 12 inch long color field, 1-1/4 inch high
letters.
4.
Equipment: 2-1/2 inch high letters.

PIPE MARKERS
A.

Plastic Pipe Markers: Factory fabricated, flexible, semi- rigid plastic, preformed to fit around pipe or
pipe covering; minimum information indicating flow direction arrow and identification of fluid being
conveyed.

B.

Plastic Tape Pipe Markers: Flexible, vinyl film tape with pressure sensitive adhesive backing and printed
markings.

C.

Underground Plastic Pipe Markers: Bright colored continuously printed plastic ribbon tape, minimum 6
inches wide by 4 mil thick, manufactured for direct burial service.

PART 3 EXECUTION
3.1

PREPARATION
A.

3.2

Degrease and clean surfaces to receive adhesive for identification materials.

INSTALLATION
A.

Install nameplates with corrosive-resistant mechanical fasteners, or adhesive. Apply with sufficient
adhesive to ensure permanent adhesion and seal with clear lacquer.
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B.

Install tags with corrosion resistant chain.

C.

Install plastic pipe markers in accordance with manufacturer's instructions.

D.

Install plastic tape pipe markers complete around pipe in accordance with manufacturer's instructions.

E.

Install underground plastic pipe markers 6 to 8 inches below finished grade, directly above buried pipe.

F.

Use tags on piping 3/4 inch diameter and smaller.
END OF SECTION 210553
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SECTION 211300
FIRE SUPPRESSION SPRINKLERS
PART 1 GENERAL
1.1

1.2

1.3

1.4

SECTION INCLUDES
A.

Wet-pipe sprinkler system.

B.

Dry-pipe sprinkler system.

C.

System design, installation, and certification.

D.

Fire department connections.

RELATED REQUIREMENTS
A.

Section 210500 - Common Work Results for Fire Suppression: Pipe, fittings, and valves.

B.

Section 220553 - Identification for Plumbing Piping and Equipment.

REFERENCE STANDARDS
A.

FM P7825 - Approval Guide; Factory Mutual Research Corporation; current edition.

B.

ICC-ES AC01 - Acceptance Criteria for Expansion Anchors in Masonry Elements; 2012.

C.

ICC-ES AC106 - Acceptance Criteria for Predrilled Fasteners (Screw Anchors) in Masonry Elements;
2012.

D.

ICC-ES AC193 - Acceptance Criteria for Mechanical Anchors in Concrete Elements; 2013.

E.

ICC-ES AC308 - Acceptance Criteria for Post-Installed Adhesive Anchors in Concrete Elements; 2013.

F.

NFPA 13 - Standard for the Installation of Sprinkler Systems; 2016.

G.

UL (DIR) - Online Certifications Directory; current listings at database.ul.com.

SUBMITTALS
A.

See Division 1 Section - Administrative Requirements, for submittal procedures.

B.

Product Data: Provide data on sprinklers, valves, and specialties, including manufacturers catalog
information. Submit performance ratings, rough-in details, weights, support requirements, and piping
connections.

C.

Shop Drawings:
1.
Submit preliminary layout of finished ceiling areas indicating only sprinkler locations coordinated
with ceiling installation. Additionally, indicate general routing of piping for review by Architect.
2.
Indicate hydraulic calculations, detailed pipe layout, hangers and supports, sprinklers, components
and accessories. Indicate system controls.
3.
Submit shop drawings, product data, and hydraulic calculations to authority having jurisdiction for
approval. Drawings and calculations shall be stamped by a licenced professional engineer.
4.
Installation shall be fully coordinated with structure and all other trades. Coordination shall be
performed with installed conditions, not just the construction drawings. Rework of sprinkler piping
due to conflicts with field conditions shall be performed without cost to the Owner or Engineer.

D.

Project Record Documents: Record actual locations of sprinklers and deviations of piping from
drawings. Indicate drain and test locations.

E.

Operation and Maintenance Data: Include components of system, servicing requirements, record
drawings, inspection data, replacement part numbers and availability, and location and numbers of service
depot.

F.

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1.
See Section 016000 - Product Requirements, for additional provisions.
2.
Extra Sprinklers: Type and size matching those installed, in quantity required by referenced NFPA
design and installation standard.
3.
Sprinkler Wrenches: For each sprinkler type.
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1.5

1.6

QUALITY ASSURANCE
A.

Maintain one copy of referenced design and installation standard on site.

B.

Conform to UL requirements.

C.

Designer Qualifications: Design system under direct supervision of a Professional Engineer experienced
in design of this type of work and licensed in Texas.

D.

Equipment and Components: Provide products that bear UL label or marking.

E.

Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories Inc., as
suitable for the purpose specified and indicated.

DELIVERY, STORAGE, AND HANDLING
A.

1.7

Store products in shipping containers and maintain in place until installation. Provide temporary inlet and
outlet caps. Maintain caps in place until installation.

EXTRA MATERIALS
A.

Provide extra sprinklers of type and size matching those installed, in quantity required by referenced
NFPA design and installation standard.

B.

Provide suitable wrenches for each sprinkler type.

C.

Provide metal storage cabinet located adjacent to alarm valve.

PART 2 PRODUCTS
2.1

2.2

SPRINKLER SYSTEM
A.

Sprinkler System: Provide coverage for entire building.

B.

Occupancy: Comply with NFPA 13.

C.

Water Supply: Determine volume and pressure from water flow test data.

D.

Interface system with building fire and smoke alarm system.

E.

Provide fire department connections at locations coordinated with Fire Department.

F.

Storage Cabinet for Spare Sprinklers and Tools: Steel, located adjacent to alarm valve.

G.

Pipe Hanger Fasteners: Attach hangers to structure using appropriate fasteners, as follows:
1.
Concrete Wedge Expansion Anchors: Complying with ICC-ES AC193.
2.
Masonry Wedge Expansion Anchors: Complying with ICC-ES AC01.
3.
Concrete Screw Type Anchors: Complying with ICC-ES AC193.
4.
Masonry Screw Type Anchors: Complying with ICC-ES AC106.
5.
Concrete Adhesive Type Anchors: Complying with ICC-ES AC308.
6.
Other Types: As required.

SPRINKLERS
A.

Suspended Ceiling Type: Recessed or concealed pendant type with matching push on escutcheon or
cover plate.
1.
Finish: Enamel, color white.
2.
Escutcheon Plate Finish: Enamel, color white.
3.
Cover Plate Finish: White enamel.
4.
Fusible Link: Fusible solder link type temperature rated for specific area hazard.

B.

Exposed Area Type: Standard upright type with guard.
1.
Finish: Brass.
2.
Fusible Link: Fusible solder link type temperature rated for specific area hazard.

C.

Sidewall Type: Recessed horizontal sidewall type with matching push on escutcheon plate .
1.
Finish: Enamel, color white.
2.
Escutcheon Plate Finish: Enamel, color white.
3.
Fusible Link: Fusible solder link type temperature rated for specific area hazard.
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D.

2.3

2.4

Guards: Finish to match sprinkler finish.
1.
Provide guards at all heads in back of house areas including linen and storage rooms.
2.
Provide guards at all heads installed below 8' AFF.

PIPING SPECIALTIES
A.

Dry Pipe Sprinkler Alarm Valve: Check type valve with divided seat ring, rubber faced clapper to
automatically actuate water motor alarm, accelerator, and with the following additional capabilities and
features:
1.
Activate electric alarm.
2.
Test and drain valve.
3.
Externally resettable.
4.
Replaceable internal components without removing valve from installed position.

B.

Wet Pipe Sprinkler Alarm Valve: Check type valve with divided seat ring, rubber faced clapper to
automatically actuate water motor alarm and electric alarm, with pressure retard chamber and variable
pressure trim; with test and drain valve.

C.

Backflow Preventer: Double check valve assembly backflow preventer with drain and OS & Y gate valve
on each end. Coordinate requirements with Authority Having Jurisdiction.

D.

Test Connections:
1.
Backflow Preventer Test Connection:
a. Provide downstream of the backflow prevention assembly, listed hose valves with 2.5 inch
National Standard male hose threads with cap and chain.

E.

Electric Alarm: Electrically operated chrome plated gong with pressure alarm switch.

F.

Water Flow Switch: Vane type switch for mounting horizontal or vertical, with two contacts; rated 10
amp at 125 volt AC and 2.5 amp at 24 volt DC.

G.

Fire Department Connections:
1.
Type: Flush mounted wall type with chrome plated finish.
2.
Outlets: Two way with thread size to suit fire department hardware; threaded dust cap and chain of
matching material and finish.
3.
Drain: 3/4 inch automatic drip, outside.
4.
Label: "Auto. Sprinkler".

AIR COMPRESSOR
A.

Compressor: Single unit, electric motor driven, motor, motor starter, safety valves, check valves, air
maintenance device incorporating electric pressure switch and unloader valve.

B.

Electrical Characteristics:
1.
1/3 hp.
2.
125 volts, single phase, 60 Hz.

PART 3 EXECUTION
3.1

INSTALLATION
A.

Install in accordance with referenced NFPA design and installation standard.

B.

Install equipment in accordance with manufacturer's instructions.

C.

Install buried shut-off valves in valve box. Provide post indicator.

D.

Provide approved backflow preventer assembly at sprinkler system water source connection.

E.

Locate fire department connection with sufficient clearance from walls, obstructions, or adjacent siamese
connectors to allow full swing of fire department wrench handle. Coordinate with Authority Having
Jurisdiction.

F.

Place pipe runs to minimize obstruction to other work.

G.

Place piping in concealed spaces above finished ceilings.

H.

Center sprinklers in two directions in ceiling tile and provide piping offsets as required.

LST #22019
October 2022

FIRE SUPPRESSION SPRINKLERS
211300 - 3

I.

Apply masking tape or paper cover to ensure concealed sprinklers, cover plates, and sprinkler
escutcheons do not receive field paint finish. Remove after painting. Replace painted sprinklers.

J.

Flush entire piping system of foreign matter.

K.

Hydrostatically test entire system.

L.

Required tests must be witnessed by authority having jurisdiction.

M. Public areas must have concealed or recessed heads. Concealed or recessed ceiling or sidewall heads
may be used in apartments.
N.
3.2

Areas subject to freezing shall be provided with dry type heads.

INTERFACE WITH OTHER PRODUCTS
A.

Ensure required devices are installed and connected as required to fire alarm system.
END OF SECTION 211300
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SECTION 213000
FIRE PUMPS
PART 1 GENERAL
1.1

1.2

SECTION INCLUDES
A.

Fire pump package, including electric motor drive, controller, and accessories.

B.

Electric jockey pump.

C.

System maintenance.

RELATED REQUIREMENTS
A.

1.3

1.4

1.5

Section 210500 - Common Work Results for Fire Suppression: Fire protection piping.

REFERENCE STANDARDS
A.

FM (AG) - FM Approval Guide; Factory Mutual Research Corporation; current edition.

B.

NEMA MG 1 - Motors and Generators; 2014.

C.

NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2014.

D.

NFPA 13 - Standard for the Installation of Sprinkler Systems; 2016.

E.

NFPA 20 - Standard for the Installation of Stationary Pumps for Fire Protection; 2016.

F.

UL (DIR) - Online Certifications Directory; current listings at database.ul.com.

G.

UL 448 - Centrifugal Stationary Pumps for Fire-Protection Service; Current Edition, Including All
Revisions.

H.

UL 1478 - Fire Pump Relief Valves; Current Edition, Including All Revisions.

SUBMITTALS
A.

See Administrative for submittal procedures.

B.

Product Data: Provide manufacturers literature including general assembly, pump curves showing
performance characteristics with pump and system, operating point indicated, NPSH curve, controls,
wiring diagrams, and service connections.

C.

Shop Drawings: Indicate layout, general assembly, components, dimensions, weights, clearances, and
methods of assembly.

D.

Certificates: Certify that fire pumps meet or exceed requirements at operating conditions and that
installation complies with regulatory requirements.

E.

Test Reports: Indicate results of hydrostatic test and field acceptance tests.

F.

Manufacturer's Instructions: Indicate support details, connection requirements, for fire pump system.

G.

Project Record Documents: Record actual locations of components and accessories.

H.

Operation Data: Include manufacturers instructions, start-up data, trouble-shooting check lists, for
pumps, drivers, and controllers.

I.

Maintenance Data: Include manufacturers literature, cleaning procedures, replacement parts lists, and
repair data for pumps, drivers and controllers.

J.

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1.
Extra Pump Gaskets/Screens/Seals: One set for each different pump model.

QUALITY ASSURANCE
A.

Comply with NFPA 20 and NFPA 13; where requirements differ comply with most stringent.

B.

Maintain on site at all times one copy of each design and installation standard referenced.

C.

Design fire pump system under direct supervision of a Professional Engineer experienced in design of
this Work and licensed at the State in which the Project is located.

D.

Equipment and Components: Bearing UL (DIR) label or marking.
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1.6

E.

Products Requiring Electrical Connection: Listed and classified by UL (DIR) as suitable for the purpose
specified and indicated.

F.

Manufacturer Qualifications: Company specializing in manufacturing products specified in this section
with minimum three years documented experience.

G.

Installer Qualifications: Company specializing in performing work of the type specified and with at least
three years of documented experience.

H.

Provide certificate of compliance from authority have jurisdiction indicating approval of field acceptance
tests.

DELIVERY, STORAGE, AND HANDLING
A.

Deliver fire pumps and components in factory packing. Comply with manufacturer's rigging and
installation instructions.

B.

Protect fire pumps and components from physical damage including effects of weather, water, and
construction debris.

C.

Provide temporary inlet and outlet caps, and maintain in place until installation.

PART 2 PRODUCTS
2.1

2.2

FIRE PUMPS
A.

Fire Pumps: Vertical in-line type; UL 448; single stage, close coupled, radially or horizontally split
casing, for in-line mounting, for 250 psi.
1.
Casing: Cast or ductile iron, with suction and discharge gage port, casing wear ring, seal flush
connection, drain plug, flanged suction and discharge.
2.
Impeller: Bronze, fully enclosed, keyed directly to motor shaft.
3.
Shaft: Solid alloy steel with bronze sleeve.
4.
Seal: Packing gland with minimum four rings graphite impregnated packing and bronze lantern
rings, 230 degrees F maximum continuous operating temperature.
5.
Performance to be determined by fire sprinkler/standpipe designer.
a. For bidding purposes, assume motor to be 20 hp, 208 volt, three phase, 60 Hz.

B.

Fire Pump Accessories:
1.
Eccentric suction reducer and OS&Y gate valve on suction side of pump.
2.
Concentric increaser and check valve in pump discharge and OS&Y gate or butterfly valve on
system side of check valve.
3.
Fire pump bypass fitted with OS&Y gate or butterfly valves and check valve.
4.
Main relief valve, UL 1478, and enclosed type waste cone.
5.
Suction pressure gage, 4-1/2 inch diameter dial with snubber, valve cock and lever handle.
6.
Discharge pressure gage mounted on board attached to pump, with snubber, valve cock and lever
handle.
7.
3/4 inch casing relief valve.
8.
Float operated 3/4 inch automatic air release valve.
9.
Hose valve manifold with 2-1/2 inch hose gate valves with caps and chains.
10. Flow metering system for closed loop testing.

ELECTRIC MOTOR DRIVE
A.

Motor: Squirrel cage induction type, NEMA MG 1; in open drip proof NEMA 250 enclosure, 3500 rpm.

B.

Controller: Full service type with across-the-line starter, in NEMA 250 enclosure, including the
following:
1.
Disconnect Switch: Externally operable, quick break type.
2.
Circuit Breaker: Comply with NFPA 20; minimum 10,000 amperes interrupting capacity.
3.
Motor Starter: Energized automatically through pressure switch or manually by externally operable
handle.
4.
Pilot Lamp: Indicates circuit breaker closed and power available.
5.
Alarm Relay: Energizes alarm to indicate circuit breaker open or power failure.
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6.
7.
2.3

2.4

Switch Relay: For remote start.
Manual Selector Station: On enclosure marked "Automatic" and "Non-Automatic."

PRESSURE BOOSTER (JOCKEY) PUMP
A.

Electrically operated, vertical multi-stage pump.

B.

Control by automatic jockey pump controller with full voltage starter and minimum run timer to start
pump on pressure drop in system and stay in operation for minimum period of time. Fire pump shall start
automatically on further pressure drop or on jockey pump failure.

REMOTE PUMP ALARM PANEL
A.

Provide a remote annunciator panel in accordance with NFPA 20, Paragraph 10.4.7.

B.

Panel shall indicate the following information:
1.
Pump or Motor Running: Signal shall actuate whenever the controller has operated into a
motor-running condition. This signal circuit shall be energized by a separate, reliable supervised
power source, or from the pump motor power, reduced to not more than 125V.
2.
Loss of Phase: The fire pump alarm shall actuate whenever any phase at the line terminals of the
motor contactor is lost. All phases shall be monitored. Such monitoring shall detect loss of phase
whether the motor is running or at rest.
3.
Phase Reversal: This fire pump alarm circuit shall be energized by a separate reliable supervised
power source or from the pump motor power, reduced to not more than 125V. The fire pump alarm
shall actuate whenever the three-phase power at the line terminals of the motor contactor is
reversed.

C.

Provide all required power and signal wiring. Coordinate requirements with electrical contractor.

PART 3 EXECUTION
3.1

3.2

3.3

INSTALLATION
A.

Provide system analysis to determine if fire pump is required. For bidding purposes, it is anticipated that
the facility will require a fire pump. Submit hydraulic calculations supporting design.

B.

Install in accordance with NFPA 20.

C.

Provide access space around pumps for service; no less than minimum as recommended by manufacturer.

D.

Install piping in accordance with Section 210500. Decrease from line size with long radius reducing
elbows or reducers. Support piping adjacent to pump such that no weight is carried on pump casings. For
base mounted pumps, provide supports under elbows on pump suction and discharge.

E.

Provide drains for bases and seals, piped to and discharging into floor drains.

F.

Provide for connection to electrical service. Refer to Division 26.

G.

Lubricate pumps before start-up.

FIELD QUALITY CONTROL
A.

Perform field acceptance tests as specified in NFPA 20.

B.

Perform field acceptance tests in the presence of Fire Marshal.

CLOSEOUT ACTIVITIES
A.

3.4

Demonstrate automatic operation of system including verification of pressure switch set points.

MAINTENANCE
A.

Provide service and maintenance of equipment installed under this section for one year from Date of
Substantial Completion.
END OF SECTION 213000
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SECTION 220501
PLUMBING DEMOLITION
PART 1 GENERAL
1.1

SECTION INCLUDES
A.

Plumbing demolition.

PART 2 PRODUCTS (NOT APPLICABLE)
PART 3 EXECUTION
3.1

3.2

EXAMINATION
A.

Verify field measurements, pipe, and equipment arrangements for new work as shown on Drawings.

B.

Prior to submitting bid, visit site and become familiar with scope of demolition work required to
accommodate new work.

C.

Refer to Drawings for additional clarification of scope of demolition and new work.

D.

Report discrepancies to Architect before disturbing existing installation.

PREPARATION
A.

3.3

Remove all piping, fixtures, and other plumbing installation from entire building, unless indicated
otherwise.

DEMOLITION AND EXTENSION OF EXISTING PLUMBING WORK
A.

Remove all equipment, controls, piping, fixtures, and other plumbing installation from the entire building
unless indicated otherwise. Piping to be removed to source of supply.

B.

Repair adjacent construction and finishes damaged during demolition and extension work.
END OF SECTION 220501
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SECTION 220553
IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT
PART 1 GENERAL
1.1

1.2

SECTION INCLUDES
A.

Nameplates.

B.

Tags.

C.

Pipe Markers.

REFERENCE STANDARDS
A.

1.3

ASME A13.1 - Scheme for the Identification of Piping Systems; The American Society of Mechanical
Engineers; 2007.

SUBMITTALS
A.

See Division 1 Section - Administrative Requirements, for submittal procedures.

B.

List: Submit list of wording, symbols, letter size, and color coding for mechanical identification.

C.

Chart and Schedule: Submit valve chart and schedule, including valve tag number, location, function,
and valve manufacturer's name and model number.

D.

Product Data: Provide manufacturers catalog literature for each product required.

E.

Project Record Documents: Record actual locations of tagged valves.

PART 2 PRODUCTS
2.1

NAMEPLATES
A.

2.2

2.3

Description: Laminated three-layer plastic with engraved letters.
1.
Letter Color: White.
2.
Letter Height: 1/4 inch.
3.
Background Color: Black.

TAGS
A.

Plastic Tags: Laminated three-layer plastic with engraved black letters on light contrasting background
color. Tag size minimum 1-1/2 inch diameter.

B.

Metal Tags: Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth edges.

C.

Chart: Typewritten letter size list in anodized aluminum frame.

PIPE MARKERS
A.

Comply with ASME A13.1.

B.

Plastic Tape Pipe Markers: Flexible, vinyl film tape with pressure sensitive adhesive backing and printed
markings.

PART 3 EXECUTION
3.1

INSTALLATION
A.

Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive. Apply with
sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.

B.

Install tags with corrosion resistant chain.

C.

Install plastic pipe markers in accordance with manufacturer's instructions.

D.

Install plastic tape pipe markers complete around pipe in accordance with manufacturer's instructions.

E.

Identify equipment with plastic nameplates. Small devices, such as in-line pumps, may be identified with
tags.

F.

Identify control panels and major control components outside panels with plastic nameplates.

G.

Identify valves in main and branch piping with tags.
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IDENTIFICATION FOR PLUMBING PIPING AND
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H.

Identify piping, concealed or exposed, with plastic pipe markers. Use tags on piping 3/4 inch diameter
and smaller. Identify service, flow direction, and pressure. Install in clear view and align with axis of
piping. Locate identification not to exceed 20 feet on straight runs including risers and drops, adjacent to
each valve and Tee, at each side of penetration of structure or enclosure, and at each obstruction.
END OF SECTION 220553
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SECTION 220719
PLUMBING PIPING INSULATION
PART 1 GENERAL
1.1

1.2

1.3

SECTION INCLUDES
A.

Piping insulation.

B.

Jackets and accessories.

REFERENCE STANDARDS
A.

ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal
Transmission Properties by Means of the Guarded-Hot-Plate Apparatus; 2013.

B.

ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating Cement; 2007 (Reapproved
2013).

C.

ASTM C449 - Standard Specification for Mineral Fiber Hydraulic-Setting Thermal Insulating and
Finishing Cement; 2007 (Reapproved 2013).

D.

ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular Thermal
Insulation in Sheet and Tubular Form; 2014.

E.

ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation; 2015.

F.

ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic Stainless
Steel; 2008 (Reapproved 2013).

G.

ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 2015a.

H.

ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2014.

I.

UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current Edition,
Including All Revisions.

SUBMITTALS
A.

Product Data: Provide product description, thermal characteristics, list of materials and thickness for
each service

B.

Manufacturer's Instructions: Indicate installation procedures that ensure acceptable workmanship and
installation standards will be achieved.

PART 2 PRODUCTS
2.1

REQUIREMENTS FOR ALL PRODUCTS OF THIS SECTION
A.

2.2

Surface Burning Characteristics: Flame spread index/Smoke developed index of 25/50, maximum, when
tested in accordance with ASTM E84 or UL 723.

GLASS FIBER
A.

Manufacturers:
1.
Knauf Insulation: www.knaufusa.com.
2.
Johns Manville Corporation: www.jm.com.
3.
Owens Corning Corp: www.owenscorning.com.
4.
CertainTeed Corporation: www.certainteed.com.

B.

Insulation: ASTM C547 and ASTM C795; rigid molded, noncombustible.
1.
'K' value: ASTM C177, 0.24 at 75 degrees F.
2.
Maximum service temperature: 250 degrees F.
3.
Maximum moisture absorption: 0.2 percent by volume.

C.

Insulation: ASTM C547 and ASTM C795; semi-rigid, noncombustible, end grain adhered to jacket.
1.
'K' value: ASTM C177, 0.24 at 75 degrees F.
2.
Maximum service temperature: 250 degrees F.
3.
Maximum moisture absorption: 0.2 percent by volume.
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2.3

2.4

D.

Vapor Barrier Jacket: White Kraft paper with glass fiber yarn, bonded to aluminized film; moisture
vapor transmission when tested in accordance with ASTM E96/E96M of 0.02 perm-inches.

E.

Vapor Barrier Lap Adhesive:
1.
Compatible with insulation.

F.

Insulating Cement/Mastic:
1.
ASTM C195; hydraulic setting on mineral wool.

G.

Fibrous Glass Fabric:
1.
Cloth: Untreated; 9 oz/sq yd weight.
2.
Blanket: 1.0 lb/cu ft density.
3.
Weave: 5x5.

H.

Indoor Vapor Barrier Finish:
1.
Cloth: Untreated; 9 oz/sq yd weight.
2.
Vinyl emulsion type acrylic, compatible with insulation, black color.

I.

Insulating Cement:
1.
ASTM C449/C449M.

FLEXIBLE ELASTOMERIC CELLULAR INSULATION
A.

Manufacturer:
1.
Armacell International: www.armacell.com/#sle.
2.
K-Flex USA: www.kflexusa.com.

B.

Insulation: Preformed flexible elastomeric cellular rubber insulation complying with ASTM C534 Grade
1; use molded tubular material wherever possible.
1.
Minimum Service Temperature: -40 degrees F.
2.
Maximum Service Temperature: 220 degrees F.
3.
Connection: Waterproof vapor barrier adhesive.

C.

Elastomeric Foam Adhesive: Air dried, contact adhesive, compatible with insulation.

JACKETS
A.

PVC Plastic.
1.
Jacket: One piece molded type fitting covers and sheet material, off-white color.
a. Minimum Service Temperature: 0 degrees F.
b. Maximum Service Temperature: 150 degrees F.
c. Moisture Vapor Permeability: 0.002 perm inch, maximum, when tested in accordance with
ASTM E96/E96M.
d. Thickness: 10 mil.
e. Connections: Brush on welding adhesive.

PART 3 EXECUTION
3.1

3.2

EXAMINATION
A.

Verify that piping has been tested before applying insulation materials.

B.

Verify that surfaces are clean and dry, with foreign material removed.

INSTALLATION
A.

Install in accordance with manufacturer's instructions.

B.

Exposed Piping: Locate insulation and cover seams in least visible locations.

C.

Insulated pipes conveying fluids below ambient temperature: Insulate entire system including fittings,
valves, unions, flanges, strainers, flexible connections, pump bodies, and expansion joints.

D.

Glass fiber insulated pipes conveying fluids below ambient temperature:
1.
Provide vapor barrier jackets, factory-applied or field-applied. Secure with self-sealing longitudinal
laps and butt strips with pressure sensitive adhesive.
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2.

3.3

Insulate fittings, joints, and valves with molded insulation of like material and thickness as adjacent
pipe. Finish with glass cloth and vapor barrier adhesive or PVC fitting covers.

E.

Glass fiber insulated pipes conveying fluids above ambient temperature:
1.
Provide standard jackets, with or without vapor barrier, factory-applied or field-applied. Secure
with self-sealing longitudinal laps and butt strips with pressure sensitive adhesive.
2.
Insulate fittings, joints, and valves with insulation of like material and thickness as adjoining pipe.
Finish with glass cloth and adhesive or PVC fitting covers.

F.

Inserts and Shields:
1.
Application: Piping 2-1/2 inches diameter or larger.
2.
Shields: Galvanized steel between pipe hangers or pipe hanger rolls and inserts.
3.
Insert location: Between support shield and piping and under the finish jacket.

G.

Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations. Finish at supports,
protrusions, and interruptions. At fire separations, refer to Firestopping Section.

H.

Exterior Applications: Provide vapor barrier jacket. Insulate fittings, joints, and valves with insulation of
like material and thickness as adjoining pipe. Provide PVC jacket.

SCHEDULES
A.

PIPE MUST BE INSULATED AS DESCRIBED REGARDLESS OF PIPING MATERIAL.

B.

Domestic Hot and Recirculated Hot Water:
1.
Glass Fiber Insulation:
a. Pipe Size Range: 1/2 through 1-1/4 inch.
b. Thickness: 1 inch.
2.
Glass Fiber Insulation:
a. Pipe Size Range: Above 1-1/4 inch
b. Thickness: 1-1/2 inch

C.

Domestic Cold Water:
1.
Glass Fiber Insulation:
a. Pipe Size Range: 1/2 through 1-1/4 inch.
b. Thickness: 1/2 inch.
2.
Glass Fiber Insulation:
a. Pipe Size Range: Above 1-1/4 inch
b. Thickness: 1 inch

D.

Roof Drain Bodies: 1" Glass fiber insulation

E.

Roof Drainage Above Grade: 1" Glass fiber insulation

F.

Other Systems:
1.
Drains from water coolers: 1/2" elastomeric
END OF SECTION 220719
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SECTION 221005
PLUMBING PIPING
PART 1 GENERAL
1.1

SECTION INCLUDES
A.

1.2

1.3

Pipe, pipe fittings, valves, and connections for piping systems.
1.
Sanitary sewer.
2.
Domestic water.
3.
Storm water.
4.
Flanges, unions, and couplings.
5.
Pipe hangers and supports.
6.
Valves.
7.
Flow controls.
8.
Check.
9.
Water pressure reducing valves.
10. Relief valves.
11. Sleeves
12. Sleeve seals
13. Grout
14. Escutcheons

RELATED REQUIREMENTS
A.

Section - Firestopping.

B.

Section 220553 - Identification for Plumbing Piping and Equipment.

C.

Section 220719 - Plumbing Piping Insulation.

REFERENCE STANDARDS
A.

ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2012.

B.

ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2013.

C.

ASME B31.9 - Building Services Piping; 2014.

D.

ASSE 1003 - Performance Requirements for Water Pressure Reducing Valves for Domestic Water
Distribution Systems; 2009.

E.

ASTM A74 - Standard Specification for Cast Iron Soil Pipe and Fittings; 2015.

F.

ASTM B32 - Standard Specification for Solder Metal; 2008 (Reapproved 2014).

G.

ASTM B42 - Standard Specification for Seamless Copper Pipe, Standard Sizes; 2015a.

H.

ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2014.

I.

ASTM B813 - Standard Specification for Liquid and Paste Fluxes for Soldering of Copper and Copper
Alloy Tube; 2010.

J.

ASTM B828 - Standard Practice for Making Capillary Joints by Soldering of Copper and Copper Alloy
Tube and Fittings; 2002 (Reapproved 2010).

K.

ASTM D2564 - Standard Specification for Solvent Cements for Poly(Vinyl Chloride) (PVC) Plastic
Piping Systems; 2012.

L.

ASTM D2665 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Drain, Waste, and Vent
Pipe and Fittings; 2014.

M. ASTM D2729 - Standard Specification for Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings; 2011.
N.

ASTM D2855 - Standard Practice for Making Solvent-Cemented Joints with Poly(Vinyl Chloride) (PVC)
Pipe and Fittings; 1996 (Reapproved 2010).

O.

ASTM F876 - Standard Specification for Crosslinked Polyethylene (PEX) Tubing; 2013a.
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P.

ASTM F877 - Standard Specification for Crosslinked Polyethylene (PEX) Plastic Hot- and Cold-Water
Distribution Systems; 2011.

Q.

ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers; 1992 (Reapproved
2008).

R.

ASTM F 2389-17a - Standard Specification for Pressure-rated Polypropylene (PP) Piping Systems

S.

CSA B137.11 - Polypropylene (PP-R) Pipe and Fittings for Pressure Applications

T.

NSF/ANSI 14 - Plastic Piping System Components and Related Materials

U.

NSF/ANSI 61 - Drinking Water Systems Components - Health Effects

V.

AWWA C550 - Protective Interior Coatings for Valves and Hydrants; 2013.

W. AWWA C651 - Disinfecting Water Mains; 2005.
X.

CISPI 301 - Standard Specification for Hubless Cast Iron Soil Pipe and Fittings for Sanitary and Storm
Drain, Waste and Vent Piping Applications; 2009.

Y.

CISPI 310 - Specification for Coupling for Use in Connection with Hubless Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain, Waste, and Vent Piping Applications; 2011.

Z.

ICC-ES AC01 - Acceptance Criteria for Expansion Anchors in Masonry Elements; 2012.

AA. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, Application, and
Installation; 2009.
AB. MSS SP-67 - Butterfly Valves; 2011.
AC. MSS SP-70 - Cast Iron Gate Valves, Flanged and Threaded Ends; 2011.
AD. MSS SP-71 - Cast Iron Swing Check Valves, Flanged and Threaded Ends; 2011.
AE. MSS SP-78 - Cast Iron Plug Valves, Flanged and Threaded Ends; 2011.
AF. MSS SP-80 - Bronze Gate, Globe, Angle and Check Valves; 2013.
AG. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends; 2010.
AH. NSF 372 - Drinking Water System Components - Lead Content; 2011.
1.4

1.5

1.6

1.7

SUBMITTALS
A.

See Administrative Requirements, for submittal procedures.

B.

Product Data: Provide data on pipe materials, pipe fittings, valves, and accessories. Provide
manufacturers catalog information. Indicate valve data and ratings.

C.

Project Record Documents: Record actual routing of piping. Record actual locations of valves.

QUALITY ASSURANCE
A.

Perform Work in accordance with City of Conroe standards.

B.

Where joining systems specific to a piping manufacturer are used, personnel shall receive factory
authorized training prior to installation, and submit evidence of such training for review.

C.

Valves: Manufacturer's name and pressure rating marked on valve body.

D.

Welding Materials and Procedures: Conform to ASME BPVC-IX and applicable state labor regulations.

E.

Welder Qualifications: Certified in accordance with ASME BPVC-IX.

F.

Identify pipe with marking including size, ASTM material classification, ASTM specification, potable
water certification, water pressure rating.

REGULATORY REQUIREMENTS
A.

Perform Work in accordance with State of Texas, plumbing code.

B.

Conform to applicable code for installation of backflow prevention devices.

DELIVERY, STORAGE, AND HANDLING
A.

Accept valves on site in shipping containers with labeling in place. Inspect for damage.
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1.8

B.

Provide temporary protective coating on cast iron and steel valves.

C.

Provide temporary end caps and closures on piping and fittings. Maintain in place until installation.

D.

Protect piping systems from entry of foreign materials by temporary covers, completing sections of the
work, and isolating parts of completed system.

FIELD CONDITIONS
A.

Do not install underground piping when bedding is wet or frozen.

PART 2 PRODUCTS
2.1

2.2

GENERAL REQUIREMENTS
A.

Potable Water Supply Systems: Provide piping, pipe fittings, and solder and flux (if used), that comply
with NSF 61 and NSF 372 for maximum lead content; label pipe and fittings.

B.

Reference PART 3 EXECUTION for product applications. Listing of products herein does not imply
acceptance of use in all sizes or locations.

SANITARY SEWER PIPING, BURIED WITHIN 5 FEET OF BUILDING
A.

2.3

2.4

2.5

PVC Pipe: ASTM D2665 or ASTM D3034.
1.
Fittings: PVC.
2.
Joints: Solvent welded, with ASTM D2564 solvent cement.

SANITARY SEWER PIPING, ABOVE GRADE
A.

Cast Iron Pipe: CISPI 301, hubless, service weight.
1.
Fittings: Cast iron.
2.
Joints: CISPI 310, neoprene gaskets and stainless steel clamp-and-shield assemblies.

B.

PVC Pipe: ASTM D2729.
1.
Fittings: PVC.
2.
Joints: Solvent welded, with ASTM D2564 solvent cement.

WATER PIPING, BURIED WITHIN 5 FEET OF BUILDING
A.

Copper Pipe: ASTM B42, hard drawn.
1.
Fittings: ASME B16.18, cast copper alloy or ASME B16.22 wrought copper and bronze.
2.
Joints: ASTM B 32, alloy Sn95 solder.

B.

PE Pipe: ASTM D2239, or ASTM D2447 Schedule 40.
1.
Fittings: ASTM D2609, PE.
2.
Joints: Mechanical with stainless steel clamp.

WATER PIPING, ABOVE GRADE
A.

Copper Tube: ASTM B88 (ASTM B88M), Type L (B), Drawn (H).
1.
Fittings: ASME B16.18, cast copper alloy or ASME B16.22, wrought copper and bronze.
2.
Joints: ASTM B32, alloy Sn95 solder.

B.

Polyethylene Pipe (PEX): ASTM F 1281 or ASTM F 1282, tested for potable water and residual
chlorine use.
1.
Fittings and Joints: Brass compression type.

C.

Polypropylene Pipe (PP-R): Pipe and fittings shall be manufactured from a beta crystalline PP-RCT resin
meeting the short-term properties and long-term strength requirements of ASTM F 2389 and CSA
B137.11. Pipe and fittings made from a PP-RCT (PPRP) material that is made from a terpolymer, or
made from standard PPR material are unacceptable. All pipe and fitting material shall be pigmented as
solid steel grey in color, except for any outside UV protective layer, which may be black or white.
1.
Pipe shall be equivalent to Niron Clima Pipe and shall be listed for potable water (shall have
listings to NSF 14 and 61g), regardless of the whether the pipe and fittings are to be used for
potable water service or HVAC service. All pipe shall be made in an extrusion process and shall be
pigmented as solid steel grey in color. The piping shall be extruded with a middle layer that has
glass fiber content to restrict thermal expansion.
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2.

3.

4.
5.

D.
2.6

2.9

PVC Pipe: ASTM D2665 or ASTM D3034.
1.
Fittings: PVC.
2.
Joints: Solvent welded, with ASTM D2564 solvent cement.

STORM WATER PIPING, ABOVE GRADE
A.

2.8

Mechanical joint system: Manufacturer's fittings and joining methods, for pipe materials and sizes.
1.
Viega

STORM WATER PIPING, BURIED WITHIN 5 FEET OF BUILDING
A.

2.7

Fittings shall be manufactured from a PP-RCT resin meeting the short-term properties and
long-term strength requirements of ASTM F 2389. All fittings shall comply with NSF 14, ASTM F
2389 and CSA B137.11. Fittings shall be Niron PP-RCT piping as manufactured by Nupi Americas
of Houston, TX.
Fittings may be either socket fusion through nominal 5 inch (125 mm), electrofusion through 8 inch
(200mm) or butt fusion in nominal 2 inch through 24 inch sizes (63mm through 630 mm).
Electrofusion may also be performed in nominal sizes 10 inch through 24 inch (250mm through
630mm) by means of the use of electrofusion couplings as applied on butt fusion fittings and pipe.
Pipe and fittings shall be covered by a factory warranty for 30 years to be free of defects in
materials or manufacturing.
Where standard pipe insulation is indicated on the drawings or in these specifications, the
contractor shall provide a thermal (radiant, conductive, and convective) and vapor barrier
insulation. The insulation products shall be provided in appropriate thickness or as indicated on the
drawings or elsewhere in these specifications.

PVC Pipe: ASTM D2665 or ASTM D3034.
1.
Fittings: PVC.
2.
Joints: Solvent welded, with ASTM D2564 solvent cement.

FLANGES, UNIONS, AND COUPLINGS
A.

Unions for Pipe Sizes 3 Inches and Under:
1.
Ferrous pipe: Class 150 malleable iron threaded unions.
2.
Copper tube and pipe: Class 150 bronze unions with soldered joints.

B.

Dielectric Connections: Union with galvanized or plated steel threaded end, copper solder end, water
impervious isolation barrier.

PIPE HANGERS AND SUPPORTS
A.

Provide hangers and supports that comply with MSS SP-58.
1.
If type of hanger or support for a particular situation is not indicated, select appropriate type using
MSS SP-58 recommendations.
2.
Overhead Supports: Individual steel rod hangers attached to structure or to trapeze hangers.
3.
Trapeze Hangers: Welded steel channel frames attached to structure.
4.
Vertical Pipe Support: Steel riser clamp.

B.

Plumbing Piping - Drain, Waste, and Vent:
1.
Conform to ASME B31.9.
2.
Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inches: Carbon steel, adjustable swivel, split ring.
3.
Hangers for Pipe Sizes 2 Inches and Over: Carbon steel, adjustable, clevis.
4.
Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.
5.
Wall Support for Pipe Sizes to 3 Inches: Cast iron hook.
6.
Wall Support for Pipe Sizes 4 Inches and Over: Welded steel bracket and wrought steel clamp.
7.
Vertical Support: Steel riser clamp.

C.

Plumbing Piping - Water:
1.
Conform to ASME B31.9.
2.
Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inches: Malleable iron, adjustable swivel, split ring.
3.
Hangers for Cold Pipe Sizes 2 Inches and Over: Carbon steel, adjustable, clevis.
4.
Hangers for Hot Pipe Sizes 2 Inches to 4 Inches: Carbon steel, adjustable, clevis.
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5.
6.
7.
8.
9.
D.

Multiple or Trapeze Hangers: Steel channels with welded supports or spacers and hanger rods.
Multiple or Trapeze Hangers for Hot Pipe Sizes 6 Inches and Over: Steel channels with welded
supports or spacers and hanger rods, cast iron roll.
Wall Support for Pipe Sizes to 3 Inches: Cast iron hook.
Wall Support for Pipe Sizes 4 Inches and Over: Welded steel bracket and wrought steel clamp.
Vertical Support: Steel riser clamp.

Hanger Fasteners: Attach hangers to structure using appropriate fasteners, as follows:
1.
Masonry Wedge Expansion Anchors: Complying with ICC-ES AC01.
2.
Other Types: As required.

2.10 GATE VALVES
A.

Manufacturers:
1.
Tyco Flow Control: www.tycoflowcontrol.com.
2.
Conbraco Industries: www.conbraco.com.
3.
Nibco, Inc: www.nibco.com.
4.
Milwaukee Valve Company: www.milwaukeevalve.com.
5.
Substitutions: See Section 016000 - Product Requirements.

B.

Up To and Including 3 Inches:
1.
1, Class 125, bronze body, bronze trim, rising stem, handwheel, inside screw, solid wedge disc,
solder ends.

C.

2 Inches and Larger:
1.
1, Class 125, iron body, bronze trim, outside screw and yoke, handwheel, solid wedge disc, flanged
ends. Provide chain-wheel operators for valves 6 inches and larger mounted over 8 feet above
floor.

2.11 BALL VALVES
A.

Manufacturers:
1.
Tyco Flow Control: www.tycoflowcontrol.com.
2.
Conbraco Industries: www.conbraco.com.
3.
Nibco, Inc: www.nibco.com.
4.
Milwaukee Valve Company: www.milwaukeevalve.com.
5.
Substitutions: See Section 016000 - Product Requirements.

B.

Construction, 4 Inches and Smaller: MSS SP-110, Class 150, 400 psi CWP, bronze, two piece body,
chrome plated brass ball, regular port, teflon seats and stuffing box ring, blow-out proof stem, lever
handle with balancing stops, solder ends with union.

2.12 PLUG VALVES
A.

Construction 2-1/2 Inches and Larger: 1, 175 psi CWP, cast iron body and plug, pressure lubricated,
teflon or Buna N packing, flanged or grooved ends. Provide lever operator with set screw.

2.13 BUTTERFLY VALVES
A.

Manufacturers:
1.
Tyco Flow Control: www.tycoflowcontrol.com.
2.
Hammond Valve: www.hammondvalve.com.
3.
Crane Co.: www.cranevalve.com.
4.
Milwaukee Valve Company: www.milwaukeevalve.com.
5.
Substitutions: See Section 016000 - Product Requirements.

B.

Construction 1-1/2 Inches and Larger: MSS SP-67, 200 psi CWP, cast or ductile iron body, nickel-plated
ductile iron disc, resilient replaceable EPDM seat, wafer ends, extended neck, 10 position lever handle.

C.

Provide gear operators for valves 8 inches and larger, and chain-wheel operators for valves mounted over
8 feet above floor.
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2.14 FLOW CONTROLS
A.

Manufacturers:
1.
Tyco Flow Control: www.tycoflowcontrol.com.
2.
ITT Bell & Gossett: www.bellgossett.com.
3.
Griswold Controls: www.griswoldcontrols.com.
4.
Taco, Inc: www.taco-hvac.com.

B.

Construction: Class 125, Brass or bronze body with union on inlet and outlet, temperature and pressure
test plug on inlet and outlet, blowdown/backflush drain.

C.

Calibration: Control flow within 5 percent of selected rating, over operating pressure range of 10 times
minimum pressure required for control, maximum minimum pressure 3.5 psi.

2.15 SWING CHECK VALVES
A.

Manufacturers:
1.
Tyco Flow Control: www.tycoflowcontrol.com.
2.
Hammond Valve: www.hammondvalve.com.
3.
Nibco, Inc: www.nibco.com.
4.
Milwaukee Valve Company: www.milwaukeevalve.com.
5.
Substitutions: See Section 016000 - Product Requirements.

B.

Up to 2 Inches:
1.
1, Class 125, bronze body and cap, bronze swing disc with rubber seat, solder ends.

C.

Over 2 Inches:
1.
1, Class 125, iron body, bronze swing disc, renewable disc seal and seat, flanged or grooved ends.

2.16 SPRING LOADED CHECK VALVES
A.

Manufacturers:
1.
Tyco Flow Control: www.tycoflowcontrol.com.
2.
Hammond Valve: www.hammondvalve.com.
3.
Crane Co.: www.cranevalve.com.
4.
Milwaukee Valve Company: www.milwaukeevalve.com.

B.

Class 125, iron body, bronze trim, stainless steel springs, bronze disc, Buna N seals, wafer style ends.

2.17 WATER PRESSURE REDUCING VALVES
A.

Manufacturers:
1.
Amtrol Inc: www.amtrol.com.
2.
Cla-Val Co: www.cla-val.com.
3.
Watts Regulator Company: www.wattsregulator.com.

B.

Up to 2 Inches:
1.
ASSE 1003, bronze body, stainless steel, and thermoplastic internal parts, fabric reinforced
diaphragm, strainer, threaded single union ends.

C.

Over 2 Inches:
1.
ASSE 1003, cast iron body with interior lining complying with AWWA C550, bronze fitted,
elastomeric diaphragm and seat disc, flanged.

2.18 RELIEF VALVES
2.19 RELIEF VALVES
A.

Temperature and Pressure Relief:
1.
Manufacturers:
a. Cla-Val Co: www.cla-val.com.
b. Henry Technologies: www.henrytech.com.
c. Watts Regulator Company: www.wattsregulator.com.
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2.

AGA Z21.22 certified, bronze body, teflon seat, stainless steel stem and springs, automatic, direct
pressure actuated, temperature relief maximum 210 degrees F, capacity ASME (BPV IV) certified
and labelled.

2.20 SLEEVES
A.

Galvanized-Steel-Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, with
plain ends.

2.21 SLEEVE-SEAL SYSTEMS
A.

Manufacturers: Subject to compliance with requirements, available manufacturers offering products that
may be incorporated into the Work include, but are not limited to, the following:

B.

Description: Modular sealing-element unit, designed for field assembly, for filling annular space between
piping and sleeve.
1.
Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe. Include type and
number required for pipe material and size of pipe.
2.
Pressure Plates: Carbon steel.
3.
Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating, of length required to
secure pressure plates to sealing elements.

2.22 GROUT
A.

Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry,
hydraulic-cement grout.

B.

Characteristics: Nonshrink; recommended for interior and exterior applications.

C.

Design Mix: 5000-psi, 28-day compressive strength.

D.

Packaging: Premixed and factory packaged.

2.23 ESCUTCHEONS
A.

One-Piece, Cast-Brass Type: With polished, chrome-plated finish and setscrew fastener.

B.

One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with chrome-plated finish and spring-clip
fasteners.

C.

One-Piece, Stamped-Steel Type: With chrome-plated finish and spring-clip fasteners.

D.

Split-Casting Brass Type: With polished, chrome-plated finish and with concealed hinge and setscrew.

E.

Split-Plate, Stamped-Steel Type: With chrome-plated finish, exposed-rivet hinge, and spring-clip
fasteners.

PART 3 EXECUTION
3.1

EXAMINATION
A.

3.2

3.3

Verify that excavations are to required grade, dry, and not over-excavated.

PREPARATION
A.

Ream pipe and tube ends. Remove burrs.

B.

Remove scale and dirt, on inside and outside, before assembly.

C.

Prepare piping connections to equipment with flanges or unions.

INSTALLATION
A.

Install in accordance with manufacturer's instructions.

B.

Provide non-conducting dielectric connections wherever jointing dissimilar metals.

C.

Route piping in orderly manner and maintain gradient. Route parallel and perpendicular to walls.

D.

Install piping to maintain headroom, conserve space, and not interfere with use of space.

E.

Group piping whenever practical at common elevations.
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F.

Install piping to allow for expansion and contraction without stressing pipe, joints, or connected
equipment.

G.

Provide clearance in hangers and from structure and other equipment for installation of insulation and
access to valves and fittings. Refer to Section 220719.

H.

Provide access where valves and fittings are not exposed.

I.

Install vent piping penetrating roofed areas to maintain integrity of roof assembly.

J.

Where pipe support members are welded to structural building framing, scrape, brush clean, and apply
one coat of zinc rich primer to welding.

K.

Provide support for utility meters in accordance with requirements of utility companies.

L.

TRENCHING
1.
Notify Architect of unexpected subsurface conditions and discontinue affected Work in area until
notified to resume work.
2.
Slope banks of excavations deeper than 4 feet to angle of repose or less until shored.
3.
Do not interfere with 45 degree bearing splay of foundations.
4.
Cut trenches wide enough to allow inspection of installed utilities.
5.
Hand trim excavations. Remove loose matter.
6.
Remove large stones and other hard matter that could damage piping or impede consistent
backfilling or compaction.
7.
Remove excavated material that is unsuitable for re-use from site.
8.
Remove excess excavated material from site.

M. BACKFILLING
1.
Fill up to subgrade elevations unless otherwise indicated.
2.
Employ a placement method that does not disturb or damage other work.
3.
Systematically fill to allow maximum time for natural settlement. Do not fill over porous, wet,
frozen or spongy subgrade surfaces.
4.
Maintain optimum moisture content of fill materials to attain required compaction density.
5.
Sand Fill: Place and compact materials in equal continuous layers not exceeding 6 inches
compacted depth.
N.

Install valves with stems upright or horizontal, not inverted.

O.

Install water piping to ASME B31.9.

P.

Copper Pipe and Tube: Make soldered joints in accordance with ASTM B828, using specified solder,
and flux meeting ASTM B813; in potable water systems use flux also complying with NSF 61 and NSF
372.

Q.

PVC Pipe: Make solvent-welded joints in accordance with ASTM D2855.

R.

Do not use PVC piping in return air plenums.

S.

PP Piping: Install fittings and joints using socket-fusion, elecrofusion, or butt-fusion as applicable for the
fitting type. All fusion-well joints shall be made in accordance with the pipe and fitting manufacturer's
specifications and product standards.

T.

SLEEVE INSTALLATION
1.
Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.
2.
For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to provide
1-inch annular clear space between piping and concrete slabs and walls.
a. Sleeves are not required for core-drilled holes.
3.
Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls are
constructed.
a. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP sleeves.
b. Cut sleeves to length for mounting flush with both surfaces.
1) Exception: Extend sleeves installed in floors of mechanical equipment areas or other wet
areas 2 inches above finished floor level.
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4.

5.

c. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal system.
Install sleeves for pipes passing through interior partitions.
a. Cut sleeves to length for mounting flush with both surfaces.
b. Install sleeves that are large enough to provide 1/4-inchannular clear space between sleeve and
pipe or pipe insulation.
c. Seal annular space between sleeve and piping or piping insulation; use joint sealants
appropriate for size, depth, and location of joint. Comply with requirements for sealants
specified in other sections.
Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at
pipe penetrations. Seal pipe penetrations with firestop materials. Comply with requirements for
firestopping specified in other sections.

U.

SLEEVE-SEAL-SYSTEM INSTALLATION
1.
Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service piping
entries into building.
2.
Select type, size, and number of sealing elements required for piping material and size and for
sleeve ID or hole size. Position piping in center of sleeve. Center piping in penetration, assemble
sleeve-seal system components, and install in annular space between piping and sleeve. Tighten
bolts against pressure plates that cause sealing elements to expand and make a watertight seal.

V.

ESCUTCHEONS
1.
Install escutcheons for piping penetrations of walls, ceilings, and finished floors.
2.
Install escutcheons with ID to closely fit around pipe, tube, and insulation of insulated piping and
with OD that completely covers opening.
a. Escutcheons Schedule:
1) Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type.
2) Insulated Piping: One-piece, stamped-steel type or split-plate, stamped-steel type with
exposed-rivet hinge.
3) Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, cast-brass or
split-casting brass type with polished, chrome-plated finish.
4) Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece, cast-brass or
split-casting brass type with polished, chrome-plated finish.
5) Bare Piping in Unfinished Service Spaces: One-piece, stamped-steel type or split-plate,
stamped-steel type with exposed-rivet hinge.
6) Bare Piping in Equipment Rooms: One-piece, stamped-steel type or split-plate,
stamped-steel type with exposed-rivet hinge.

W. Sleeve pipes passing through partitions, walls, and floors.
X.

Inserts:
1.
Provide inserts for placement in concrete formwork.
2.
Provide inserts for suspending hangers from reinforced concrete slabs and sides of reinforced
concrete beams.
3.
Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4 inches.
4.
Where concrete slabs form finished ceiling, locate inserts flush with slab surface.

Y.

Pipe Hangers and Supports:
1.
Install in accordance with ASME B31.9.
2.
Support horizontal piping as scheduled.
3.
Install hangers to provide minimum 1/2 inch space between finished covering and adjacent work.
4.
Place hangers within 12 inches of each horizontal elbow.
5.
Use hangers with 1-1/2 inch minimum vertical adjustment. Design hangers for pipe movement
without disengagement of supported pipe.
6.
Where several pipes can be installed in parallel and at same elevation, provide multiple or trapeze
hangers.
7.
Provide copper plated hangers and supports for copper piping.
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8.
9.
3.4

3.5

APPLICATION
A.

Install unions downstream of valves and at equipment or apparatus connections.

B.

Install brass male adapters each side of valves in copper piped system. Solder adapters to pipe.

C.

Install gate or ball valves for shut-off and to isolate equipment, part of systems, or vertical risers.

D.

Provide spring loaded check valves on discharge of water pumps.

E.

Provide flow controls in water recirculating systems where indicated.

TOLERANCES
A.

3.6

3.7

3.8

Provide hangers adjacent to motor driven equipment with vibration isolation; refer to Section
220548.
Support cast iron drainage piping at every joint.

Drainage Piping: Establish invert elevations within 1/2 inch vertically of location indicated and slope to
drain at minimum of 1/8 inch per foot slope.

DISINFECTION OF DOMESTIC WATER PIPING SYSTEM
A.

Prior to starting work, verify system is complete, flushed and clean.

B.

Ensure Ph of water to be treated is between 7.4 and 7.6 by adding alkali (caustic soda or soda ash) or acid
(hydrochloric).

C.

Inject disinfectant, free chlorine in liquid, powder, tablet or gas form, throughout system to obtain 50 to
80 mg/L residual.

D.

Bleed water from outlets to ensure distribution and test for disinfectant residual at minimum 15 percent of
outlets.

E.

Maintain disinfectant in system for 24 hours.

F.

If final disinfectant residual tests less than 25 mg/L, repeat treatment.

G.

Flush disinfectant from system until residual equal to that of incoming water or 1.0 mg/L.

H.

Take samples no sooner than 24 hours after flushing, from 10 percent of outlets and from water entry, and
analyze in accordance with AWWA C651.

SERVICE CONNECTIONS
A.

Provide new sanitary sewer services. Before commencing work check invert elevations required for
sewer connections, confirm inverts and ensure that these can be properly connected with slope for
drainage and cover to avoid freezing.

B.

Provide new water service complete with approved , pressure reducing valve.

SCHEDULES
A.

Pipe Hanger Spacing:
1.
Metal Piping:
a. Pipe size: 1/2 inches to 1-1/4 inches:
1) Maximum hanger spacing: 6.5 ft.
2) Hanger rod diameter: 3/8 inches.
b. Pipe size: 1-1/2 inches to 2 inches:
1) Maximum hanger spacing: 10 ft.
2) Hanger rod diameter: 3/8 inch.
c. Pipe size: 2-1/2 inches to 3 inches:
1) Maximum hanger spacing: 10 ft.
2) Hanger rod diameter: 1/2 inch.
d. Pipe size: 4 inches to 6 inches:
1) Maximum hanger spacing: 10 ft.
2) Hanger rod diameter: 5/8 inch.
2.
Plastic Piping:
a. All Sizes:
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1)
2)
B.

Maximum hanger spacing: 6 ft.
Hanger rod diameter: 3/8 inch.

Pipe Materials:
1.
Domestic Water:
a. Basis of design is copper. See drawings for sizing of alternate materials.
b. Any materials listed for use in Part 2.
c. Stubouts to fixtures shall be copper.
2.
Sanitary Drain and Vent: Any material listed for use in Part 2.
a. PVC shall not be used in return air plenums.
3.
Storm Drain: Any materials listed for use in Part 2.
END OF SECTION 221005
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SECTION 221006
PLUMBING PIPING SPECIALTIES
PART 1 GENERAL
1.1

1.2

1.3

SECTION INCLUDES
A.

Cleanouts.

B.

Water hammer arrestors.

C.

Mixing valves.

D.

Interceptors.

E.

Thermostatic mixing valves.

REFERENCE STANDARDS
A.

ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.

B.

ASSE 1012 - Backflow Preventer with Intermediate Atmospheric Vent; 2009.

C.

PDI-WH 201 - Water Hammer Arresters; 2010.

SUBMITTALS
A.

Product Data: Provide component sizes, rough-in requirements, service sizes, and finishes.

B.

Certificates: Certify that grease interceptors meet or exceed specified requirements.

PART 2 PRODUCTS
2.1

2.2

CLEANOUTS
A.

Manufacturers:
1.
Jay R. Smith Manufacturing Company: www.jayrsmith.com/#sle.
2.
Josam Company: www.josam.com/#sle.
3.
Zurn Industries, Inc: www.zurn.com/#sle.
4.
Sioux Chief Manufacturing.

B.

Cleanouts at Exterior Surfaced Areas:
1.
Round cast nickel bronze access frame and non-skid cover.

C.

Cleanouts at Exterior Unsurfaced Areas:
1.
Line type with lacquered cast iron body and round epoxy coated gasketed cover.

D.

Cleanouts at Interior Finished Floor Areas (FFCO):
1.
Lacquered cast iron body with anchor flange, threaded top assembly, and round gasketed scored
cover in service areas and round gasketed depressed cover to accept floor finish in finished floor
areas.

E.

Cleanouts at Interior Finished Wall Areas (FWCO):
1.
Line type with lacquered cast iron body and round epoxy coated gasketed cover, and round stainless
steel access cover secured with machine screw.

F.

Cleanouts at Interior Unfinished Accessible Areas: Caulked or threaded type.

BACKFLOW PREVENTERS
A.

Manufacturers:
1.
Conbraco Industries: www.conbraco.com/#sle.
2.
Watts Regulator Company: www.wattsregulator.com/#sle.
3.
Zurn Industries, Inc: www.zurn.com.

B.

Reduced Pressure Backflow Preventers:
1.
ASSE 1013; bronze body with bronze internal parts and stainless steel springs; two independently
operating, spring loaded check valves; diaphragm type differential pressure relief valve located
between check valves; third check valve that opens under back pressure in case of diaphragm
failure; non-threaded vent outlet; assembled with two gate valves, strainer, and four test cocks.
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2.3

2.4

2.5

DOUBLE CHECK VALVE ASSEMBLIES
A.

Manufacturers:
1.
Conbraco Industries: www.conbraco.com/#sle.
2.
Watts Regulator Company: www.wattsregulator.com/#sle.
3.
Zurn Industries, Inc: www.zurn.com/#sle.

B.

Double Check Valve Assemblies:
1.
ASSE 1012; Bronze body with corrosion resistant internal parts and stainless steel springs; two
independently operating check valves with intermediate atmospheric vent.

WATER HAMMER ARRESTORS
A.

Manufacturers:
1.
Sioux Chief Manufacturing

B.

Water Hammer Arrestors:
1.
Stainless steel or Copper construction, piston type sized in accordance with PDI-WH 201,
precharged suitable for operation in temperature range 34 to 250 degrees F and maximum 150 psi
working pressure.

MIXING VALVES
A.

Thermostatic Mixing Valves:
1.
Accessories:
a. Check valve on inlets.
b. Volume control shut-off valve on outlet.
c. Stem thermometer on outlet.
d. Strainer stop checks on inlets.

PART 3 EXECUTION
3.1

INSTALLATION
A.

Install in accordance with manufacturer's instructions.

B.

Extend cleanouts to finished floor or wall surface. Lubricate threaded cleanout plugs with mixture of
graphite and linseed oil. Ensure clearance at cleanout for rodding of drainage system.

C.

Encase exterior cleanouts in concrete flush with grade.

D.

Install floor cleanouts at elevation to accommodate finished floor.

E.

Install approved portable water protection devices on plumbing lines where contamination of domestic
water may occur.

F.

Pipe relief from backflow preventer to nearest drain.

G.

Install water hammer arrestors on cold water supply piping to flush valve or solenoid operated fixtures. .

H.

Install cleanouts at locations required by the International Plumbing Code (IPC), whether or not
specifically indicated on the drawings. Such locations include, but are not limited to the following:
1.
Base of waste or soil stacks.
2.
Junction of building drain and building sewer (utilize 2-way cleanout at this location).
END OF SECTION 221006
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SECTION 223000
PLUMBING EQUIPMENT
PART 1 GENERAL
1.1

1.2

1.3

1.4

1.5

SECTION INCLUDES
A.

Diaphragm-type compression tanks.

B.

Pressure booster systems.

C.

Submersible sump pumps.

D.

Water heaters.

REFERENCE STANDARDS
A.

ASME BPVC-VIII-1 - Boiler and Pressure Vessel Code, Section VIII, Division 1 - Rules for
Construction of Pressure Vessels; The American Society of Mechanical Engineers; 2013.

B.

ICC (IPC) - International Plumbing Code; 2012.

C.

UL 174 - Standard for Household Electric Storage Tank Water Heaters; Underwriters Laboratories Inc.;
Current Edition, Including All Revisions.

D.

UL 778 - Standard for Motor-Operated Water Pumps; Current Edition, Including All Revisions.

E.

UL 1453 - Standard for Electric Booster and Commercial Storage Tank Water Heaters; Underwriters
Laboratories Inc.; Current Edition, Including All Revisions.

SUBMITTALS
A.

Product Data:
1.
Provide dimension drawings of water heaters indicating components and connections to other
equipment and piping.
2.
Indicate pump type, capacity, power requirements.
3.
Provide certified pump curves showing pump performance characteristics with pump and system
operating point plotted. Include NPSH curve when applicable.
4.
Provide electrical characteristics and connection requirements.

B.

Shop Drawings:
1.
Indicate dimensions of tanks, tank lining methods, anchors, attachments, lifting points, tappings,
and drains.

C.

Project Record Documents: Record actual locations of components.

D.

Operation and Maintenance Data: Include operation, maintenance, and inspection data, replacement part
numbers and availability, and service depot location and telephone number.

E.

Warranty: Submit manufacturer warranty and ensure forms have been completed in Owner's name and
registered with manufacturer.

QUALITY ASSURANCE
A.

Manufacturer Qualifications: Company specializing in manufacturing the type of products specified in
this section, with minimum three years of documented experience.

B.

Identification: Provide pumps with manufacturer's name, model number, and rating/capacity identified by
permanently attached label.

C.

Performance: Ensure pumps operate at specified system fluid temperatures without vapor binding and
cavitation, are non-overloading in parallel or individual operation, operate within 25 percent of midpoint
of published maximum efficiency curve.

CERTIFICATIONS
A.

Water Heaters: NSF approved.

B.

Electric Water Heaters: UL listed and labeled to UL 174 or UL 1453.
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C.
1.6

DELIVERY, STORAGE, AND HANDLING
A.

1.7

Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories Inc., as
suitable for the purpose specified and indicated.
Provide temporary inlet and outlet caps. Maintain caps in place until installation.

WARRANTY
A.

Provide five year manufacturer warranty for domestic water heaters.

PART 2 PRODUCTS
2.1

2.2

2.3

ELECTRIC WATER HEATERS
A.

Type: Automatic, electric, vertical storage.

B.

Electrical Characteristics:
1.
208 volts, single phase.

C.

Tank: Glass lined welded steel, thermally insulated with one inch thick glass fiber; encased in
corrosion-resistant steel jacket; baked-on enamel finish.

D.

Controls: Automatic water thermostat with externally adjustable temperature range from 120 to 170
degrees F, flanged or screw-in nichrome elements, enclosed controls and electrical junction box .

E.

Accessories: Provide:
1.
Water Connections: Brass.
2.
Dip tube: Brass.
3.
Drain Valve.
4.
Anode: Magnesium

DIAPHRAGM-TYPE COMPRESSION TANKS
A.

Manufacturers:
1.
Amtrol Inc: www.amtrol.com/#sle.
2.
ITT Bell & Gossett: www.bellgossett.com.
3.
Taco, Inc: www.taco-hvac.com.

B.

Construction: Welded steel, tested and stamped in accordance with ASME BPVC-VIII-1; supplied with
National Board Form U-1, rated for working pressure of 125 psig, with flexible EPDM diaphragm sealed
into tank, and steel legs or saddles.

C.

Accessories: Pressure gage and air-charging fitting, tank drain; precharge to 12 psig.

PRESSURE BOOSTER SYSTEMS
A.

System: Packaged with two pumps, factory assembled, tested, and adjusted; shipped to site as integral
unit; consisting of pumps, variable frequency drives, valves, and piping, with control panel assembled on
fabricated steel base with structural steel framework.

B.

Controls and Instruments: Locate in NEMA 250 Type 1 general purpose enclosure with main disconnect
interlocked with door, fused circuit for each motor, variable frequency drives, control circuit transformer
with fuse protection, selector switch for each pump, low limit pressure switch, low pressure alarm light,
running lights, current sensing devices, minimum run timers, manual alternation, and suction and
discharge pressure gages.

C.

Lead Pump: Operate continuously with lag pump operating on system demand. Should lead pump fail to
operate, next pump in sequence shall start automatically.

D.

Time Delay Relay: Prevent lag pump short cycling on fluctuating demands.

E.

Thermal Bleed Circuit with Solenoid Valve: Prevent overheating during low demand.

F.

Low Pressure Control: Stop pump operation if incoming water pressure drops to atmospheric.

G.

Pump Switch: Permit manual or automatic operation.
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2.4

H.

Valving: Each pump outlet combination pressure reducing and check valve to maintain constant system
pressure. Provide gate or butterfly valves on suction and discharge of each pump. Provide check valve
on each pump discharge.

I.

Performance: On drawings

SUBMERSIBLE SUMP PUMPS
A.

Type: Completely submersible, vertical, centrifugal.

B.

Casing: Cast iron pump body and oil filled motor chamber.

C.

Impeller: Cast iron; open non-clog, stainless steel shaft.

D.

Bearings: Ball bearings.

E.

Sump: Fiberglass basin with steel cover plate, dimensions as indicated on drawings.

F.

Accessories: Oil resistant 6 foot cord and plug with three-prong connector for connection to electric
wiring system including grounding connector.

G.

Controls: Motor control panel containing across-the-line electric motor starters with ambient
compensated quick trip overloads in each phase with manual trip button and reset button, circuit breaker,
control transformer, electro mechanical alternator, hand-off-automatic selector switches, pilot lights, high
water alarm pilot light, reset button and alarm horn. Provide mercury switch liquid level controls, steel
shell switch encased in polyurethane foam with cast iron weight for pump on (each pump), pump off
(common), and alarm. Provide oil sensing shutoff switch.

PART 3 EXECUTION
3.1

INSTALLATION
A.

Install plumbing equipment in accordance with manufacturer's instructions, as required by code, and
complying with conditions of certification, if any.

B.

Coordinate with plumbing piping and related electrical work to achieve operating system.

C.

Pumps:
1.
Provide line sized isolating valve and strainer on suction and line sized soft seated check valve and
balancing valve on discharge.
2.
Decrease from line size with long radius reducing elbows or reducers. Support piping adjacent to
pump such that no weight is carried on pump casings. Provide supports under elbows on pump
suction and discharge line sizes 4 inches and over.
3.
Ensure pumps operate at specified system fluid temperatures without vapor binding and cavitation,
are non-overloading in parallel or individual operation, and operate within 25 percent of midpoint
of published maximum efficiency curve.

D.

For bidding purposes, assume a domestic water pressure booster pump is required and provide unit
pricing for the system. See drawings for additional information.
END OF SECTION 223000
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SECTION 224000
PLUMBING FIXTURES
PART 1 GENERAL
1.1

SECTION INCLUDES
A.

1.2

1.3

1.4

1.5

1.6

Fixtures

RELATED REQUIREMENTS
A.

Section 221005 - Plumbing Piping.

B.

Section 221006 - Plumbing Piping Specialties.

REFERENCE STANDARDS
A.

ASHRAE Std 18 - Methods of Testing for Rating Drinking-Water Coolers with Self-Contained
Mechanical Refrigeration; 2008.

B.

ASME A112.6.1M - Supports for Off-the-Floor Plumbing Fixtures for Public Use; 1997 (Reaffirmed
2002).

C.

ASME A112.18.1 - Plumbing Supply Fittings; 2012.

D.

ASME A112.19.2 - Ceramic Plumbing Fixtures; 2013.

E.

ASME A112.19.3 - Stainless Steel Plumbing Fixtures (Designed for Residential Use); 2008 (R2013).

F.

ASME A112.19.5 - Flush Valves and Spuds for Water Closets, Urinals, and Tanks; 2011.

SUBMITTALS
A.

See Division 1 Section - Administrative Requirements, for submittal procedures.

B.

Product Data: Provide catalog illustrations of fixtures, sizes, rough-in dimensions, utility sizes, trim, and
finishes.

C.

Manufacturer's Instructions: Indicate installation methods and procedures.

D.

Maintenance Data: Include fixture trim exploded view and replacement parts lists.

E.

Warranty: Submit manufacturer warranty and ensure forms have been completed in Owner's name and
registered with manufacturer.

F.

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1.
Extra Faucet Washers: Two sets of each type and size.

DELIVERY, STORAGE, AND HANDLING
A.

Accept fixtures on site in factory packaging. Inspect for damage.

B.

Protect installed fixtures from damage by securing areas and by leaving factory packaging in place to
protect fixtures and prevent use.

WARRANTY
A.

Provide five year manufacturer warranty for electric water cooler.

PART 2 PRODUCTS
2.1

FIXTURES
A.

Scheduled on drawings

B.

Substitutions permitted, provided products are functionally and materially equivalent to those scheduled.
Substitutions must be approvded by Engineer.

PART 3 EXECUTION
3.1

EXAMINATION
A.

Verify that walls and floor finishes are prepared and ready for installation of fixtures.

B.

Verify that electric power is available and of the correct characteristics.
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C.
3.2

PREPARATION
A.

3.3

3.4

A.

Install each fixture with trap, easily removable for servicing and cleaning.

B.

Provide chrome plated rigid or flexible supplies to fixtures with loose key stops, reducers, and
escutcheons.

C.

Install components level and plumb.

D.

Install and secure fixtures in place with wall supports and bolts.

E.

Seal fixtures to wall and floor surfaces with sealant, color to match fixture.

INTERFACE WITH WORK OF OTHER SECTIONS

3.8

Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, or overflow.

CLEANING
A.

3.7

Review millwork shop drawings. Confirm location and size of fixtures and openings before rough-in and
installation.

ADJUSTING
A.

3.6

Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture rough-in
schedule for particular fixtures.

INSTALLATION

A.
3.5

Confirm that millwork is constructed with adequate provision for the installation of counter top lavatories
and sinks.

Clean plumbing fixtures and equipment.

PROTECTION
A.

Protect installed products from damage due to subsequent construction operations.

B.

Do not permit use of fixtures by construction personnel.

C.

Repair or replace damaged products before Date of Substantial Completion.

SCHEDULES
A.

On Drawings
END OF SECTION 224000
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SECTION 230001
MECHANICAL DEMOLITION
PART 1 GENERAL
1.1

SECTION INCLUDES
A.

Mechanical demolition.

PART 2 PRODUCTS (NOT APPLICABLE)
PART 3 EXECUTION
3.1

3.2

EXAMINATION
A.

Prior to submitting bid, visit site and become familiar with scope of demolition work required to
accommodate new work.

B.

Refer to Drawings for additional clarification of scope of demolition and new work.

C.

Verify that abandoned equipment and associated mechanical installation serve only abandoned facilities.

D.

Should the contractor encounter any existing conditions related to the project area that prevent the work
from being performed as indicated or described, contact the Architect immediately.

E.

Report discrepancies to Architect before disturbing existing installation.

F.

Beginning of demolition means installer accepts existing conditions.

PREPARATION
A.

3.3

Remove ductwork, piping, controls, and all other mechanical installation from entire building unless
indicated otherwise.

DEMOLITION OF EXISTING MECHANICAL WORK
A.

Remove existing installations in their entirety except where indicated otherwise.

B.

Remove abandoned equipment, controls, air devices, ductwork, piping, fixtures, and other mechanical
installation. Piping and ductwork to be removed to source of supply.

C.

Repair adjacent construction and finishes damaged during demolition and extension work.
END OF SECTION 230001
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SECTION 230593
TESTING, ADJUSTING, AND BALANCING FOR HVAC
PART 1 GENERAL
1.1

1.2

1.3

SECTION INCLUDES
A.

Testing, adjustment, and balancing of air systems.

B.

Measurement of final operating condition of HVAC systems.

REFERENCE STANDARDS
A.

AABC MN-1 - AABC National Standards for Total System Balance; Associated Air Balance Council;
2002.

B.

NEBB (TAB) - Procedural Standards for Testing Adjusting Balancing of Environmental Systems; 2005,
Seventh Edition.

SUBMITTALS
A.

See Division 1 Section - Administrative Requirements, for submittal procedures.

B.

Qualifications: Submit name of adjusting and balancing agency and TAB supervisor for approval within
30 days after award of Contract.

C.

Final Report: Indicate deficiencies in systems that would prevent proper testing, adjusting, and balancing
of systems and equipment to achieve specified performance.
1.
Submit to the Construction Manager within two weeks after completion of testing, adjusting, and
balancing.
2.
Revise TAB plan to reflect actual procedures and submit as part of final report.
3.
Provide reports in soft cover, letter size, 3-ring binder manuals, complete with index page and
indexing tabs, with cover identification at front and side. Include set of reduced drawings with air
outlets and equipment identified to correspond with data sheets, and indicating thermostat locations.
4.
Include actual instrument list, with manufacturer name, serial number, and date of calibration.
5.
Form of Test Reports: Where the TAB standard being followed recommends a report format use
that; otherwise, follow ASHRAE Std 111.
6.
Units of Measure: Report data in I-P (inch-pound) units only.
7.
Include the following on the title page of each report:
a. Name of Testing, Adjusting, and Balancing Agency.
b. Address of Testing, Adjusting, and Balancing Agency.
c. Telephone number of Testing, Adjusting, and Balancing Agency.
d. Project name.
e. Project location.
f.
Report date.

D.

Project Record Documents: Record actual locations of flow measuring stations and balancing valves and
rough setting.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.1

GENERAL REQUIREMENTS
A.

Perform total system balance in accordance with one of the following:
1.
AABC MN-1, AABC National Standards for Total System Balance.
2.
ASHRAE Std 111, Practices for Measurement, Testing, Adjusting and Balancing of Building
Heating, Ventilation, Air-Conditioning, and Refrigeration Systems.
3.
NEBB Procedural Standards for Testing Adjusting Balancing of Environmental Systems.

B.

Begin work after completion of systems to be tested, adjusted, or balanced and complete work prior to
Substantial Completion of the project.
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3.2

3.3

3.4

3.5

C.

Where HVAC systems and/or components interface with life safety systems, including fire and smoke
detection, alarm, and control, coordinate scheduling and testing and inspection procedures with the
authorities having jurisdiction.

D.

TAB Agency Qualifications:
1.
Company specializing in the testing, adjusting, and balancing of systems specified in this section.
2.
Having minimum of three years documented experience.
3.
Certified by one of the following:
a. AABC, Associated Air Balance Council: www.aabchq.com; upon completion submit AABC
National Performance Guaranty.
b. NEBB, National Environmental Balancing Bureau: www.nebb.org/#sle.

E.

TAB Supervisor Qualifications: Professional Engineer licensed in Oklahoma.

EXAMINATION
A.

Verify that systems are complete and operable before commencing work. Ensure the following
conditions:
1.
Systems are started and operating in a safe and normal condition.
2.
Temperature control systems are installed complete and operable.
3.
Proper thermal overload protection is in place for electrical equipment.
4.
Final filters are clean and in place. If required, install temporary media in addition to final filters.
5.
Duct systems are clean of debris.
6.
Fans are rotating correctly.
7.
Fire and volume dampers are in place and open.
8.
Air coil fins are cleaned and combed.
9.
Access doors are closed and duct end caps are in place.
10. Air outlets are installed and connected.
11. Duct system leakage is minimized.

B.

Submit field reports. Report defects and deficiencies that will or could prevent proper system balance.

C.

Beginning of work means acceptance of existing conditions.

PREPARATION
A.

Hold a pre-balancing meeting at least one week prior to starting TAB work.
1.
Require attendance by all installers whose work will be tested, adjusted, or balanced.

B.

Provide instruments required for testing, adjusting, and balancing operations. Make instruments available
to Architect to facilitate spot checks during testing.

C.

Provide additional balancing devices as required.

ADJUSTMENT TOLERANCES
A.

Air Handling Systems: Adjust to within plus or minus 10 percent of design for supply systems and plus
or minus 10 percent of design for return and exhaust systems.

B.

Air Outlets and Inlets: Adjust total to within plus 10 percent and minus 10 percent of design to space.
Adjust outlets and inlets in space to within plus or minus 10 percent of design.

RECORDING AND ADJUSTING
A.

Field Logs: Maintain written logs including:
1.
Running log of events and issues.
2.
Discrepancies, deficient or uncompleted work by others.
3.
Contract interpretation requests.
4.
Lists of completed tests.

B.

Ensure recorded data represents actual measured or observed conditions.

C.

Permanently mark settings of valves, dampers, and other adjustment devices allowing settings to be
restored. Set and lock memory stops.
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3.6

3.7

D.

After adjustment, take measurements to verify balance has not been disrupted or that such disruption has
been rectified.

E.

Leave systems in proper working order, replacing belt guards, closing access doors, closing doors to
electrical switch boxes, and restoring thermostats to specified settings.

AIR SYSTEM PROCEDURE
A.

Adjust air handling and distribution systems to provide required or design supply, return, and exhaust air
quantities .

B.

Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional area of duct.

C.

Measure air quantities at air inlets and outlets.

D.

Adjust distribution system to obtain uniform space temperatures free from objectionable drafts and noise.

E.

Use volume control devices to regulate air quantities only to extent that adjustments do not create
objectionable air motion or sound levels. Effect volume control by duct internal devices such as dampers
and splitters.

F.

Vary total system air quantities by adjustment of fan speeds. Provide drive changes required. Vary
branch air quantities by damper regulation.

G.

Provide system schematic with required and actual air quantities recorded at each outlet or inlet.

H.

Measure static air pressure conditions on air supply units, including filter and coil pressure drops, and
total pressure across the fan. Make allowances for 50 percent loading of filters.

I.

Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for design conditions.

J.

Measure temperature conditions across outside air, return air, and exhaust dampers to check leakage.

K.

Where modulating dampers are provided, take measurements and balance at extreme conditions.

SCOPE
A.

3.8

Test, adjust, and balance the following:
1.
Forced Air Furnaces
2.
Packaged Terminal Air Conditioning Units
3.
Packaged vertical heat pumps
4.
Air Handling Units
5.
Fans
6.
Air Inlets and Outlets
7.
Energy Recovery Ventilators

MINIMUM DATA TO BE REPORTED
A.

Electric Motors:
1.
Manufacturer
2.
Model/Frame
3.
HP/BHP
4.
Phase, voltage, amperage; nameplate, actual, no load
5.
RPM
6.
Service factor
7.
Starter size, rating, heater elements
8.
Sheave Make/Size/Bore

B.

V-Belt Drives:
1.
Identification/location
2.
Required driven RPM
3.
Driven sheave, diameter and RPM
4.
Belt, size and quantity
5.
Motor sheave diameter and RPM
6.
Center to center distance, maximum, minimum, and actual
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C.

Combustion Equipment:
1.
Boiler manufacturer
2.
Model number
3.
Serial number

D.

Air Cooled Condensers:
1.
Location
2.
Manufacturer
3.
Model number

E.

Electric Duct Heaters:
1.
Manufacturer
2.
Identification/number
3.
Location
4.
Design kW
5.
Number of stages
6.
Phase, voltage, amperage
7.
Test voltage (each phase)
8.
Test amperage (each phase)
9.
Air flow, specified and actual
10. Temperature rise, specified and actual

F.

Air Moving Equipment:
1.
Location
2.
Manufacturer
3.
Model number
4.
Air flow, specified and actual
5.
Total static pressure (total external), specified and actual

G.

Exhaust Fans:
1.
Location
2.
Manufacturer
3.
Model number
4.
Air flow, specified and actual
5.
Total static pressure (total external), specified and actual

H.

Air Distribution Tests:
1.
Room number/location
2.
Terminal type
3.
Design air flow
4.
Test (final) air flow
5.
Percent of design air flow
END OF SECTION 230593
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SECTION 230713
DUCT INSULATION
PART 1 GENERAL
1.1

1.2

1.3

1.4

1.5

1.6

SECTION INCLUDES
A.

Duct insulation.

B.

Duct Liner.

REFERENCE STANDARDS
A.

ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by Means of the
Heat Flow Meter Apparatus; 2010.

B.

ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular Thermal
Insulation in Sheet and Tubular Form; 2014.

C.

ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for Commercial and
Industrial Applications; 2013.

D.

ASTM C916 - Standard Specification for Adhesives for Duct Thermal Insulation; 2014.

E.

ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 2015a.

F.

ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2014.

G.

NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials; National
Fire Protection Association; 2006.

H.

SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2005.

I.

UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current Edition,
Including All Revisions.

SUBMITTALS
A.

See Division 1 Section - Administrative Requirements, for submittal procedures.

B.

Product Data: Provide product description, thermal characteristics, list of materials and thickness for
each service, and locations.

C.

Manufacturer's Instructions: Indicate installation procedures necessary to ensure acceptable
workmanship and that installation standards will be achieved.

QUALITY ASSURANCE
A.

Manufacturer Qualifications: Company specializing in manufacturing products of the type specified in
this section with not less than three years of documented experience.

B.

Applicator Qualifications: Company specializing in performing the type of work specified in this section,
with minimum three years of experienceand approved by manufacturer.

DELIVERY, STORAGE, AND HANDLING
A.

Accept materials on site in original factory packaging, labelled with manufacturer's identification,
including product density and thickness.

B.

Protect insulation from weather and construction traffic, dirt, water, chemical, and mechanical damage,
by storing in original wrapping.

FIELD CONDITIONS
A.

Maintain ambient temperatures and conditions required by manufacturers of adhesives, mastics, and
insulation cements.

B.

Maintain temperature during and after installation for minimum period of 24 hours.
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PART 2 PRODUCTS
2.1

REQUIREMENTS FOR ALL PRODUCTS OF THIS SECTION
A.

2.2

2.3

Surface Burning Characteristics: Flame spread/Smoke developed index of 25/50, maximum, when tested
in accordance with ASTM E84, NFPA 255, or UL 723.

GLASS FIBER, FLEXIBLE
A.

Manufacturer:
1.
Knauf Insulation: www.knaufusa.com.
2.
Johns Manville Corporation: www.jm.com/#sle.
3.
Owens Corning Corp: www.owenscorning.com/#sle.
4.
CertainTeed Corporation; : www.certainteed.com/#sle.

B.

Insulation: ASTM C553; flexible, noncombustible blanket.
1.
'K' value: 0.25 at 75 degrees F, when tested in accordance with ASTM C518.
2.
Maximum Water Vapor Sorption: 5.0 percent by weight.

C.

Vapor Barrier Jacket:
1.
Kraft paper with glass fiber yarn and bonded to aluminized film.
2.
Moisture Vapor Permeability: 0.02 perm inch, when tested in accordance with ASTM E96/E96M.
3.
Secure with pressure sensitive tape.

D.

Vapor Barrier Tape:
1.
Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with pressure sensitive
rubber based adhesive.

DUCT LINER
A.

Elastomeric Foam Insulation: Preformed flexible elastomeric cellular rubber insulation complying with
ASTM C534/C534M Grade 1, in sheet form.
1.
Minimum Service Temperature: Minus 40 degrees F.
2.
Maximum Service Temperature: 180 degrees F.
3.
Connection: Waterproof vapor barrier adhesive.

B.

Elastomeric Foam Adhesive: Air dried, contact adhesive, compatible with insulation. Comply with
ASTM C916.

C.

Liner Fasteners: Galvanized steel, self-adhesive pad, impact applied, or welded with integral or press-on
head.

PART 3 EXECUTION
3.1

3.2

EXAMINATION
A.

Verify that ducts have been tested before applying insulation materials.

B.

Verify that surfaces are clean, foreign material removed, and dry.

INSTALLATION
A.

Install in accordance with manufacturer's instructions.

B.

Insulated ducts:
1.
Provide insulation with vapor barrier jackets.
2.
Finish with tape and vapor barrier jacket.
3.
Continue insulation through walls, sleeves, hangers, and other duct penetrations.
4.
Insulate entire system including fittings, joints, flanges, fire dampers, flexible connections, and
expansion joints.

C.

External Duct Insulation Application:
1.
Secure insulation with vapor barrier with wires and seal jacket joints with vapor barrier adhesive or
tape to match jacket.
2.
Secure insulation without vapor barrier with staples, tape, or wires.
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3.
4.
5.
D.

3.3

Install without sag on underside of duct. Use adhesive or mechanical fasteners where necessary to
prevent sagging. Lift duct off trapeze hangers and insert spacers.
Seal vapor barrier penetrations by mechanical fasteners with vapor barrier adhesive.
Stop and point insulation around access doors and damper operators to allow operation without
disturbing wrapping.

Duct and Plenum Liner Application:
1.
Adhere insulation with adhesive for 90 percent coverage.
2.
Secure insulation with mechanical liner fasteners. Refer to SMACNA HVAC Duct Construction
Standards for spacing.
3.
Seal and smooth joints. Seal and coat transverse joints.
4.
Seal liner surface penetrations with adhesive.
5.
Duct dimensions indicated are net inside dimensions required for air flow. Increase duct size to
allow for insulation thickness.

SCHEDULES
A.

Ductwork located in attics: Flexible glass fiber duct insulation, 3" thick. Minimum installed R-value
shall be R-8.

B.

Outside Air Intake Ducts: Flexible glass fiber duct insulation, 1-1/2" thick.

C.

Supply ducts from space heating and cooling equipment: Flexible glass fiber duct insulation, 1-1/2"
thick.

D.

Transfer ducts between occupied spaces and mechanical rooms: Elasotmeric Duct Liner, 1/2" thick.

E.

Exhaust ducts within 15' of exterior penetration: Flexible glass fiber duct insulation, 1-1/2" thick.

F.

Supply and return ducts within 5`of air handling equipment: Elasotmeric Duct Liner, 1/2" thick.
END OF SECTION 230713
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SECTION 230719
HVAC PIPING INSULATION
PART 1 GENERAL
1.1

1.2

1.3

SECTION INCLUDES
A.

Piping insulation.

B.

Jackets and accessories.

REFERENCE STANDARDS
A.

ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular Thermal
Insulation in Sheet and Tubular Form; 2014.

B.

ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 2015a.

C.

ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2014.

D.

NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials; National
Fire Protection Association; 2006.

E.

UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current Edition,
Including All Revisions.

SUBMITTALS
A.

Product Data: Provide product description, thermal characteristics, list of materials and thickness for
each service, and locations.

PART 2 PRODUCTS
2.1

REQUIREMENTS FOR ALL PRODUCTS OF THIS SECTION
A.

2.2

2.3

Surface Burning Characteristics: Flame spread/Smoke developed index of 25/50, maximum, when tested
in accordance with ASTM E84, NFPA 255, or UL 723.

FLEXIBLE ELASTOMERIC CELLULAR INSULATION
A.

Manufacturer:
1.
Armacell LLC: www.armacell.us/#sle.

B.

Insulation: Preformed flexible elastomeric cellular rubber insulation complying with ASTM C534 Grade
1; use molded tubular material wherever possible.
1.
Minimum Service Temperature: -40 degrees F.
2.
Maximum Service Temperature: 220 degrees F.
3.
Connection: Waterproof vapor barrier adhesive.

C.

Elastomeric Foam Adhesive: Air dried, contact adhesive, compatible with insulation.

JACKETS
A.

PVC Plastic.
1.
Jacket: One piece molded type fitting covers and sheet material, off-white color.
a. Minimum Service Temperature: 0 degrees F.
b. Maximum Service Temperature: 150 degrees F.
c. Moisture Vapor Permeability: 0.002 perm inch, maximum, when tested in accordance with
ASTM E96/E96M.
d. Thickness: 10 mil.
e. Connections: Brush on welding adhesive.

PART 3 EXECUTION
3.1

EXAMINATION
A.

Verify that piping has been tested before applying insulation materials.

B.

Verify that surfaces are clean and dry, with foreign material removed.
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3.2

3.3

INSTALLATION
A.

Install in accordance with manufacturer's instructions.

B.

Exposed Piping: Locate insulation and cover seams in least visible locations.

C.

Inserts and Shields:
1.
Application: Piping 1-1/2 inches diameter or larger.
2.
Shields: Galvanized steel between pipe hangers or pipe hanger rolls and inserts.
3.
Insert location: Between support shield and piping and under the finish jacket.
4.
Insert Configuration: Minimum 6 inches long, of same thickness and contour as adjoining
insulation; may be factory fabricated.
5.
Insert Material: Hydrous calcium silicate insulation or other heavy density insulating material
suitable for the planned temperature range.

D.

Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations. Finish at supports,
protrusions, and interruptions. At fire separations, refer to "Firestopping" Section.

E.

Pipe Exposed in Mechanical Equipment Rooms or Finished Spaces (less than 10 feet above finished
floor): Finish with canvas jacket sized for finish painting.

F.

Exterior Applications:

Provide PVC jacket.

SCHEDULE
A.

Cooling Systems:
1.
Condensate Drains from Cooling Coils: 1/2" Flexible Elastomeric
2.
Refrigerant Suction: 1" Flexible Elastomeric
3.
Refrigerant Liquid/hot gas: Per system manufacturer's recommendations
END OF SECTION 230719
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SECTION 232100
GENERAL REQUIREMENTS FOR HVAC PIPING
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

SUMMARY
A.

Section Includes:
1.
Sleeves.
2.
Sleeve-seal systems.
3.
Grout.
4.
Escutcheons.

PART 2 - PRODUCTS
2.1

2.2

SLEEVES
A.

Cast-Iron Wall Pipes: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron pressure
pipe, with plain ends and integral waterstop unless otherwise indicated.

B.

Galvanized-Steel Wall Pipes: ASTM A 53/A 53M, Schedule 40, with plain ends and welded steel collar;
zinc coated.

C.

Galvanized-Steel-Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, with
plain ends.

D.

PVC-Pipe Sleeves: ASTM D 1785, Schedule 40.

E.

Galvanized-Steel-Sheet Sleeves: 0.0239-inchminimum thickness; round tube closed with welded
longitudinal joint.

F.

Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surface with nailing flange
for attaching to wooden forms.

G.

Molded-PVC Sleeves: With nailing flange for attaching to wooden forms.

SLEEVE-SEAL SYSTEMS
A.

2.3

2.4

Description: Modular sealing-element unit, designed for field assembly, for filling annular space between
piping and sleeve.
1.
Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe. Include type and
number required for pipe material and size of pipe.
2.
Pressure Plates: Stainless steel.
3.
Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating, of length required to
secure pressure plates to sealing elements.

GROUT
A.

Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry,
hydraulic-cement grout.

B.

Characteristics: Nonshrink; recommended for interior and exterior applications.

C.

Design Mix: 5000-psi, 28-day compressive strength.

D.

Packaging: Premixed and factory packaged.

ESCUTCHEONS
A.

One-Piece, Stamped-Steel Type: With chrome-plated finish and spring-clip fasteners.

B.

Split-Plate, Stamped-Steel Type: With chrome-plated finish, concealed or exposed-rivet hinge, and
spring-clip fasteners.
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PART 3 - EXECUTION
3.1

3.2

3.3

SLEEVE INSTALLATION
A.

Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.

B.

For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to provide
1-inch annular clear space between piping and concrete slabs and walls.
1.
Sleeves are not required for core-drilled holes.

C.

Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls are
constructed.
1.
Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP sleeves.
2.
Cut sleeves to length for mounting flush with both surfaces.
a. Exception: Extend sleeves installed in floors of mechanical equipment areas or other wet areas
2 inches above finished floor level.
3.
Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal system.

D.

Install sleeves for pipes passing through interior partitions.
1.
Cut sleeves to length for mounting flush with both surfaces.
2.
Install sleeves that are large enough to provide 1/4-inchannular clear space between sleeve and pipe
or pipe insulation.
3.
Seal annular space between sleeve and piping or piping insulation; use joint sealants appropriate for
size, depth, and location of joint. Comply with requirements for sealants specified in other sections.

E.

Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe
penetrations. Seal pipe penetrations with firestop materials. Comply with requirements for firestopping
specified in other sections.

SLEEVE-SEAL-SYSTEM INSTALLATION
A.

Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service piping
entries into building.

B.

Select type, size, and number of sealing elements required for piping material and size and for sleeve ID
or hole size. Position piping in center of sleeve. Center piping in penetration, assemble sleeve-seal system
components, and install in annular space between piping and sleeve. Tighten bolts against pressure plates
that cause sealing elements to expand and make a watertight seal.

ESCUTCHEON INSTALLATION
A.

Install escutcheons for piping penetrations of walls, ceilings, and finished floors.

B.

Install escutcheons with ID to closely fit around pipe, tube, and insulation of piping and with OD that
completely covers opening.
1.
Escutcheon Schedule:
a. Bare Piping in Unfinished Service Spaces: One-piece, stamped-steel type or split-plate,
stamped-steel type with exposed-rivet hinge.
b. Bare Piping in Equipment Rooms: One-piece, stamped-steel type or split-plate, stamped-steel
type with exposed-rivet hinge.
END OF SECTION 232100
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SECTION 232300
REFRIGERANT PIPING
PART 1 GENERAL
1.1

1.2

SECTION INCLUDES
A.

Piping.

B.

Refrigerant.

RELATED REQUIREMENTS
A.

1.3

1.4

1.5

Section 230719 - HVAC Piping Insulation.

REFERENCE STANDARDS
A.

ASHRAE Std 15 - Safety Standard for Refrigeration Systems; 2013.

B.

ASHRAE Std 34 - Designation and Safety Classification of Refrigerants; 2013.

C.

ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2013.

D.

ASME B31.5 - Refrigeration Piping and Heat Transfer Components; 2013.

E.

ASTM B280 - Standard Specification for Seamless Copper Tube for Air Conditioning and Refrigeration
Field Service; 2013.

F.

AWS A5.8M/A5.8 - Specification for Filler Metals for Brazing and Braze Welding; 2011-AMD 1.

SYSTEM DESCRIPTION
A.

Where more than one piping system material is specified ensure system components are compatible and
joined to ensure the integrity of the system is not jeopardized. Provide necessary joining fittings. Ensure
flanges, union, and couplings for servicing are consistently provided.

B.

Provide pipe hangers and supports in accordance with ASME B31.5 unless indicated otherwise.

DELIVERY, STORAGE, AND HANDLING
A.

Deliver and store piping and specialties in shipping containers with labeling in place.

B.

Protect piping and specialties from entry of contaminating material by leaving end caps and plugs in place
until installation.

C.

Dehydrate and charge components such as piping and receivers, seal prior to shipment, until connected
into system.

PART 2 PRODUCTS
2.1

PIPING
A.

Copper Tube: ASTM B280, H58 hard drawn .
1.
Fittings: ASME B16.22 wrought copper.
2.
Joints: Braze, AWS A5.8 BCuP silver/phosphorus/copper alloy.

B.

Pipe Supports and Anchors:
1.
Conform to ASME B31.5.
2.
Hangers for Pipe Sizes 1/2 to 1-1/2 Inch: Malleable iron adjustable swivel, split ring.
3.
Hangers for Pipe Sizes 2 Inches and Over: Carbon steel, adjustable, clevis.
4.
Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.
5.
Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier or
steel support.
6.
Copper Pipe Support: Carbon steel ring, adjustable, copper plated.
7.
Hanger Rods: Mild steel threaded both ends, threaded one end, or continuous threaded.
8.
Inserts: Malleable iron case of galvanized steel shell and expander plug for threaded connection
with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; size inserts to suit
threaded hanger rods.
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2.2

REFRIGERANT
A.

Refrigerant: R-410a as defined in ASHRAE Std 34.

PART 3 EXECUTION
3.1

3.2

PREPARATION
A.

Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.

B.

Remove scale and dirt on inside and outside before assembly.

C.

Prepare piping connections to equipment with flanges or unions.

INSTALLATION
A.

Install refrigerant piping and accessories in accordance with split system manufacturer's
recommendations.

B.

Install refrigeration specialties in accordance with manufacturer's instructions.

C.

Route piping in orderly manner, with plumbing parallel to building structure, and maintain gradient.

D.

Install piping to conserve building space and avoid interference with use of space.

E.

Group piping whenever practical at common elevations and locations. Slope piping per manufacturer's
recommendations.

F.

Install piping to allow for expansion and contraction without stressing pipe, joints, or connected
equipment.

G.

Pipe Hangers and Supports:
1.
Install in accordance with ASME B31.5.
2.
Support horizontal piping as scheduled.
3.
Install hangers to provide minimum 1/2 inch space between finished covering and adjacent work.
4.
Place hangers within 12 inches of each horizontal elbow.
5.
Support vertical piping at every floor. Support riser piping independently of connected horizontal
piping.
6.
Where several pipes can be installed in parallel and at same elevation, provide multiple or trapeze
hangers.
7.
Provide copper plated hangers and supports for copper piping.

H.

Arrange piping to return oil to compressor. Provide traps and loops in piping, and provide double risers
as required. Slope horizontal piping 0.40 percent in direction of flow.

I.

Provide clearance for installation of insulation and access to valves and fittings.

J.

Provide access to concealed valves and fittings. Coordinate with General Contractor.

K.

Flood piping system with nitrogen when brazing.

L.

Where pipe support members are welded to structural building frame, brush clean, and apply one coat of
zinc rich primer to welding.

M. Follow ASHRAE Std 15 procedures for charging and purging of systems and for disposal of refrigerant.
N.
3.3

FIELD QUALITY CONTROL
A.

3.4

Fully charge completed system with refrigerant after testing.
Test refrigeration system in accordance with ASME B31.5, and in accordance with VRFZ system
manufacturer's recommendations.

SCHEDULES
A.

Hanger Spacing for Copper Tubing.
1.
1/2 inch, 5/8 inch, and 7/8 inch OD: Maximum span, 5 feet; minimum rod size, 1/4 inch.
2.
1-1/8 inch OD: Maximum span, 6 feet; minimum rod size, 1/4 inch.
3.
1-3/8 inch OD: Maximum span, 7 feet; minimum rod size, 3/8 inch.
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4.

1-5/8 inch OD: Maximum span, 8 feet; minimum rod size, 3/8 inch.
END OF SECTION 232300
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SECTION 233100
HVAC DUCTS AND CASINGS
PART 1 GENERAL
1.1

1.2

1.3

1.4

SECTION INCLUDES
A.

Metal ductwork.

B.

Duct cleaning.

RELATED REQUIREMENTS
A.

Section 230713 - Duct Insulation: External insulation and duct liner.

B.

Section 233300 - Air Duct Accessories.

C.

Section 230593 - Testing, Adjusting, and Balancing for HVAC.

REFERENCE STANDARDS
A.

ASHRAE (FUND) - ASHRAE Handbook - Fundamentals; 2013.

B.

ASTM A240/A240M - Standard Specification for Chromium and Chromium-Nickel Stainless Steel Plate,
Sheet, and Strip for Pressure Vessels and for General Applications; 2015b.

C.

ASTM A480/A480M - Standard Specification for General Requirements for Flat-Rolled Stainless and
Heat-Resisting Steel Plate, Sheet, and Strip; 2015.

D.

ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron
Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015.

E.

ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2014.

F.

ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate [Metric];
2014.

G.

ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 2015a.

H.

SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2005.

PERFORMANCE REQUIREMENTS
A.

1.5

1.6

No variation of duct configuration or sizes permitted except by written permission. Size round ducts
installed in place of rectangular ducts in accordance with ASHRAE table of equivalent rectangular and
round ducts.

SUBMITTALS
A.

See Division 1 Section - Administrative Requirements, for submittal procedures.

B.

Project Record Documents: Record actual locations of ducts and duct fittings. Record changes in fitting
location and type. Show additional fittings used.

FIELD CONDITIONS
A.

Do not install duct sealants when temperatures are less than those recommended by sealant
manufacturers.

B.

Maintain temperatures within acceptable range during and after installation of duct sealants.

PART 2 PRODUCTS
2.1

DUCT ASSEMBLIES

2.2

MATERIALS
A.

Galvanized Steel for Ducts: Hot-dipped galvanized steel sheet, ASTM A653/A653M FS Type B, with
G60/Z180 coating.

B.

Aluminum for Ducts: ASTM B209 (ASTM B209M); aluminum sheet, alloy 3003-H14. Aluminum
Connectors and Bar Stock: Alloy 6061-T651 or of equivalent strength.

C.

Stainless Steel for Ducts: ASTM A 240/A 240M, Type 304.

D.

Joint Sealers and Sealants: Non-hardening, water resistant, mildew and mold resistant.

LST #22019
October 2022

HVAC DUCTS AND CASINGS
233100 - 1

1.
2.

2.3

2.4

Type: Heavy mastic or liquid used alone or with tape, suitable for joint configuration and
compatible with substrates, and recommended by manufacturer for pressure class of ducts.
Surface Burning Characteristics: Flame spread of zero, smoke developed of zero, when tested in
accordance with ASTM E84.

E.

Insulated Flexible Ducts:
1.
Two ply vinyl film supported by helically wound spring steel wire; fiberglass insulation;
polyethylene vapor barrier film.
a. Pressure Rating: 10 inches WG positive and 1.0 inches WG negative.
b. Maximum Velocity: 4000 fpm.
c. Temperature Range: -10 degrees F to 160 degrees F.

F.

Joint Sealers and Sealants: Non-hardening, water resistant, mildew and mold resistant.

DUCTWORK FABRICATION
A.

Fabricate and support in accordance with SMACNA HVAC Duct Construction Standards and as
indicated.

B.

No variation of duct configuration or size permitted except by written permission.

C.

Provide duct material, gages, reinforcing, and sealing for operating pressures indicated.

D.

Construct T's, bends, and elbows with radius of not less than 1-1/2 times width of duct on centerline.
Where not possible and where rectangular elbows must be used, provide air foil turning vanes of
perforated metal with glass fiber insulation.

E.

Provide turning vanes of perforated metal with glass fiber insulation when acoustical lining is indicated.

F.

Provide air foil turning vanes when rectangular elbows must be used.

G.

Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible; maximum 30
degrees divergence upstream of equipment and 45 degrees convergence downstream.

H.

Fabricate continuously welded round and oval duct fittings in accordance with SMACNA HVAC Duct
Construction Standards.

I.

Provide standard 45 degree lateral wye takeoffs unless otherwise indicated where 90 degree conical tee
connections may be used.

J.

Where ducts are connected to exterior wall louvers and duct outlet is smaller than louver frame, provide
blank-out panels sealing louver area around duct. Use same material as duct, painted black on exterior
side; seal to louver frame and duct.

MANUFACTURED DUCTWORK AND FITTINGS
A.

Manufacture in accordance with SMACNA HVAC Duct Construction Standards - Metal and Flexible,
and as indicated. Provide duct material, gages,reinforcing, and sealing for operating pressures indicated.

B.

Transverse Duct Connection System: SMACNA "E" rated rigidly class connection, interlocking angle
and duct edge connection system with sealant, gasket, cleats, and corner clips.
1.
Manufacturers:

PART 3 EXECUTION
3.1

INSTALLATION
A.

Install, support, and seal ducts in accordance with SMACNA HVAC Duct Construction Standards.

B.

Install in accordance with manufacturer's instructions.

C.

During construction provide temporary closures of metal or taped polyethylene on open ductwork to
prevent construction dust from entering ductwork system.

D.

Duct sizes indicated are inside clear dimensions. For lined ducts, maintain sizes inside lining.

E.

Install and seal metal and flexible ducts in accordance with SMACNA HVAC Duct Construction
Standards - Metal and Flexible.
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3.2

F.

Provide openings in ductwork where required to accommodate thermometers and controllers. Provide
pilot tube openings where required for testing of systems, complete with metal can with spring device or
screw to ensure against air leakage. Where openings are provided in insulated ductwork, install
insulation material inside a metal ring.

G.

Locate ducts with sufficient space around equipment to allow normal operating and maintenance
activities.

H.

Use crimp joints with or without bead for joining round duct sizes 8 inch and smaller with crimp in
direction of air flow.

I.

Use double nuts and lock washers on threaded rod supports.

J.

Connect flexible ducts to metal ducts with draw bands plus sheet metal screws and adhesive. Use a
maximum of 5' of flexible duct, at final connection to diffusers only, free of kinks. Do not install above
inaccessible ceilings. Do not use flexible ductwork in exposed areas.

K.

During construction provide temporary closures of metal or taped polyethylene on open ductwork to
prevent construction dust from entering ductwork system.

L.

At exterior wall louvers, seal duct to louver frame and install blank-out panels.

CLEANING
A.

3.3

Clean duct system and force air at high velocity through duct to remove accumulated dust. To obtain
sufficient air, clean half the system at a time. Protect equipment that could be harmed by excessive dirt
with temporary filters, or bypass during cleaning.

SCHEDULES
A.

Ductwork Material:
1.
Low Pressure Supply (Heating Systems): Steel.
2.
Low Pressure Supply (System with Cooling Coils): Steel.
3.
Return and Relief: Steel.
4.
General Exhaust: Steel.
5.
Outside Air Intake: Steel.

B.

Ductwork Pressure Class:
1.
Supply (System with Cooling Coils): 1 inch.
2.
Return and Relief: 1 inch.
3.
General Exhaust: 1/2 inch.

C.

Round ductwork shall be double wall spiral where exposed. Concealed round ductwork may be spiral,
double or single wall, or fabricated.
END OF SECTION 233100
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SECTION 233300
AIR DUCT ACCESSORIES
PART 1 GENERAL
1.1

1.2

SECTION INCLUDES
A.

Air turning devices/extractors.

B.

Backdraft dampers.

C.

Combination fire and smoke dampers.

D.

Duct access doors.

E.

Duct test holes.

F.

Fire dampers.

G.

Flexible duct connections.

H.

Smoke dampers.

I.

Volume control dampers.

RELATED REQUIREMENTS
A.

1.3

1.4

1.5

Section 233100 - HVAC Ducts and Casings.

REFERENCE STANDARDS
A.

NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2015.

B.

NFPA 92 - Standard for Smoke Control Systems; 2015.

C.

NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking Operations;
2014.

D.

SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2005.

E.

UL 33 - Safety Heat Responsive Links for Fire-Protection Service; Current Edition, Including All
Revisions.

F.

UL 555 - Standard for Fire Dampers; Current Edition, Including All Revisions.

G.

UL 555S - Standard for Smoke Dampers; Current Edition, Including All Revisions.

SUBMITTALS
A.

See Division 1 Section - Administrative Requirements, for submittal procedures.

B.

Product Data: Provide for shop fabricated assemblies including volume control dampers. Include
electrical characteristics and connection requirements.

C.

Shop Drawings: Indicate for shop fabricated assemblies including volume control dampers.

D.

Manufacturer's Installation Instructions: Provide instructions for fire dampers.

E.

Project Record Drawings: Record actual locations of access doors and test holes.

DELIVERY, STORAGE, AND HANDLING
A.

Protect dampers from damage to operating linkages and blades.

PART 2 PRODUCTS
2.1

AIR TURNING DEVICES/EXTRACTORS
A.

2.2

Multi-blade device with blades aligned in short dimension; steel construction; with individually
adjustable blades, mounting straps.

BACKDRAFT DAMPERS
A.

Gravity Backdraft Dampers, Size 24 inches or Smaller, Furnished with Air Moving Equipment: Air
moving equipment manufacturer's standard construction.
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2.3

2.4

COMBINATION FIRE AND SMOKE DAMPERS
A.

Fabricate in accordance with NFPA 90A, UL 555, UL 555S, and as indicated.

B.

Provide factory sleeve and collar for each damper.

C.

Multiple Blade Dampers: Fabricate with 16 gage galvanized steel frame and blades, oil-impregnated
bronze or stainless steel sleeve bearings and plated steel axles, stainless steel jamb seals, 1/8 x 1/2 inch
plated steel concealed linkage, stainless steel closure spring, blade stops, and lock, and 1/2 inch actuator
shaft.

D.

Operators: UL listed and labelled spring return electric type suitable for 120 volts, single phase, 60 Hz.
Locate damper operator on exterior of duct and link to damper operating shaft.

DUCT ACCESS DOORS
A.

2.5

2.6

2.7

2.8

Fabrication: Rigid and close-fitting of galvanized steel with sealing gaskets and quick fastening locking
devices. For insulated ducts, install minimum 1 inch thick insulation with sheet metal cover.
1.
Less Than 12 inches Square: Secure with sash locks.
2.
Up to 18 inches Square: Provide two hinges and two sash locks.
3.
Up to 24 x 48 inches: Three hinges and two compression latches with outside and inside handles.
4.
Larger Sizes: Provide an additional hinge.

DUCT TEST HOLES
A.

Temporary Test Holes: Cut or drill in ducts as required. Cap with neat patches, neoprene plugs, threaded
plugs, or threaded or twist-on metal caps.

B.

Permanent Test Holes: Factory fabricated, air tight flanged fittings with screw cap. Provide extended
neck fittings to clear insulation.

FIRE DAMPERS
A.

Fabricate in accordance with NFPA 90A and UL 555, and as indicated.

B.

Ceiling Dampers: Galvanized steel, 22 gage frame and 16 gage flap, two layers 0.125 inch ceramic fiber
on top side and one layer on bottom side for round flaps, with locking clip.

C.

Horizontal Dampers: Galvanized steel, 22 gage frame, stainless steel closure spring, and lightweight,
heat retardant non-asbestos fabric blanket.

D.

Curtain Type Dampers: Galvanized steel with interlocking blades. Provide stainless steel closure springs
and latches for horizontal installations. Configure with blades out of air stream except for 1.0 inch
pressure class ducts up to 12 inches in height.

E.

Multiple Blade Dampers: 16 gage galvanized steel frame and blades, oil-impregnated bronze or stainless
steel sleeve bearings and plated steel axles, 1/8 x 1/2 inch plated steel concealed linkage, stainless steel
closure spring, blade stops, and lock.

F.

Fusible Links: UL 33, separate at 160 degrees F with adjustable link straps for combination
fire/balancing dampers.

FLEXIBLE DUCT CONNECTIONS
A.

Fabricate in accordance with SMACNA HVAC Duct Construction Standards and as indicated.

B.

Flexible Duct Connections: Fabric crimped into metal edging strip.
1.
Fabric: UL listed fire-retardant neoprene coated woven glass fiber fabric to NFPA 90A, minimum
density 30 oz per sq yd.
a. Net Fabric Width: Approximately 2 inches wide.
2.
Metal: 3 inches wide, 24 gage thick galvanized steel.

C.

Leaded Vinyl Sheet: Minimum 0.55 inch thick, 0.87 lbs per sq ft, 10 dB attenuation in 10 to 10,000 Hz
range.

SMOKE DAMPERS
A.

Fabricate in accordance with NFPA 90A and UL 555S, and as indicated.
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B.
2.9

Dampers: UL Class 1 multiple blade type fire damper, normally closed automatically operated by 120
VAC electric actuator.

VOLUME CONTROL DAMPERS
A.

Fabricate in accordance with SMACNA HVAC Duct Construction Standards and as indicated.

B.

Splitter Dampers:
1.
Material: Same gage as duct to 24 inches size in either direction, and two gages heavier for sizes
over 24 inches.
2.
Blade: Fabricate of single thickness sheet metal to streamline shape, secured with continuous hinge
or rod.
3.
Operator: Minimum 1/4 inch diameter rod in self aligning, universal joint action, flanged bushing
with set screw .

C.

Single Blade Dampers: Fabricate for duct sizes up to 6 x 30 inch.

D.

Multi-Blade Damper: Fabricate of opposed blade pattern with maximum blade sizes 8 x 72 inch.
Assemble center and edge crimped blades in prime coated or galvanized channel frame with suitable
hardware.

E.

End Bearings: Except in round ducts 12 inches and smaller, provide end bearings. On multiple blade
dampers, provide oil-impregnated nylon or sintered bronze bearings.

F.

Quadrants:
1.
Provide locking, indicating quadrant regulators on single and multi-blade dampers.
2.
On insulated ducts mount quadrant regulators on stand-off mounting brackets, bases, or adapters.

PART 3 EXECUTION
3.1

INSTALLATION
A.

Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow SMACNA
HVAC Duct Construction Standards. Refer to Section 233100 for duct construction and pressure class.

B.

Provide backdraft dampers on exhaust fans or exhaust ducts nearest to outside and where indicated.

C.

Provide duct access doors for inspection and cleaning before and after filters, coils, fans, automatic
dampers, at fire dampers, combination fire and smoke dampers, and elsewhere as indicated. Provide for
cleaning kitchen exhaust ducts in accordance with NFPA 96. Provide minimum 8 x 8 inch size for hand
access, size for shoulder access, and as indicated. Provide 4 x 4 inch for balancing dampers only.
Review locations prior to fabrication.

D.

Provide duct access doors for inspection and cleaning before and after filters, coils, fans, automatic
dampers, at fire dampers, combination fire and smoke dampers, and elsewhere as indicated. Provide
minimum 8 x 8 inch size for hand access, 18 x 18 inch size for shoulder access, and as indicated. Provide
4 x 4 inch for balancing dampers only. Review locations prior to fabrication.

E.

Provide duct test holes where indicated and required for testing and balancing purposes.

F.

Provide fire dampers, combination fire and smoke dampers, and smoke dampers at locations indicated,
where ducts and outlets pass through fire rated components, and where required by authorities having
jurisdiction. Install with required perimeter mounting angles, sleeves, breakaway duct connections,
corrosion resistant springs, bearings, bushings and hinges.

G.

Install smoke dampers and combination smoke and fire dampers in accordance with NFPA 92.

H.

Install smoke damper motors in locations to allow service/replacement without removal of permenant
building components.

I.

Demonstrate re-setting of fire dampers to Owner's representative.

J.

At fans and motorized equipment associated with ducts, provide flexible duct connections immediately
adjacent to the equipment.

K.

Provide balancing dampers at points on supply, return, and exhaust systems where branches are taken
from larger ducts as required for air balancing. Install minimum 2 duct widths from duct take-off.
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L.

Provide balancing dampers on duct take-off to diffusers, grilles, and registers, regardless of whether
dampers are specified as part of the diffuser, grille, or register assembly. Omit dampers only where noted
on drawings.

M. Where dampers or other accessories that require adjustment or maintenance are located above hard
ceilings, provide access panel in ceiling. Coordinate with G.C.
END OF SECTION 233300
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SECTION 233700
AIR OUTLETS AND INLETS
PART 1 GENERAL
1.1

1.2

1.3

1.4

SECTION INCLUDES
A.

Diffusers.

B.

Registers/grilles.

C.

Roof hoods.

REFERENCE STANDARDS
A.

ASHRAE Std 70 - Method of Testing the Performance of Air Outlets and Inlets; 2006 (R2011).

B.

SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2005.

SUBMITTALS
A.

See Division 1 Section - Administrative Requirements, for submittal procedures.

B.

Product Data: Provide data for equipment required for this project. Review outlets and inlets as to size,
finish, and type of mounting prior to submission. Submit schedule of outlets and inlets showing type,
size, location, application, and noise level.

QUALITY ASSURANCE
A.

Test and rate air outlet and inlet performance in accordance with ASHRAE Std 70.

PART 2 PRODUCTS
2.1

2.2

2.3

MANUFACTURERS
A.

Hart & Cooley, Inc: www.hartandcooley.com.

B.

Krueger: www.krueger-hvac.com/#sle.

C.

Price Industries: www.price-hvac.com/#sle.

D.

Titus: www.titus-hvac.com/#sle.

DIFFUSERS, REGISTERS, AND GRILLES
A.

Type and performance are scheduled on the drawings.

B.

Coordinate finish of all devices with Architect.

ROOF HOODS
A.

Fabricate air inlet or exhaust hoods in accordance with SMACNA HVAC Duct Construction Standards.

B.

Fabricate of galvanized steel, minimum 16 gage base and 20 gage hood, or aluminum, minimum 16 gage
base and 18 gage hood; suitably reinforced; with removable hood; birdscreen with 1/2 inch square mesh
for exhaust and 3/4 inch for intake, and factory prime coat finish.

C.

Mount unit on minimum 12 inch high curb base with insulation between duct and curb.

D.

Make hood outlet area minimum of twice throat area.

PART 3 EXECUTION
3.1

INSTALLATION
A.

Install in accordance with manufacturer's instructions.

B.

Check location of outlets and inlets and make necessary adjustments in position to conform with
architectural features, symmetry, and lighting arrangement.

C.

Install diffusers to ductwork with air tight connection.

D.

Provide balancing dampers on duct take-off to diffusers, and grilles and registers, despite whether
dampers are specified as part of the diffuser, or grille and register assembly. Omit dampers where
drawings specifically indicate devices are to be provided without dampers.
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E.

Paint ductwork visible behind air outlets and inlets matte black. Coordinate with G.C.
END OF SECTION 233700
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SECTION 234000
HVAC AIR CLEANING DEVICES
PART 1 GENERAL
1.1

1.2

1.3

1.4

SECTION INCLUDES
A.

Disposable, extended area panel filters.

B.

Disposable panel filters.

REFERENCE STANDARDS
A.

ASHRAE Std 52.2 - Method of Testing General Ventilation Air-Cleaning Devices for Removal
Efficiency by Particle Size; 2012, with 2015 amendments.

B.

UL 900 - Standard for Air Filter Units; Current Edition, Including All Revisions.

SUBMITTALS
A.

See Division 1 Section - Administrative Requirements, for submittal procedures.

B.

Product Data: Provide data on filter media, filter performance data, filter assembly and filter frames,
dimensions, motor locations and electrical characteristics and connection requirements.

C.

Shop Drawings: Indicate filter assembly and filter frames, dimensions, motor locations, and electrical
characteristics and connection requirements.

EXTRA MATERIALS
A.

Provide one set of disposable panel filters. Filters shall be delivered to Owner.

PART 2 PRODUCTS
2.1

2.2

2.3

FILTER MANUFACTURERS
A.

American Filtration Inc: www.americanfiltration.com/#sle.

B.

AAF International/American Air Filter: www.aafintl.com/#sle.

C.

Camfil Farr Company: www.camfilfarr.com/#sle.

DISPOSABLE, EXTENDED AREA PANEL FILTERS
A.

Media: UL 900 Class 1, pleated, lofted, non-woven, reinforced cotton fabric; supported and bonded to
welded wire grid by corrugated aluminum separators.
1.
Frame: Non-flammable.
2.
Nominal thickness: 2 inches.

B.

Minimum Efficiency Reporting Value (MERV): 8, when tested in accordance with ASHRAE 52.2.

DISPOSABLE PANEL FILTERS
A.

Media: UL 900 Class 2, fiber blanket, factory sprayed with flameproof, non-drip, non-volatile adhesive.
1.
Thickness: 1 inch.

B.

Performance Rating:
1.
Face Velocity: 500 FPM.
2.
Initial Resistance: 0.15 inch WG.
3.
Recommended Final Resistance: 0.50 inches WG.

C.

Casing: Cardboard frame.

PART 3 EXECUTION
3.1

INSTALLATION
A.

Install air cleaning devices in accordance with manufacturer's instructions.

B.

Prevent passage of unfiltered air around filters with felt, rubber, or neoprene gaskets.

C.

Do not operate fan system until filters (temporary or permanent) are in place. Replace temporary filters
used during construction and testing, with clean set.
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D.

Ensure that filters are easily removable from equipment, and that access is not blocked by other
installations.
END OF SECTION 234000
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SECTION 237413
PACKAGED OUTDOOR CENTRAL-STATION AIR-HANDLING UNITS
PART 1 GENERAL
1.1

1.2

1.3

1.4

1.5

SECTION INCLUDES
A.

Packaged roof top unit.

B.

Unit controls.

C.

Roof mounting curb and base.

RELATED REQUIREMENTS
A.

Section 230548 - Vibration Controls for HVAC Piping and Equipment.

B.

Section 234000 - HVAC Air Cleaning Devices.

C.

Section 262717 - Equipment Wiring: Installation and wiring of thermostats and other controls
components; wiring from unit terminal strip to remote panel.

REFERENCE STANDARDS
A.

AHRI 210/240 - Standard for Performance Rating of Unitary Air-Conditioning and Air-Source Heat
Pump Equipment; 2008.

B.

AHRI 270 - Sound Performance Rating of Outdoor Unitary Equipment; 2008.

C.

NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2015.

SUBMITTALS
A.

See Section 013000 - Administrative Requirements, for submittal procedures.

B.

Product Data: Provide capacity and dimensions of manufactured products and assemblies required for
this project. Indicate electrical service with electrical characteristics and connection requirements, and
duct connections.

C.

Shop Drawings: Indicate capacity and dimensions of manufactured products and assemblies required for
this project. Indicate electrical service with electrical characteristics and connection requirements, and
duct connections.

D.

Manufacturer's Instructions: Indicate assembly, support details, connection requirements, and include
start-up instructions.

E.

Operation and Maintenance Data: Include manufacturer's descriptive literature, operating instructions,
installation instructions, maintenance and repair data, and parts listing.

F.

Warranty: Submit manufacturer's warranty and ensure forms have been filled out in Owner's name and
registered with manufacturer.

WARRANTY
A.

See Section 017800 - Closeout Submittals, for additional warranty requirements.

B.

Provide a five year warranty to include coverage for refrigeration compressors.

PART 2 PRODUCTS
2.1

2.2

MANUFACTURERS
A.

Trane

B.

Carrier

PERFORMANCE REQUIREMENTS
A.

2.3

Performance shall be as scheduled on drawings.

MANUFACTURED UNITS
A.

General: Roof mounted units having electric heating elements and electric refrigeration.

LST #22019
October 2022

237413 - 1

PACKAGED OUTDOOR CENTRAL-STATION
AIR-HANDLING UNITS

B.

2.4

2.5

2.6

2.7

2.8

2.9

Description: Self-contained, packaged, factory assembled and prewired, consisting of cabinet and frame,
supply fan, heat exchanger and burner, controls, air filters, refrigerant cooling coil and compressor,
condenser coil and condenser fan.

FABRICATION
A.

Cabinet: Steel with baked enamel finish, including access doors with piano hinges and locking handle.

B.

Supply Fan: Forward curved centrifugal type, resiliently mounted with V-belt drive, adjustable variable
pitch pulley, and rubber isolated hinge mounted high efficiency motor or direct drive as indicated. Isolate
complete fan assembly. Refer to Section 230548.

C.

Air Filters:
1.
2 inch thick glass fiber disposable media in metal frames.

D.

Roof Mounting Curb: 14 inches high galvanized steel, channel frame with gaskets, nailer strips.

ELECTRIC HEATING COIL
A.

Helical nickel-chrome resistance wire coil heating elements with refractory ceramic support bushings
easily accessible with automatic reset thermal cut-out, built-in magnetic contactors, galvanized steel
frame, control circuit transformer and fuse, manual reset thermal cut-out, airflow proving device, load
fuses.

B.

Controls: Start supply fan before electric elements are energized and continue operating until air
temperature reaches minimum setting, with switch for continuous fan operation.

INDOOR COIL
A.

Provide copper tube aluminum fin coil assembly with galvanized drain pan and connection.

B.

Provide capillary tubes or thermostatic expansion valves for units of 6 tons capacity and less, and
thermostatic expansion valves and alternate row circuiting for units 7.5 tons cooling capacity and larger.

COMPRESSOR
A.

Provide scroll compressors, resiliently mounted with positive lubrication, crankcase heater, high and low
pressure safety controls, motor overload protection, suction and discharge service valves and gauge ports,
and filter drier.

B.

For heat pump units, provide reversing valve, suction line accumulator, discharge muffler, flow control
check valve, and solid-state defrost control utilizing thermistors.

OUTDOOR COIL
A.

Provide copper tube aluminum fin coil assembly with subcooling rows and coil guard.

B.

Provide direct drive propeller fans, resiliently mounted with fan guard, motor overload protection, wired
to operate with compressor. Provide high efficiency fan motors.

OPERATING CONTROLS
A.

Provide low voltage, adjustable room thermostat to control heater stages in sequence with delay between
stages, compressor and condenser fan, and supply fan to maintain temperature setting.
1.
Include system selector switch (off-heat-auto-cool) and fan control switch (auto-on).
2.
Locate thermostat in room as shown.

PART 3 EXECUTION
3.1

3.2

EXAMINATION
A.

Verify that roof is ready to receive work and opening dimensions are as indicated on shop drawings.

B.

Verify that proper power supply is available.

INSTALLATION
A.

Install in accordance with manufacturer's instructions.

B.

Mount units on factory built roof mounting curb providing watertight enclosure to protect ductwork and
utility services. Install roof mounting curb level.
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3.3

SYSTEM STARTUP
A.

Prepare and start equipment. Adjust for proper operation.
END OF SECTION 237413
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SECTION 238127
MINI-SPLIT HEAT PUMP SYSTEMS
PART 1 GENERAL
1.1

1.2

1.3

1.4

1.5

SECTION INCLUDES
A.

Air-source heat pumps.

B.

Indoor ductless fan & coil units.

C.

Controls.

RELATED REQUIREMENTS
A.

Section 233100 - HVAC Ducts and Casings.

B.

Section 262717 - Equipment Wiring: Electrical characteristics and wiring connections and installation
and wiring of thermostats and other controls components.

REFERENCE STANDARDS
A.

AHRI 210/240 - Standard for Performance Rating of Unitary Air-Conditioning and Air-Source Heat
Pump Equipment; 2008.

B.

NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2015.

C.

NFPA 90B - Standard for the Installation of Warm Air Heating and Air-Conditioning Systems; 2015.

D.

UL 207 - Standard for Refrigerant-Containing Components and Accessories, Nonelectrical; Current
Edition, Including All Revisions.

SUBMITTALS
A.

Product Data: Provide rated capacities, weights, accessories, electrical nameplate data, and wiring
diagrams.

B.

Shop Drawings: Indicate assembly, required clearances, and location and size of field connections.

C.

Design Data: Indicate refrigerant pipe sizing.

D.

Manufacturer's Instructions: Indicate rigging, assembly, and installation instructions.

E.

Operation and Maintenance Data: Include manufacturer's descriptive literature, operating instructions,
installation instructions, maintenance and repair data, and parts listing.

F.

Warranty: Submit manufacturers warranty and ensure forms have been filled out in Owner s name and
registered with manufacturer.

WARRANTY
A.

Provide five year manufacturers warranty for heat exchangers.

B.

Provide five year manufacturers warranty for compressors.

PART 2 PRODUCTS
2.1

2.2

MANUFACTURERS
A.

Mitsubishi

B.

Trane Inc: www.trane.com/#sle.

SYSTEM DESIGN
A.

Split-System Heating and Cooling Units: Self-contained, packaged, matched factory-engineered and
assembled, pre-wired indoor and outdoor units; UL listed.
1.
Heating and Cooling: Air-source electric heat pump located in outdoor unit with evaporator.
2.
Provide refrigerant lines internal to units and between indoor and outdoor units, factory cleaned,
dried, pressurized and sealed, with insulated suction line.

B.

Performance Requirements: See Drawings for additional requirements.
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2.3

2.4

INDOOR UNITS FOR DUCTLESS SYSTEMS
A.

Indoor Units: Self-contained, packaged, factory assembled, pre-wired unit consisting of cabinet, supply
fan, evaporator coil, and controls; wired for single power connection with control transformer.
1.
Location: High-wall.
2.
Cabinet: Plastic.
a. Finish: White.
3.
Fan: Line-flow fan direct driven by a single motor.
4.
Filter return air with washable, antioxidant pre-filter and a pleated anti-allergy enzyme filter.

B.

Evaporator Coils: Copper tube aluminum fin assembly, galvanized or polymer drain pan sloped in all
directions to drain, drain connection, refrigerant piping connections, restricted distributor or thermostatic
expansion valve.
1.
Construction and Ratings: In accordance with AHRI 210/240 and UL 207.
2.
Manufacturer: System manufacturer.

C.

Provide condensate lift mechanism located within unit cabinet or provide factory provided enclosure
below unit.

OUTDOOR UNITS
A.

The outdoor unit shall be equipped with an electronic control board that interfaces with the indoor unit to
perform all necessary operation functions.

B.

The outdoor unit shall be capable of Hyper Heating performance delivering 100% rated heating capacity
down to +5° F and 75% rated heating capacity at -13° F outdoor ambient temperature. Further, the
outdoor unit shall be capable of cooling operating at 0°F (-18°C) ambient temperature without additional
low ambient controls (optional wind baffle shall be required).

C.

The outdoor unit shall be completely factory assembled, piped, and wired. Each unit must be test run at
the factory.

D.

Cabinet
1.
The casing shall be constructed from galvanized steel plate, finished with an electrostatically
applied, thermally fused acrylic or polyester powder coating for corrosion protection and have a
Munsell 3Y 7.8/1.1 finish.
2.
Mounting feet shall be provided and shall be welded to the base of the cabinet and be of sufficient
size to afford reliable equipment mount and stability.
3.
Easy access shall be afforded to all serviceable parts by means of removable panel sections.
4.
The fan grill shall be of ABS plastic.

E.

Fan
1.
The fan blades shall be of high performance, aerodynamic design for quiet operation, and the fan
motor bearings shall be permanently lubricated.
2.
The outdoor unit shall have horizontal discharge airflow. The fan shall be mounted in front of the
coil, pulling air across it from the rear and dispelling it through the front. The fans shall be provided
with a raised guard to prevent external contact with moving parts.

F.

Coil
1.
The L shaped condenser coil shall be of copper tubing with flat aluminum fins to reduce debris
build up and allow maximum airflow. The coil shall be protected with an integral metal guard.
2.
Refrigerant flow from the condenser shall be controlled by means of an electronic linear expansion
valve (LEV) metering device. The LEV shall be controlled by a microprocessor controlled step
motor.
3.
All refrigerant lines between outdoor and indoor units shall be of annealed, refrigeration grade
copper tubing, ARC Type, meeting ASTM B280 requirements, individually insulated in twin-tube,
flexible, closed-cell, CFC-free (ozone depletion potential of zero), elastomeric material for the
insulation of refrigerant pipes and tubes with thermal conductivity equal to or better than 0.27
BTU-inch/hour per Sq Ft / °F, a water vapor transmission equal to or better than 0.08 Perm-inch
and superior fire ratings such that insulation will not contribute significantly to fire and up to 1”
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thick insulation shall have a - Flame-Spread Index of less than 25 and a Smoke-development Index
of less than 50 as tested by ASTM E 84 and CAN / ULC S-102. All refrigerant line connections
shall be flare type sized as required and tightened to manufacturers specified torque value.

2.5

G.

Compressor
1.
The compressor for shall be a Mitsubishi Electric, injection port equipped, Frame Compliant Scroll
compressor with Variable Speed Inverter Drive Technology.
2.
The compressor shall be driven by inverter circuit to control compressor speed. The compressor
speed shall dynamically vary to match the room loads, increasing the efficiency of the system which
shall result in significant energy savings.
3.
To prevent liquid from accumulating in the compressor during the off cycle, a minimal amount of
current shall be automatically, intermittently applied to the compressor motor windings to maintain
sufficient heat to vaporize any refrigerant. No crankcase heater is to be used.
4.
The outdoor unit shall have an accumulator and high pressure safety switch. The compressor shall
be mounted to avoid the transmission of vibration.

H.

Electrical
1.
The electrical power of the unit shall be 208volts or 230 volts, single phase, 60 hertz. The unit shall
be capable of satisfactory operation within voltage limits of 187 volts to 253 volts.
2.
Power for the indoor unit shall be supplied from the outdoor unit via Mitsubishi Electric A-Control
using three (3) fourteen (14) gauge AWG conductors plus ground wire connecting the units.
3.
The outdoor unit shall be controlled by the microprocessor located in the indoor unit.
4.
The control signal between the indoor unit and the outdoor unit shall be pulse signal 24 volts DC.
5.
The unit shall have Pulse Amplitude Modulation circuit to utilize 98% of input power supply.

ACCESSORY EQUIPMENT
A.

Room Thermostat: Wall-mounted, wired, electric solid state microcomputer based room thermostat with
remote sensor to maintain temperature setting; low-voltage; with following features:
1.
Automatic switching from heating to cooling.
2.
Preferential rate control to minimize overshoot and deviation from setpoint.
3.
Set-up for four separate temperatures per day.
4.
Programming based on weekdays, Saturday and Sunday.
5.
Thermostat display:
a. Actual room temperature.
b. Programmed temperature.
c. System mode indication: heating, cooling, fan auto, off, and on, auto or on, off.

PART 3 EXECUTION
3.1

INSTALLATION
A.

Install in accordance with manufacturer's instructions and requirements of local authorities having
jurisdiction.

B.

Install in accordance with NFPA 90A and NFPA 90B.
END OF SECTION 238127

LST #22019
October 2022

MINI-SPLIT HEAT PUMP SYSTEMS
238127 - 3

SECTION 238128
SMALL SPLIT-SYSTEM HEATING AND COOLING
PART 1 GENERAL
1.1

1.2

1.3

1.4

1.5

SECTION INCLUDES
A.

Air-source heat pumps.

B.

Indoor air handler (fan & coil) units for duct connection.

C.

Controls.

RELATED REQUIREMENTS
A.

Section 233100 - HVAC Ducts and Casings.

B.

Section 262717 - Equipment Wiring: Electrical characteristics and wiring connections and installation
and wiring of thermostats and other controls components.

REFERENCE STANDARDS
A.

AHRI 210/240 - Standard for Performance Rating of Unitary Air-Conditioning and Air-Source Heat
Pump Equipment; 2008.

B.

AHRI 520 - Performance Rating of Positive Displacement Condensing Units; 2004.

C.

ASHRAE Std 23.1 - Methods of Testing for Rating Positive Displacement Refrigerant Compressors and
Condensing Units; 2010.

D.

NEMA MG 1 - Motors and Generators; 2014.

E.

NFPA 54 - National Fuel Gas Code; 2015.

F.

NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2015.

G.

NFPA 90B - Standard for the Installation of Warm Air Heating and Air-Conditioning Systems; 2015.

H.

NFPA 211 - Guide for Smoke and Heat Venting; 2013, Including All Amendments.

I.

UL 207 - Standard for Refrigerant-Containing Components and Accessories, Nonelectrical; Current
Edition, Including All Revisions.

SUBMITTALS
A.

Product Data: Provide rated capacities, weights, accessories, electrical nameplate data, and wiring
diagrams.

B.

Shop Drawings: Indicate assembly, required clearances, and location and size of field connections.

C.

Design Data: Indicate refrigerant pipe sizing.

D.

Manufacturer's Instructions: Indicate rigging, assembly, and installation instructions.

E.

Operation and Maintenance Data: Include manufacturer's descriptive literature, operating instructions,
installation instructions, maintenance and repair data, and parts listing.

F.

Warranty: Submit manufacturers warranty and ensure forms have been filled out in Owner s name and
registered with manufacturer.

G.

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1.
See Section 016000 - Product Requirements, for additional provisions.
2.
Extra Filters: One for each unit.

WARRANTY
A.

Provide five year manufacturers warranty for heat exchangers.

B.

Provide five year manufacturers warranty for compressors.

PART 2 PRODUCTS
2.1

MANUFACTURERS
A.

Carrier Corporation: www.carrier.com.
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2.2

2.3

2.4

B.

Trane Inc: www.trane.com.

C.

Lennox: www.lennox.com

D.

Approved substitute.

SYSTEM DESIGN
A.

Split-System Heating and Cooling Units: Self-contained, packaged, matched factory-engineered and
assembled, pre-wired indoor and outdoor units; UL listed.
1.
Heating and Cooling: Air-source electric heat pump located in outdoor unit with evaporator;
auxiliary electric heat.
2.
Provide refrigerant lines internal to units and between indoor and outdoor units, factory cleaned,
dried, pressurized and sealed, with insulated suction line.
a. Pipe sizes for each unit shall be sized per the manufacturer's recommendations and account for
line length and suction lift requirements. Provide manufacturer's confirmation for each unit
that proposed installation and line sizes will provide proper system operation.

B.

Performance Requirements: See Drawings for additional requirements.

INDOOR UNITS FOR DUCTED SYSTEMS
A.

Indoor Units: Self-contained, packaged, factory assembled, pre-wired unit consisting of cabinet, supply
fan, heating and cooling element(s), controls, and accessories; wired for single power connection with
control transformer.
1.
Air Flow Configuration: As indicated on drawings.
2.
Cabinet: Steel with baked enamel finish, easily removed and secured access doors with safety
interlock switches, glass fiber insulation with reflective liner.

B.

Supply Fan: Centrifugal type rubber mounted with direct or belt drive with adjustable variable pitch
motor pulley.
1.
Motor: NEMA MG 1; 1750 rpm single speed, permanently lubricated, hinge mounted.
2.
Motor Electrical Characteristics:

C.

Air Filters: 1 inch thick urethane, washable type arranged for easy replacement.

D.

Evaporator Coils: Copper tube aluminum fin assembly, galvanized or polymer drain pan sloped in all
directions to drain, drain connection, refrigerant piping connections, restricted distributor or thermostatic
expansion valve.
1.
Construction and Ratings: In accordance with AHRI 210/240 and UL 207.
2.
Manufacturers: System manufacturer.

OUTDOOR UNITS
A.

Outdoor Units: Self-contained, packaged, pre-wired unit consisting of cabinet, with compressor and
condenser.
1.
Refrigerant: R-410A.
2.
Construction and Ratings: In accordance with AHRI 210/240 with testing in accordance with
ASHRAE Std 23 and UL listed.

B.

Compressor: Scroll, 3600 rpm, AHRI 520 resiliently mounted integral with condenser, with positive
lubrication, crankcase heater, high pressure control, motor overload protection, service valves and drier.
Provide time delay control to prevent short cycling.

C.

Air Cooled Condenser: ARI 520; Aluminum fin and copper tube coil, with direct drive axial propeller
fan resiliently mounted, galvanized fan guard.

D.

Accessories: Filter drier, high pressure switch (manual reset), low pressure switch (automatic reset),
service valves and gage ports, thermometer well (in liquid line).
1.
Provide thermostatic expansion valves.
2.
Provide heat pump reversing valves.

E.

Operating Controls:
1.
Control by programmable room thermostat to maintain room temperature setting.
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2.5

2.6

ELECTRIC FURNACE COMPONENTS
A.

Electric Heater: Helix wound bare nichrome wire heating elements arranged in incremental stages of 5
kW each, with porcelain insulators.

B.

Operating Controls:
1.
Heater stages energized in sequence with pre-determined delay between heating stages.
2.
High limit temperature control to de-energize heating elements, with automatic reset.

ACCESSORY EQUIPMENT
A.

Room Thermostat: Wall-mounted, electric solid state microcomputer based room thermostat with sensor
to maintain temperature setting; low-voltage; with following features:
1.
Automatic switching from heating to cooling.
2.
Preferential rate control to minimize overshoot and deviation from setpoint.
3.
Set-up for four separate temperatures per day.
4.
Programming based on weekdays, Saturday and Sunday.
5.
Thermostat display:
a. Actual room temperature.
b. Programmed temperature.
c. System mode indication: heating, cooling, fan auto, off, and on, auto or on, off.

PART 3 EXECUTION
3.1

INSTALLATION
A.

Install in accordance with NFPA 90A and NFPA 90B.

B.

Install gas fired furnaces in accordance with NFPA 54.

C.

Provide combustion air and vent connections in accordance with manufacturer's recommendations.
END OF SECTION 238128
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SECTION 260501
ELECTRICAL DEMOLITION
PART 1 GENERAL
1.1

SECTION INCLUDES
A.

Electrical demolition.

PART 3 EXECUTION
2.1

2.2

EXAMINATION
A.

Verify that abandoned wiring and equipment serve only abandoned facilities.

B.

Report discrepancies to Architect before disturbing existing installation.

C.

Beginning of demolition means installer accepts existing conditions.

PREPARATION
A.

2.3

Disconnect and remove electrical systems throughout entire building unless indicated otherwise.

DEMOLITION OF ELECTRICAL WORK
A.

Remove existing installations in their entirety unless indicated otherwise.

B.

Remove abandoned wiring.

C.

Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling finishes. Cut
conduit flush with walls and floors, and patch surfaces.

D.

Disconnect abandoned outlets and remove devices. Remove abandoned outlets if conduit servicing them
is abandoned and removed.

E.

Disconnect and remove abandoned panelboards and distribution equipment.

F.

Disconnect and remove electrical devices and equipment serving utilization equipment that has been
removed.

G.

Disconnect and remove abandoned luminaires. Remove brackets, stems, hangers, and other accessories.

H.

Repair adjacent construction and finishes damaged during demolition.

I.

Remove all abandoned knob insulators and other appurtances from the building.
END OF SECTION 260501
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SECTION 260519
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
PART 1 GENERAL
1.1

1.2

1.3

SECTION INCLUDES
A.

Single conductor building wire.

B.

Nonmetallic-sheathed cable.

C.

Metal-clad cable.

D.

Power and control tray cable.

E.

Wiring connectors.

F.

Electrical tape.

G.

Oxide inhibiting compound.

H.

Wire pulling lubricant.

I.

Cable ties.

RELATED REQUIREMENTS
A.

Section 260526 - Grounding and Bonding for Electrical Systems: Additional requirements for grounding
conductors and grounding connectors.

B.

Section 260553 - Identification for Electrical Systems: Identification products and requirements.

C.

Section 283100 - Fire Detection and Alarm: Fire alarm system conductors and cables.

REFERENCE STANDARDS
A.

ASTM B3 - Standard Specification for Soft or Annealed Copper Wire; 2013.

B.

ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard,
Medium-Hard, or Soft; 2011.

C.

ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for Electrical
Purposes; 2010 (Reapproved 2014).

D.

ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper
Conductors for Subsequent Insulation; 2004 (Reapproved 2014).

E.

ASTM B800 - Standard Specification for 8000 Series Aluminum Alloy Wire for Electrical Purposes Annealed and Intermediate Tempers; 2005 (Reapproved 2011).

F.

ASTM B801 - Standard Specification for Concentric-Lay-Stranded Conductors of 8000 Series Aluminum
Alloy Wire for Subsequent Covering of Insulation; 2007 (Reapproved 2012).

G.

ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic
Pressure-Sensitive Electrical Insulating Tape; 2010.

H.

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.

I.

NECA 104 - Recommended Practice for Installing Aluminum Building Wire and Cable; 2012.

J.

NECA 120 - Standard for Installing Armored Cable (AC) and Metal-Clad Cable (MC); 2012.

K.

NEMA WC 70 - Nonshielded Power Cable 2000 V or Less for the Distribution of Electrical Energy;
2009.

L.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

M. UL 44 - Thermoset-Insulated Wires and Cables; Current Edition, Including All Revisions.
N.

UL 83 - Thermoplastic-Insulated Wires and Cables; Current Edition, Including All Revisions.

O.

UL 486A-486B - Wire Connectors; Current Edition, Including All Revisions.

P.

UL 486C - Splicing Wire Connectors; Current Edition, Including All Revisions.
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1.4

Q.

UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape; Current Edition, Including All
Revisions.

R.

UL 1277 - Electrical Power and Control Tray Cables with Optional Optical-Fiber Members; Current
Edition, Including All Revisions.

S.

UL 1569 - Metal-Clad Cables; Current Edition, Including All Revisions.

ADMINISTRATIVE REQUIREMENTS
A.

1.5

1.6

SUBMITTALS
A.

See Section 013000 - Administrative Requirements, for submittal procedures.

B.

Product Data: Provide manufacturer's standard catalog pages and data sheets for conductors and cables,
including detailed information on materials, construction, ratings, listings, and available sizes,
configurations, and stranding.

C.

Design Data: Indicate voltage drop and ampacity calculations for aluminum conductors substituted for
copper conductors. Include proposed modifications to raceways, boxes, wiring gutters, enclosures, etc. to
accommodate substituted conductors.

D.

Project Record Documents: Record actual installed circuiting arrangements. Record actual routing for
underground circuits.

QUALITY ASSURANCE
A.

1.7

Conform to requirements of NFPA 70.

DELIVERY, STORAGE, AND HANDLING
A.

1.8

Coordination:
1.
Coordinate sizes of raceways, boxes, and equipment enclosures installed under other sections with
the actual conductors to be installed, including adjustments for conductor sizes increased for
voltage drop.
2.
Coordinate with electrical equipment installed under other sections to provide terminations suitable
for use with the conductors to be installed.
3.
Notify Architect of any conflicts with or deviations from the contract documents. Obtain direction
before proceeding with work.

Receive, inspect, handle, and store conductors and cables in accordance with manufacturer's instructions.

FIELD CONDITIONS
A.

Do not install or otherwise handle thermoplastic-insulated conductors at temperatures lower than 14
degrees F, unless otherwise permitted by manufacturer's instructions. When installation below this
temperature is unavoidable, notify Architect and obtain direction before proceeding with work.

PART 2 PRODUCTS
2.1

CONDUCTOR AND CABLE APPLICATIONS
A.

Do not use conductors and cables for applications other than as permitted by NFPA 70 and product
listing.

B.

Provide single conductor building wire installed in suitable raceway unless otherwise indicated,
permitted, or required.

C.

Nonmetallic-sheathed cable is permitted only as follows:
1.
Where not otherwise restricted, may be used:
a. For branch circuiting within apartments only.
2.
In addition to other applicable restrictions, may not be used:
a. Unless approved by Authority Having Jurisdiction.

D.

Underground feeder and branch-circuit cable is not permitted.

E.

Service entrance cable is not permitted.

F.

Armored cable is not permitted.
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G.

2.2

2.3

Metal-clad cable is permitted only as follows:
1.
Where not otherwise restricted, may be used:
a. Where concealed above accessible ceilings for final connections from junction boxes to
luminaires.
1) Maximum Length: 6 feet.
2.
In addition to other applicable restrictions, may not be used:
a. Unless approved by Owner.
b. Where not approved for use by the authority having jurisdiction.
c. Where exposed to damage.
d. For damp, wet, or corrosive locations.
3.
Base bid shall include limited use of MC cable as described above. Provide alternate pricing to
Owner for use of MC cable for branch circuitry where allowed per NEC.

CONDUCTOR AND CABLE MANUFACTURERS
A.

AFC Cable Systems: www.afcweb.com

B.

Alan Wire Company: www.alanwire.com.

C.

Cerro Wire LLC: www.cerrowire.com.

D.

Encore Wire Corporation: www.encorewire.com.

E.

Southwire Company: www.southwire.com.

F.

Substitutions: See Section 016000 - Product Requirements.

ALL CONDUCTORS AND CABLES
A.

Provide products that comply with requirements of NFPA 70.

B.

Provide products listed and classified by testing firm acceptable to the authority having jurisdiction as
suitable for the purpose indicated.

C.

Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, connectors, etc.
as required for a complete operating system.

D.

Comply with NEMA WC 70.

E.

Thermoplastic-Insulated Conductors and Cables: Listed and labeled as complying with UL 83.

F.

Thermoset-Insulated Conductors and Cables: Listed and labeled as complying with UL 44.

G.

Conductor Material:
1.
Provide copper conductors only. Aluminum conductors may be bid as an alternate only where
indicated on drawings. Conductor sizes indicated are based on copper.
2.
Copper Conductors: Soft drawn annealed, 98 percent conductivity, uncoated copper conductors
complying with ASTM B3, ASTM B8, or ASTM B787/B 787M unless otherwise indicated.
3.
Tinned Copper Conductors: Comply with ASTM B33.

H.

Minimum Conductor Size:
1.
Branch Circuits: 12 AWG.
a. Exceptions:
1) 20 A, 120 V circuits longer than 75 feet: 10 AWG, for voltage drop.
2) 20 A, 120 V circuits longer than 150 feet: 8 AWG, for voltage drop.
3) 20 A, 277 V circuits longer than 150 feet: 10 AWG, for voltage drop.
2.
Control Circuits: 14 AWG.

I.

Conductor Color Coding:
1.
Color code conductors as indicated unless otherwise required by the authority having jurisdiction.
Maintain consistent color coding throughout project.
2.
Color Coding Method: Integrally colored insulation.
a. Conductors size 4 AWG and larger may have black insulation color coded using vinyl color
coding electrical tape.
3.
Color Code:
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a.

b.
c.
d.
2.4

2.5

SINGLE CONDUCTOR BUILDING WIRE
A.

Description: Single conductor insulated wire.

B.

Conductor Stranding:
1.
Feeders and Branch Circuits:
a. Size 10 AWG and Smaller: Solid.
b. Size 8 AWG and Larger: Stranded.
2.
Control Circuits: Stranded.

C.

Insulation Voltage Rating: 600 V.

D.

Insulation:
1.
Copper Building Wire: Type THHN/THWN or THHN/THWN-2.

NONMETALLIC-SHEATHED CABLE
A.

2.6

2.7

2.8

208Y/120 V, 3 Phase, 4 Wire System:
1) Phase A: Black.
2) Phase B: Red.
3) Phase C: Blue.
4) Neutral/Grounded: White.
Equipment Ground, All Systems: Green.
Travelers for 3-Way and 4-Way Switching: Pink.
For control circuits, comply with manufacturer's recommended color code.

Description: NFPA 70, Type NM multiple-conductor cable listed and labeled as complying with UL 719,
Type NM-B.

METAL-CLAD CABLE
A.

Description: NFPA 70, Type MC cable listed and labeled as complying with UL 1569, and listed for use
in classified firestop systems to be used.

B.

Conductor Stranding:
1.
Size 10 AWG and Smaller: Solid.
2.
Size 8 AWG and Larger: Stranded.

C.

Insulation Voltage Rating: 600 V.

D.

Insulation: Type THHN, THHN/THWN, or THHN/THWN-2.

E.

Grounding: Full-size integral equipment grounding conductor.

F.

Armor: Aluminum or steel, interlocked tape.

G.

Provide PVC jacket applied over cable armor where indicated or required for environment of installed
location.

POWER AND CONTROL TRAY CABLE
A.

Description: NFPA 70, Type TC cable listed and labeled as complying with UL 1277.

B.

Conductor Stranding: Stranded.

C.

Insulation Voltage Rating: 600 V.

D.

Insulation: Type THHN/THWN, THHN/THWN-2, XHHW, or XHHW-2.

E.

Jacket: PVC or Chlorinated Polyethylene (CPE).

WIRING CONNECTORS
A.

Description: Wiring connectors appropriate for the application, suitable for use with the conductors to be
connected, and listed as complying with UL 486A-486B or UL 486C as applicable.

B.

Wiring Connectors for Splices and Taps:
1.
Copper Conductors Size 8 AWG and Smaller: Use twist-on insulated spring connectors.
2.
Copper Conductors Size 6 AWG and Larger: Use mechanical connectors or compression
connectors.
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C.

Wiring Connectors for Terminations:
1.
Provide terminal lugs for connecting conductors to equipment furnished with terminations designed
for terminal lugs.
2.
Provide compression adapters for connecting conductors to equipment furnished with mechanical
lugs when only compression connectors are specified.
3.
Where over-sized conductors are larger than the equipment terminations can accommodate, provide
connectors suitable for reducing to appropriate size, but not less than required for the rating of the
overcurrent protective device.
4.
Copper Conductors Size 8 AWG and Larger: Use mechanical connectors or compression
connectors where connectors are required.
5.
Stranded Conductors Size 10 AWG and Smaller: Use crimped terminals for connections to
terminal screws.
6.
Conductors for Control Circuits: Use crimped terminals for all connections.

D.

Do not use insulation-piercing or insulation-displacement connectors designed for use with conductors
without stripping insulation.

E.

Do not use push-in wire connectors as a substitute for twist-on insulated spring connectors.

F.

Twist-on Insulated Spring Connectors: Rated 600 V, 221 degrees F for standard applications and 302
degrees F for high temperature applications; pre-filled with sealant and listed as complying with UL 486D
for damp and wet locations.

G.

Mechanical Connectors: Provide bolted type or set-screw type.

H.

Compression Connectors: Provide circumferential type or hex type crimp configuration.

I.

Crimped Terminals: Nylon-insulated, with insulation grip and terminal configuration suitable for
connection to be made.

WIRING ACCESSORIES
A.

Electrical Tape:
1.
Manufacturers:
a. 3M: www.3m.com/#sle.
b. Plymouth Rubber Europa: www.plymouthrubber.com/#sle.
2.
Vinyl Color Coding Electrical Tape: Integrally colored to match color code indicated; listed as
complying with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion, and sunlight;
suitable for continuous temperature environment up to 221 degrees F.
3.
Vinyl Insulating Electrical Tape: Complying with ASTM D3005 and listed as complying with UL
510; minimum thickness of 7 mil; resistant to abrasion, corrosion, and sunlight; conformable for
application down to 0 degrees F and suitable for continuous temperature environment up to 221
degrees F.

B.

Oxide Inhibiting Compound: Listed; suitable for use with the conductors or cables to be installed.

C.

Wire Pulling Lubricant: Listed; suitable for use with the conductors or cables to be installed and suitable
for use at the installation temperature.

D.

Cable Ties: Material and tensile strength rating suitable for application.

PART 3 EXECUTION
3.1

EXAMINATION
A.

Verify that interior of building has been protected from weather.

B.

Verify that work likely to damage wire and cable has been completed.

C.

Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to
accommodate conductors and cables in accordance with NFPA 70.

D.

Verify that field measurements are as shown on the drawings.

E.

Verify that conditions are satisfactory for installation prior to starting work.
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3.2

PREPARATION
A.

3.3

Clean raceways thoroughly to remove foreign materials before installing conductors and cables.

INSTALLATION
A.

Circuiting Requirements:
1.
Unless dimensioned, circuit routing indicated is diagrammatic.
2.
When circuit destination is indicated and routing is not shown, determine exact routing required.
3.
Arrange circuiting to minimize splices.
4.
Include circuit lengths required to install connected devices within 10 ft of location shown.
5.
Maintain separation of Class 1, Class 2, and Class 3 remote-control, signaling, and power-limited
circuits in accordance with NFPA 70.
6.
Circuiting Adjustments: Unless otherwise indicated, when branch circuits are shown as separate,
combining them together in a single raceway is permitted, under the following conditions:
a. Provide no more than six current-carrying conductors in a single raceway. Dedicated neutral
conductors are considered current-carrying conductors.
7.
Common Neutrals: Unless otherwise indicated, sharing of neutral/grounded conductors among
single phase branch circuits of different phases installed in the same raceway is not permitted.
Provide dedicated neutral/grounded conductor for each individual branch circuit.

B.

Install products in accordance with manufacturer's instructions.

C.

Install conductors and cable in a neat and workmanlike manner in accordance with NECA 1.

D.

Install nonmetallic-sheathed cable (Type NM-B) in accordance with NECA 121.

E.

Install metal-clad cable (Type MC) in accordance with NECA 120.

F.

Installation in Raceway:
1.
Tape ends of conductors and cables to prevent infiltration of moisture and other contaminants.
2.
Pull all conductors and cables together into raceway at same time.
3.
Do not damage conductors and cables or exceed manufacturer's recommended maximum pulling
tension and sidewall pressure.
4.
Use suitable wire pulling lubricant where necessary, except when lubricant is not recommended by
the manufacturer.

G.

Paralleled Conductors: Install conductors of the same length and terminate in the same manner.

H.

Secure and support conductors and cables in accordance with NFPA 70 using suitable supports and
methods approved by the authority having jurisdiction. Provide independent support from building
structure. Do not provide support from raceways, piping, ductwork, or other systems.
1.
Installation Above Suspended Ceilings: Do not provide support from ceiling support system. Do
not provide support from ceiling grid or allow conductors and cables to lay on ceiling tiles.

I.

Terminate cables using suitable fittings.
1.
Metal-Clad Cable (Type MC):
a. Use listed fittings.
b. Cut cable armor only using specialized tools to prevent damaging conductors or insulation. Do
not use hacksaw or wire cutters to cut armor.
c. Do not use direct-bearing set-screw type fittings for cables with aluminum armor.

J.

Install conductors with a minimum of 12 inches of slack at each outlet.

K.

Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment enclosures.

L.

Make wiring connections using specified wiring connectors.
1.
Make splices and taps only in accessible boxes. Do not pull splices into raceways or make splices in
conduit bodies or wiring gutters.
2.
Remove appropriate amount of conductor insulation for making connections without cutting,
nicking or damaging conductors.
3.
Do not remove conductor strands to facilitate insertion into connector.
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4.
5.
6.

Clean contact surfaces on conductors and connectors to suitably remove corrosion, oxides, and
other contaminates. Do not use wire brush on plated connector surfaces.
Mechanical Connectors: Secure connections according to manufacturer's recommended torque
settings.
Compression Connectors: Secure connections using manufacturer's recommended tools and dies.

M. Insulate splices and taps that are made with uninsulated connectors using methods suitable for the
application, with insulation and mechanical strength at least equivalent to unspliced conductors.
1.
Dry Locations: Use insulating covers specifically designed for the connectors, electrical tape, or
heat shrink tubing.
a. For taped connections, first apply adequate amount of rubber splicing electrical tape or
electrical filler tape, followed by outer covering of vinyl insulating electrical tape.
2.
Damp Locations: Use insulating covers specifically designed for the connectors, electrical tape, or
heat shrink tubing.
a. For connections with insulating covers, apply outer covering of moisture sealing electrical
tape.
b. For taped connections, follow same procedure as for dry locations but apply outer covering of
moisture sealing electrical tape.
3.
Wet Locations: Use heat shrink tubing.

3.4

N.

Insulate ends of spare conductors using vinyl insulating electrical tape.

O.

Field-Applied Color Coding: Where vinyl color coding electrical tape is used in lieu of integrally colored
insulation as permitted in Part 2 under "Color Coding", apply half overlapping turns of tape at each
termination and at each location conductors are accessible.

P.

Identify conductors and cables in accordance with Section 260553.

Q.

Install firestopping to preserve fire resistance rating of partitions and other elements, using materials and
methods specified in Section 078400.

R.

Unless specifically indicated to be excluded, provide final connections to all equipment and devices,
including those furnished by others, as required for a complete operating system.

FIELD QUALITY CONTROL
A.

Perform inspection, testing, and adjusting in accordance with Section 014000.

B.

Correct deficiencies and replace damaged or defective conductors and cables.
END OF SECTION 260519
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SECTION 260526
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
PART 1 GENERAL
1.1

1.2

1.3

1.4

SECTION INCLUDES
A.

Grounding and bonding requirements.

B.

Conductors for grounding and bonding.

C.

Connectors for grounding and bonding.

D.

Ground bars.

E.

Ground rod electrodes.

F.

Grounding and bonding components.

G.

Provide all components necessary to complete the grounding system(s) consisting of:
1.
Metal underground water pipe.
2.
Metal frame of the building.
3.
Concrete-encased electrode.
4.
Metal underground gas piping system.
5.
Rod electrodes.

REFERENCE STANDARDS
A.

IEEE 81 - IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface Potentials
of a Grounding System; 2012.

B.

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.

C.

NEMA GR 1 - Grounding Rod Electrodes and Grounding Rod Electrode Couplings; 2007.

D.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

E.

UL 467 - Grounding and Bonding Equipment; Current Edition, Including All Revisions.

ADMINISTRATIVE REQUIREMENTS
A.

Coordination:
1.
Verify exact locations of underground metal water service pipe entrances to building.
2.
Coordinate the work with other trades to provide steel reinforcement complying with specified
requirements for concrete-encased electrode.
3.
Notify Architect of any conflicts with or deviations from the contract documents. Obtain direction
before proceeding with work.

B.

Sequencing:
1.
Do not install ground rod electrodes until final backfill and compaction is complete.

PERFORMANCE REQUIREMENTS
A.

1.5

1.6

Grounding System Resistance: 25 ohms.

SUBMITTALS
A.

See Section 013000 - Administrative Requirements for submittals procedures.

B.

Product Data: Provide manufacturer's standard catalog pages and data sheets for grounding and bonding
system components.

C.

Test Reports: Indicate overall resistance to ground .

D.

Project Record Documents: Record actual locations of grounding electrode system components and
connections.

QUALITY ASSURANCE
A.

Conform to requirements of NFPA 70.
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B.

Manufacturer Qualifications: Company specializing in manufacturing the products specified in this
section with minimum three years documented experience.

C.

Installer Qualifications for Signal Reference Grids: Company with minimum five years documented
experience with high frequency grounding systems.

D.

Product Listing Organization Qualifications: An organization recognized by OSHA as a Nationally
Recognized Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.

DELIVERY, STORAGE, AND HANDLING
A.

Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2 PRODUCTS
2.1

GROUNDING AND BONDING REQUIREMENTS
A.

Do not use products for applications other than as permitted by NFPA 70 and product listing.

B.

Unless specifically indicated to be excluded, provide all required components, conductors, connectors,
conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete grounding and bonding
system.

C.

Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

D.

Grounding System Resistance:
1.
Achieve specified grounding system resistance under normally dry conditions unless otherwise
approved by Architect. Precipitation within the previous 48 hours does not constitute normally dry
conditions.
2.
Grounding Electrode System: Not greater than 25 ohms to ground, when tested according to IEEE
81 using "fall-of-potential" method.

E.

Grounding Electrode System:
1.
Provide connection to required and supplemental grounding electrodes indicated to form grounding
electrode system.
a. Provide continuous grounding electrode conductors without splice or joint.
b. Install grounding electrode conductors in raceway where exposed to physical damage. Bond
grounding electrode conductor to metallic raceways at each end with bonding jumper.
2.
Metal Underground Water Pipe(s):
a. Provide connection to underground metal domestic and fire protection (where present) water
service pipe(s) that are in direct contact with earth for at least 10 feet at an accessible location
not more than 5 feet from the point of entrance to the building.
b. Provide bonding jumper(s) around insulating joints/pipes as required to make pipe electrically
continuous.
c. Provide bonding jumper around water meter of sufficient length to permit removal of meter
without disconnecting jumper.
3.
Metal Building or Structure Frame:
a. Provide connection to metal building or structure frame effectively grounded in accordance
with NFPA 70 at nearest accessible location.
4.
Concrete-Encased Electrode:
a. Provide connection to concrete-encased electrode consisting of not less than 20 feet of either
steel reinforcing bars or bare copper conductor not smaller than 4 AWG embedded within
concrete foundation or footing that is in direct contact with earth in accordance with NFPA 70.
5.
Ground Rod Electrode(s):
a. Provide single electrode unless otherwise indicated or required.
b. Space electrodes not less than 10 feet from each other and any other ground electrode.
c. Where location is not indicated, locate electrode(s) at least 5 feet outside building perimeter
foundation as near as possible to electrical service entrance; where possible, locate in
softscape (uncovered) area.
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6.
7.

2.2

Provide additional ground electrode(s) as required to achieve specified grounding electrode system
resistance.
Ground Bar: Provide ground bar, separate from service equipment enclosure, for common
connection point of grounding electrode system bonding jumpers as permitted in NFPA 70. Connect
grounding electrode conductor provided for service-supplied system grounding to this ground bar.

F.

Service-Supplied System Grounding:
1.
For each service disconnect, provide grounding electrode conductor to connect neutral (grounded)
service conductor to grounding electrode system. Unless otherwise indicated, make connection at
neutral (grounded) bus in service disconnect enclosure.
2.
For each service disconnect, provide main bonding jumper to connect neutral (grounded) bus to
equipment ground bus where not factory-installed. Do not make any other connections between
neutral (grounded) conductors and ground on load side of service disconnect.

G.

Bonding and Equipment Grounding:
1.
Provide bonding for equipment grounding conductors, equipment ground busses, metallic
equipment enclosures, metallic raceways and boxes, device grounding terminals, and other normally
non-current-carrying conductive materials enclosing electrical conductors/equipment or likely to
become energized as indicated and in accordance with NFPA 70.
2.
Provide insulated equipment grounding conductor in each feeder and branch circuit raceway. Do
not use raceways as sole equipment grounding conductor.
3.
Where circuit conductor sizes are increased for voltage drop, increase size of equipment grounding
conductor proportionally in accordance with NFPA 70.
4.
Unless otherwise indicated, connect wiring device grounding terminal to branch circuit equipment
grounding conductor and to outlet box with bonding jumper.
5.
Terminate branch circuit equipment grounding conductors on solidly bonded equipment ground bus
only. Do not terminate on neutral (grounded) or isolated/insulated ground bus.
6.
Provide bonding jumper across expansion or expansion/deflection fittings provided to
accommodate conduit movement.
7.
Provide bonding for interior metal piping systems in accordance with NFPA 70. This includes, but
is not limited to:
a. Metal water piping where not already effectively bonded to metal underground water pipe
used as grounding electrode.
b. Metal gas piping.

H.

Communications Systems Grounding and Bonding:
1.
Provide bonding jumper in raceway from intersystem bonding termination to each communications
room or backboard and provide ground bar for termination.
a. Bonding Jumper Size: As indicated.
b. Raceway Size: 3/4 inch unless otherwise indicated or required.
c. Ground Bar Size: 1/4 by 2 by 12 inches unless otherwise indicated or required.
d. Ground Bar Mounting Height: 18 inches above finished floor unless otherwise indicated.

I.

Pole-Mounted Luminaires: Also comply with Section 265600.

GROUNDING AND BONDING COMPONENTS
A.

General Requirements:
1.
Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) or testing
firm acceptable to authority having jurisdiction as suitable for the purpose indicated.
2.
Provide products listed and labeled as complying with UL 467 where applicable.

B.

Conductors for Grounding and Bonding, in addition to requirements of Section 260519:
1.
Use insulated copper conductors unless otherwise indicated.
a. Exceptions:
1) Use bare copper conductors where installed underground in direct contact with earth.
2) Use bare copper conductors where directly encased in concrete (not in raceway).

C.

Connectors for Grounding and Bonding:
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1.
2.
3.

4.

5.

Description: Connectors appropriate for the application and suitable for the conductors and items
to be connected; listed and labeled as complying with UL 467.
Unless otherwise indicated, use exothermic welded connections for underground, concealed and
other inaccessible connections.
Unless otherwise indicated, use mechanical connectors, compression connectors, or exothermic
welded connections for accessible connections.
a. Exceptions:
1) Use exothermic welded connections for connections to metal building frame.
Manufacturers - Mechanical and Compression Connectors:
a. Burndy: www.burndy.com.
b. Thomas & Betts Corporation: www.tnb.com/#sle.
Manufacturers - Exothermic Welded Connections:
a. Burndy: www.burndy.com.
b. Cadweld, a brand of Erico International Corporation: www.erico.com/#sle.
c. ThermOweld, a brand of Continental Industries, Inc: www.thermoweld.com/#sle.

D.

Ground Bars:
1.
Description: Copper rectangular ground bars with mounting brackets and insulators.
2.
Size: As indicated.
3.
Holes for Connections: As indicated or as required for connections to be made.

E.

Ground Rod Electrodes:
1.
Comply with NEMA GR 1.
2.
Material: Copper-bonded (copper-clad) steel.
3.
Size: 3/4 inch diameter by 10 feet length, unless otherwise indicated.

PART 3 EXECUTION
3.1

3.2

EXAMINATION
A.

Verify that work likely to damage grounding and bonding system components has been completed.

B.

Verify that field measurements are as shown on the drawings.

C.

Verify that conditions are satisfactory for installation prior to starting work.

D.

Verify existing conditions prior to beginning work.

E.

Verify that final backfill and compaction has been completed before driving rod electrodes.

INSTALLATION
A.

Install products in accordance with manufacturer's instructions.

B.

Install grounding and bonding system components in a neat and workmanlike manner in accordance with
NECA 1.

C.

Ground Rod Electrodes: Unless otherwise indicated, install ground rod electrodes vertically. Where
encountered rock prohibits vertical installation, install at 45 degree angle or bury horizontally in trench at
least 30 inches (750 mm) deep in accordance with NFPA 70 or provide ground plates.
1.
Outdoor Installations: Unless otherwise indicated, install with top of rod 6 inches below finished
grade.

D.

Make grounding and bonding connections using specified connectors.
1.
Remove appropriate amount of conductor insulation for making connections without cutting,
nicking or damaging conductors. Do not remove conductor strands to facilitate insertion into
connector.
2.
Remove nonconductive paint, enamel, or similar coating at threads, contact points, and contact
surfaces.
3.
Exothermic Welds: Make connections using molds and weld material suitable for the items to be
connected in accordance with manufacturer's recommendations.
4.
Mechanical Connectors: Secure connections according to manufacturer's recommended torque
settings.
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5.
E.
3.3

Compression Connectors: Secure connections using manufacturer's recommended tools and dies.

Identify grounding and bonding system components in accordance with Section 260553.

FIELD QUALITY CONTROL
A.

See Section 014000 - Quality Requirements, for additional requirements.

B.

Perform ground electrode resistance tests under normally dry conditions. Precipitation within the previous
48 hours does not constitute normally dry conditions.

C.

Investigate and correct deficiencies where measured ground resistances do not comply with specified
requirements.
END OF SECTION 260526
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SECTION 260529
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
PART 1 GENERAL
1.1

SECTION INCLUDES
A.

1.2

1.3

1.4

1.5

Support and attachment components for equipment, conduit, cable, boxes, and other electrical work.

REFERENCE STANDARDS
A.

ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware;
2009.

B.

MFMA-4 - Metal Framing Standards Publication; 2004.

C.

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.

D.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

SUBMITTALS
A.

See Section 013000 - Administrative Requirements, for submittal procedures.

B.

Product Data: Provide manufacturer’s catalog data for fastening systems.

QUALITY ASSURANCE
A.

Comply with NFPA 70.

B.

Comply with applicable building code.

DELIVERY, STORAGE, AND HANDLING
A.

Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2 PRODUCTS
2.1

SUPPORT AND ATTACHMENT COMPONENTS
A.

General Requirements:
1.
Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and hardware as
necessary for the complete installation of electrical work.
2.
Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) or testing
firm acceptable to authority having jurisdiction as suitable for the purpose indicated, where
applicable.
3.
Where support and attachment component types and sizes are not indicated, select in accordance
with manufacturer's application criteria as required for the load to be supported. Include
consideration for vibration, equipment operation, and shock loads where applicable.
4.
Do not use products for applications other than as permitted by NFPA 70 and product listing.
5.
Steel Components: Use corrosion resistant materials suitable for the environment where installed.
a. Zinc-Plated Steel: Electroplated in accordance with ASTM B633.
b. Galvanized Steel: Hot-dip galvanized after fabrication in accordance with ASTM
A123/A123M or ASTM A153/A153M.

B.

Conduit and Cable Supports: Straps, clamps, etc. suitable for the conduit or cable to be supported.
1.
Conduit Straps: One-hole or two-hole type; steel or malleable iron.
2.
Conduit Clamps: Bolted type unless otherwise indicated.

C.

Outlet Box Supports: Hangers, brackets, etc. suitable for the boxes to be supported.

D.

Metal Channel (Strut) Framing Systems: Factory-fabricated continuous-slot metal channel (strut) and
associated fittings, accessories, and hardware required for field-assembly of supports.
1.
Comply with MFMA-4.

E.

Hanger Rods: Threaded zinc-plated steel unless otherwise indicated.

F.

Anchors and Fasteners:

LST #22019
October 2022

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
260529 - 1

1.
2.
3.
4.
5.
6.
7.
8.
9.

Unless otherwise indicated and where not otherwise restricted, use the anchor and fastener types
indicated for the specified applications.
Concrete: Use preset concrete inserts, expansion anchors, or screw anchors.
Solid or Grout-Filled Masonry: Use expansion anchors or screw anchors.
Hollow Masonry: Use toggle bolts.
Hollow Stud Walls: Use toggle bolts.
Steel: Use beam clamps, machine bolts, or welded threaded studs.
Sheet Metal: Use sheet metal screws.
Wood: Use wood screws.
Preset Concrete Inserts: Continuous metal channel (strut) and spot inserts specifically designed to
be cast in concrete ceilings, walls, and floors.
a. Comply with MFMA-4.
b. Channel Material: Use galvanized steel.
c. Manufacturer: Same as manufacturer of metal channel (strut) framing system.

PART 3 EXECUTION
3.1

3.2

INSTALLATION
A.

Install products in accordance with manufacturer's instructions.

B.

Install support and attachment components in a neat and workmanlike manner in accordance with NECA
1.

C.

Provide independent support from building structure. Do not provide support from piping, ductwork, or
other systems.

D.

Unless specifically indicated or approved by Architect, do not provide support from suspended ceiling
support system or ceiling grid.

E.

Unless specifically indicated or approved by Architect, do not provide support from roof deck.

F.

Do not penetrate or otherwise notch or cut structural members without approval of Structural Engineer.

G.

Equipment Support and Attachment:
1.
Use metal fabricated supports or supports assembled from metal channel (strut) to support
equipment as required.
2.
Use metal channel (strut) secured to studs to support equipment surface-mounted on hollow stud
walls when wall strength is not sufficient to resist pull-out.
3.
Use metal channel (strut) to support surface-mounted equipment in wet or damp locations to
provide space between equipment and mounting surface.
4.
Securely fasten floor-mounted equipment. Do not install equipment such that it relies on its own
weight for support.

H.

Preset Concrete Inserts: Use manufacturer provided closure strips to inhibit concrete seepage during
concrete pour.

I.

Secure fasteners according to manufacturer's recommended torque settings.

J.

Remove temporary supports.

FIELD QUALITY CONTROL
A.

Inspect support and attachment components for damage and defects.

B.

Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by manufacturer.
Replace components that exhibit signs of corrosion.

C.

Correct deficiencies and replace damaged or defective support and attachment components.
END OF SECTION 260529

LST #22019
October 2022

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
260529 - 2

SECTION 260534
CONDUIT
PART 1 GENERAL
1.1

1.2

1.3

SECTION INCLUDES
A.

Galvanized steel rigid metal conduit (RMC).

B.

Intermediate metal conduit (IMC).

C.

Flexible metal conduit (FMC).

D.

Liquidtight flexible metal conduit (LFMC).

E.

Electrical metallic tubing (EMT).

F.

Rigid polyvinyl chloride (PVC) conduit.

G.

Conduit fittings.

H.

Accessories.

RELATED REQUIREMENTS
A.

Section 260519 - Low-Voltage Electrical Power Conductors and Cables.

B.

Section 260526 - Grounding and Bonding for Electrical Systems.

C.

Section 260529 - Hangers and Supports for Electrical Systems.

D.

Section 260537 - Boxes.

E.

Section 260553 - Identification for Electrical Systems: Identification products and requirements.

F.

Section 271005 - Structured Cabling for Voice and Data - Inside-Plant: Additional requirements for
communications systems conduits.

REFERENCE STANDARDS
A.

ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC); 2005.

B.

ANSI C80.3 - American National Standard for Steel Electrical Metallic Tubing (EMT); 2005.

C.

ANSI C80.6 - American National Standard for Electrical Intermediate Metal Conduit (EIMC); 2005.

D.

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.

E.

NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT); 2013.

F.

NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic Tubing,
and Cable; 2012.

G.

NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit; 2013.

H.

NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing; 2015.

I.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

J.

UL 1 - Flexible Metal Conduit; Current Edition, Including All Revisions.

K.

UL 6 - Electrical Rigid Metal Conduit-Steel; Current Edition, Including All Revisions.

L.

UL 360 - Liquid-Tight Flexible Steel Conduit; Current Edition, Including All Revisions.

M. UL 514B - Conduit, Tubing, and Cable Fittings; Current Edition, Including All Revisions.

1.4

N.

UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings; Current Edition, Including
All Revisions.

O.

UL 797 - Electrical Metallic Tubing-Steel; Current Edition, Including All Revisions.

P.

UL 1242 - Electrical Intermediate Metal Conduit-Steel; Current Edition, Including All Revisions.

ADMINISTRATIVE REQUIREMENTS
A.

Coordination:
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1.
2.
3.
4.
5.
B.

1.5

1.6

Sequencing:
1.
Do not begin installation of conductors and cables until installation of conduit is complete between
outlet, junction and splicing points.

SUBMITTALS
A.

Product Data: Provide manufacturer's standard catalog pages and data sheets for conduits and fittings.

B.

Project Record Documents: Record actual routing for conduits installed underground, conduits
embedded within concrete slabs, and conduits 2 inch (53 mm) trade size and larger.

QUALITY ASSURANCE
A.

1.7

Coordinate minimum sizes of conduits with the actual conductors to be installed, including
adjustments for conductor sizes increased for voltage drop.
Coordinate the arrangement of conduits with structural members, ductwork, piping, equipment and
other potential conflicts installed under other sections or by others.
Verify exact conduit termination locations required for boxes, enclosures, and equipment installed
under other sections or by others.
Coordinate the work with other trades to provide roof penetrations that preserve the integrity of the
roofing system and do not void the roof warranty.
Notify Architect of any conflicts with or deviations from the contract documents. Obtain direction
before proceeding with work.

Conform to requirements of NFPA 70.

DELIVERY, STORAGE, AND HANDLING
A.

Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's instructions.

PART 2 PRODUCTS
2.1

CONDUIT APPLICATIONS
A.

Do not use conduit and associated fittings for applications other than as permitted by NFPA 70 and
product listing.

B.

Unless otherwise indicated and where not otherwise restricted, use the conduit types indicated for the
specified applications. Where more than one listed application applies, comply with the most restrictive
requirements. Where conduit type for a particular application is not specified, use galvanized steel rigid
metal conduit.

C.

Underground:
1.
Under Slab on Grade: Use galvanized steel rigid metal conduit, intermediate metal conduit (IMC),
or rigid PVC conduit.
2.
Exterior, Direct-Buried: Use galvanized steel rigid metal conduit, intermediate metallic conduit
(IMC), or rigid PVC conduit.
3.
Exterior, Embedded Within Concrete: Use galvanized steel rigid metal conduit, intermediate metal
conduit (IMC), or rigid PVC conduit.
4.
Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid metal conduit
where emerging from underground.
5.
Where rigid polyvinyl (PVC) conduit larger than 2 inch (53 mm) trade size is provided, use
galvanized steel rigid metal conduit elbows for bends.
6.
Where steel conduit is installed in direct contact with earth where soil has a resistivity of less than
2000 ohm-centimeters or is characterized as severely corrosive based on soils report or local
experience, use corrosion protection tape to provide supplementary corrosion protection.
7.
Where steel conduit emerges from concrete into soil, use corrosion protection tape to provide
supplementary corrosion protection for a minimum of 4 inches on either side of where conduit
emerges.

D.

Embedded Within Concrete:
1.
Within Slab on Grade: Not permitted.
2.
Within Slab Above Ground: Not permitted.
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3.
4.

Within Concrete Walls Above Ground: Use galvanized steel rigid metal conduit, intermediate
metal conduit (IMC), or rigid PVC conduit.
Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid metal conduit
where emerging from concrete.

E.

Concealed Within Masonry Walls: Use galvanized steel rigid metal conduit, intermediate metal conduit
(IMC), or electrical metallic tubing (EMT).

F.

Concealed Within Hollow Stud Walls: Use galvanized steel rigid metal conduit, intermediate metal
conduit (IMC), or electrical metallic tubing (EMT).

G.

Concealed Above Accessible Ceilings: Use galvanized steel rigid metal conduit, intermediate metal
conduit (IMC), or electrical metallic tubing (EMT).

H.

Interior, Damp or Wet Locations: Use galvanized steel rigid metal conduit or intermediate metal conduit
(IMC).

I.

Exposed, Interior, Not Subject to Physical Damage: Use galvanized steel rigid metal conduit,
intermediate metal conduit (IMC), or electrical metallic tubing (EMT).

J.

Exposed, Interior, Subject to Physical Damage: Use galvanized steel rigid metal conduit or intermediate
metal conduit (IMC).
1.
Locations subject to physical damage include, but are not limited to:
a. Where exposed below 8 feet, except within electrical and communication rooms or closets.
b. Where exposed below 20 feet in warehouse areas.

K.

Exposed, Exterior: Use galvanized steel rigid metal conduit or intermediate metal conduit (IMC).

L.

Concealed, Exterior, Not Embedded in Concrete or in Contact With Earth: Use galvanized steel rigid
metal conduit or intermediate metal conduit (IMC).

M. Connections to Luminaires Above Accessible Ceilings: Use flexible metal conduit.
1.
Maximum Length: 6 feet.
N.

2.2

2.3

Connections to Vibrating Equipment:
1.
Dry Locations: Use flexible metal conduit.
2.
Damp, Wet, or Corrosive Locations: Use liquidtight flexible metal conduit.
3.
Maximum Length: 6 feet unless otherwise indicated.
4.
Vibrating equipment includes, but is not limited to:
a. Transformers.
b. Motors.

CONDUIT REQUIREMENTS
A.

Electrical Service Conduits: Also comply with Section 262701.

B.

Communications Systems Conduits: Also comply with Section 271005.

C.

Provide all conduit, fittings, supports, and accessories required for a complete raceway system.

D.

Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) or testing firm
acceptable to authority having jurisdiction as suitable for the purpose indicated.

E.

Minimum Conduit Size, Unless Otherwise Indicated:
1.
Branch Circuits: 1/2 inch (16 mm) trade size.
2.
Control Circuits: 1/2 inch (16 mm) trade size.
3.
Flexible Connections to Luminaires: 1/2 inch (16 mm) trade size.
4.
Underground, Interior: 3/4 inch (21 mm) trade size.
5.
Underground, Exterior: 1 inch (27 mm) trade size.

F.

Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable minimum
size requirements specified.

GALVANIZED STEEL RIGID METAL CONDUIT (RMC)
A.

Manufacturers:
1.
Allied Tube & Conduit: www.alliedeg.com/#sle.
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2.
3.
4.

2.4

2.5

2.6

Republic Conduit: www.republic-conduit.com/#sle.
Wheatland Tube Company: www.wheatland.com/#sle.
Substitutions: See Section 016000 - Product Requirements.

B.

Description: NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI C80.1 and
listed and labeled as complying with UL 6.

C.

Fittings:
1.
Non-Hazardous Locations: Use fittings complying with NEMA FB 1 and listed and labeled as
complying with UL 514B.
2.
Material: Use steel or malleable iron.
a. Do not use die cast zinc fittings.
3.
Connectors and Couplings: Use threaded type fittings only. Threadless set screw and compression
(gland) type fittings are not permitted.

INTERMEDIATE METAL CONDUIT (IMC)
A.

Manufacturers:
1.
Allied Tube & Conduit: www.alliedeg.com/#sle.
2.
Republic Conduit: www.republic-conduit.com/#sle.
3.
Wheatland Tube Company: www.wheatland.com/#sle.
4.
Substitutions: See Section 016000 - Product Requirements.

B.

Description: NFPA 70, Type IMC galvanized steel intermediate metal conduit complying with ANSI
C80.6 and listed and labeled as complying with UL 1242.

C.

Fittings:
1.
Non-Hazardous Locations: Use fittings complying with NEMA FB 1 and listed and labeled as
complying with UL 514B.
2.
Material: Use steel or malleable iron.
a. Do not use die cast zinc fittings.
3.
Connectors and Couplings: Use threaded type fittings only. Threadless set screw and compression
(gland) type fittings are not permitted.

FLEXIBLE METAL CONDUIT (FMC)
A.

Manufacturers:
1.
AFC Cable Systems, Inc: www.afcweb.com/#sle.
2.
Electri-Flex Company: www.electriflex.com/#sle.
3.
International Metal Hose: www.metalhose.com/#sle.
4.
Substitutions: See Section 016000 - Product Requirements.

B.

Description: NFPA 70, Type FMC standard wall steel or standard wall aluminum flexible metal conduit
listed and labeled as complying with UL 1, and listed for use in classified firestop systems to be used.

C.

Fittings:
1.
Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with UL
514B.
2.
Material: Use steel or malleable iron.
a. Do not use die cast zinc fittings.

LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)
A.

Manufacturers:
1.
AFC Cable Systems, Inc: www.afcweb.com/#sle.
2.
Electri-Flex Company: www.electriflex.com/#sle.
3.
International Metal Hose: www.metalhose.com/#sle.
4.
Substitutions: See Section 016000 - Product Requirements.

B.

Description: NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel or aluminum flexible metal
conduit listed and labeled as complying with UL 360.

C.

Fittings:
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1.
2.
2.7

2.8

2.9

Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with UL
514B.
Material: Use steel or malleable iron.
a. Do not use die cast zinc fittings.

ELECTRICAL METALLIC TUBING (EMT)
A.

Manufacturers:
1.
Allied Tube & Conduit: www.alliedeg.com/#sle.
2.
Republic Conduit: www.republic-conduit.com/#sle.
3.
Wheatland Tube Company: www.wheatland.com/#sle.
4.
Substitutions: See Section 016000 - Product Requirements.

B.

Description: NFPA 70, Type EMT steel electrical metallic tubing complying with ANSI C80.3 and listed
and labeled as complying with UL 797.

C.

Fittings:
1.
Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with UL
514B.
2.
Material: Use steel or malleable iron.
a. Do not use die cast zinc fittings.
3.
Connectors and Couplings: Use compression (gland) or set-screw type.
a. Do not use indenter type connectors and couplings.

RIGID POLYVINYL CHLORIDE (PVC) CONDUIT
A.

Manufacturers:
1.
Cantex Inc: www.cantexinc.com/#sle.
2.
Carlon, a brand of Thomas & Betts Corporation: www.carlon.com/#sle.
3.
JM Eagle: www.jmeagle.com/#sle.
4.
Substitutions: See Section 016000 - Product Requirements.

B.

Description: NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC 2 and
listed and labeled as complying with UL 651; Schedule 40 unless otherwise indicated, Schedule 80 where
subject to physical damage; rated for use with conductors rated 90 degrees C.

C.

Fittings:
1.
Manufacturer: Same as manufacturer of conduit to be connected.
2.
Description: Fittings complying with NEMA TC 3 and listed and labeled as complying with UL
651; material to match conduit.

ACCESSORIES
A.

Corrosion Protection Tape: PVC-based, minimum thickness of 20 mil.

B.

Conduit Joint Compound: Corrosion-resistant, electrically conductive; suitable for use with the conduit
to be installed.

C.

Solvent Cement for PVC Conduit and Fittings: As recommended by manufacturer of conduit and fittings
to be installed.

D.

Pull Strings: Use nylon cord with average breaking strength of not less than 200 pound-force.

E.

Sealing Compound for Sealing Fittings: Listed for use with the particular fittings to be installed.

PART 3 EXECUTION
3.1

3.2

EXAMINATION
A.

Verify that field measurements are as shown on drawings.

B.

Verify that mounting surfaces are ready to receive conduits.

C.

Verify that conditions are satisfactory for installation prior to starting work.

INSTALLATION
A.

Install products in accordance with manufacturer's instructions.
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B.

Install conduit in a neat and workmanlike manner in accordance with NECA 1.

C.

Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101.

D.

Install intermediate metal conduit (IMC) in accordance with NECA 101.

E.

Install rigid polyvinyl chloride (PVC) conduit in accordance with NECA 111.

F.

Conduit Routing:
1.
Unless dimensioned, conduit routing indicated is diagrammatic.
2.
When conduit destination is indicated and routing is not shown, determine exact routing required.
3.
Conceal all conduits unless specifically indicated to be exposed.
4.
Conduits in the following areas may be exposed, unless otherwise indicated:
a. Electrical rooms.
b. Mechanical equipment rooms.
c. Within joists in areas with no ceiling.
5.
Unless otherwise approved, do not route conduits exposed:
a. Across floors.
b. Across roofs.
c. Across top of parapet walls.
d. Across building exterior surfaces.
6.
Conduits installed underground or embedded in concrete may be routed in the shortest possible
manner unless otherwise indicated. Route all other conduits parallel or perpendicular to building
structure and surfaces, following surface contours where practical.
7.
Arrange conduit to maintain adequate headroom, clearances, and access.
8.
Arrange conduit to provide no more than the equivalent of four 90 degree bends between pull
points.
9.
Route conduits above water and drain piping where possible.
10. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at sealing fittings
where moisture may collect.
11. Maintain minimum clearance of 6 inches between conduits and piping for other systems.
12. Maintain minimum clearance of 12 inches between conduits and hot surfaces. This includes, but is
not limited to:
a. Heaters.
b. Hot water piping.
c. Flues.
13. Group parallel conduits in the same area together on a common rack.

G.

Conduit Support:
1.
Secure and support conduits in accordance with NFPA 70 and Section 260529 using suitable
supports and methods approved by the authority having jurisdiction.
2.
Provide independent support from building structure. Do not provide support from piping,
ductwork, or other systems.
3.
Installation Above Suspended Ceilings: Do not provide support from ceiling support system. Do
not provide support from ceiling grid or allow conduits to lay on ceiling tiles.
4.
Use conduit strap to support single surface-mounted conduit.
a. Use clamp back spacer with conduit strap for damp and wet locations to provide space
between conduit and mounting surface.
5.
Use metal channel (strut) with accessory conduit clamps to support multiple parallel
surface-mounted conduits.
6.
Use conduit clamp to support single conduit from beam clamp or threaded rod.
7.
Use trapeze hangers assembled from threaded rods and metal channel (strut) with accessory conduit
clamps to support multiple parallel suspended conduits.

H.

Connections and Terminations:
1.
Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized steel
conduits prior to making connections.
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2.
3.
4.
5.
6.
7.
8.

Where two threaded conduits must be joined and neither can be rotated, use three-piece couplings
or split couplings. Do not use running threads.
Use suitable adapters where required to transition from one type of conduit to another.
Provide drip loops for liquidtight flexible conduit connections to prevent drainage of liquid into
connectors.
Terminate threaded conduits in boxes and enclosures using threaded hubs or double lock nuts for
dry locations and raintight hubs for wet locations.
Where spare conduits stub up through concrete floors and are not terminated in a box or enclosure,
provide threaded couplings equipped with threaded plugs set flush with finished floor.
Provide insulating bushings or insulated throats at all conduit terminations to protect conductors.
Secure joints and connections to provide maximum mechanical strength and electrical continuity.

I.

Penetrations:
1.
Do not penetrate or otherwise notch or cut structural members, including footings and grade beams,
without approval of Structural Engineer.
2.
Make penetrations perpendicular to surfaces unless otherwise indicated.
3.
Provide sleeves for penetrations as indicated or as required to facilitate installation. Set sleeves
flush with exposed surfaces unless otherwise indicated or required.
4.
Conceal bends for conduit risers emerging above ground.
5.
Seal interior of conduits entering the building from underground at first accessible point to prevent
entry of moisture and gases.
6.
Where conduits penetrate waterproof membrane, seal as required to maintain integrity of
membrane.
7.
Make penetrations for roof-mounted equipment within associated equipment openings and curbs
where possible to minimize roofing system penetrations. Where penetrations are necessary, seal as
indicated or as required to preserve integrity of roofing system and maintain roof warranty. Include
proposed locations of penetrations and methods for sealing with submittals.
8.
Install firestopping to preserve fire resistance rating of partitions and other elements, using materials
and methods specified in Section 078400.

J.

Underground Installation:
1.
Provide trenching and backfilling in accordance with specifications.
2.
Minimum Cover, Unless Otherwise Indicated or Required:
a. Underground, Exterior: 24 inches.
b. Under Slab on Grade: 12 inches to bottom of slab.
3.
Provide underground warning tape in accordance with Section 260553 along entire conduit length
for service entrance where not concrete-encased.

K.

Concrete Encasement: Where conduits not otherwise embedded within concrete are indicated to be
concrete-encased, provide concrete in accordance with Section 033000 with minimum concrete cover of
3 inches on all sides unless otherwise indicated.

L.

Conduit Movement Provisions: Where conduits are subject to movement, provide expansion and
expansion/deflection fittings to prevent damage to enclosed conductors or connected equipment. This
includes, but is not limited to:
1.
Where conduits cross structural joints intended for expansion, contraction, or deflection.
2.
Where conduits are subject to earth movement by settlement or frost.

M. Condensation Prevention: Where conduits cross barriers between areas of potential substantial
temperature differential, provide sealing fitting or approved sealing compound at an accessible point near
the penetration to prevent condensation. This includes, but is not limited to:
1.
Where conduits pass from outdoors into conditioned interior spaces.
2.
Where conduits pass from unconditioned interior spaces into conditioned interior spaces.
N.

Provide pull string in all empty conduits and in conduits where conductors and cables are to be installed
by others. Leave minimum slack of 12 inches at each end.

O.

Provide grounding and bonding in accordance with Section 260526.
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P.
3.3

3.4

FIELD QUALITY CONTROL
A.

See Section 014000 - Quality Requirements, for additional requirements.

B.

Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by manufacturer.
Replace components that exhibit signs of corrosion.

C.

Correct deficiencies and replace damaged or defective conduits.

CLEANING
A.

3.5

Identify conduits in accordance with Section 260553.

Clean interior of conduits to remove moisture and foreign matter.

PROTECTION
A.

Immediately after installation of conduit, use suitable manufactured plugs to provide protection from
entry of moisture and foreign material and do not remove until ready for installation of conductors.
END OF SECTION 260534
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SECTION 260537
BOXES
PART 1 GENERAL
1.1

1.2

1.3

1.4

SECTION INCLUDES
A.

Outlet and device boxes up to 100 cubic inches, including those used as junction and pull boxes.

B.

Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches.

C.

Pull and junction boxes.

RELATED REQUIREMENTS
A.

Section 083100 - Access Doors and Panels: Panels for maintaining access to concealed boxes.

B.

Section 260526 - Grounding and Bonding for Electrical Systems.

C.

Section 260529 - Hangers and Supports for Electrical Systems.

D.

Section 260553 - Identification for Electrical Systems: Identification products and requirements.

E.

Section 262726 - Wiring Devices:
1.
Wall plates.

F.

Section 26 2716 - Electrical Cabinets and Enclosures.

G.

Section 26 2726 - Wiring Devices: Wall plates in finished areas.

REFERENCE STANDARDS
A.

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.

B.

NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2010.

C.

NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic Tubing,
and Cable; 2012.

D.

NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports; 2013.

E.

NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2014.

F.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

G.

UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current Edition,
Including All Revisions.

H.

UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition, Including
All Revisions.

I.

UL 508A - Industrial Control Panels; Current Edition, Including All Revisions.

J.

UL 514A - Metallic Outlet Boxes; Current Edition, Including All Revisions.

K.

UL 514C - Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers; Current Edition, Including All
Revisions.

ADMINISTRATIVE REQUIREMENTS
A.

Coordination:
1.
Coordinate the work with other trades to avoid placement of ductwork, piping, equipment, or other
potential obstructions within the dedicated equipment spaces and working clearances for electrical
equipment required by NFPA 70.
2.
Coordinate arrangement of electrical equipment with the dimensions and clearance requirements of
the actual equipment to be installed.
3.
Coordinate minimum sizes of boxes with the actual installed arrangement of conductors, clamps,
support fittings, and devices, calculated according to NFPA 70.
4.
Coordinate minimum sizes of pull boxes with the actual installed arrangement of connected
conduits, calculated according to NFPA 70.
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5.
6.
7.
8.
1.5

1.6

Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc. installed under
other sections or by others.
Coordinate the work with other trades to preserve insulation integrity.
Coordinate the work with other trades to provide walls suitable for installation of flush-mounted
boxes where indicated.
Notify Architect of any conflicts with or deviations from the contract documents. Obtain direction
before proceeding with work.

SUBMITTALS
A.

See Section 013000 - Administrative Requirements, for submittal procedures.

B.

Project Record Documents: Record actual locations and mounting heights of outlet, pull, and junction
boxes on project record documents.

QUALITY ASSURANCE
A.

Conform to requirements of NFPA 70.

PART 2 PRODUCTS
2.1

BOXES
A.

General Requirements:
1.
Do not use boxes and associated accessories for applications other than as permitted by NFPA 70
and product listing.
2.
Provide all boxes, fittings, supports, and accessories required for a complete raceway system and to
accommodate devices and equipment to be installed.
3.
Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) or testing
firm acceptable to authority having jurisdiction as suitable for the purpose indicated.
4.
Where box size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.
5.
Provide grounding terminals within boxes where equipment grounding conductors terminate.

B.

Outlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction and Pull Boxes:
1.
Use sheet-steel boxes for dry locations unless otherwise indicated or required.
2.
Use cast iron boxes or cast aluminum boxes for damp or wet locations unless otherwise indicated or
required; furnish with compatible weatherproof gasketed covers.
3.
Use suitable concrete type boxes where flush-mounted in concrete.
4.
Use suitable masonry type boxes where flush-mounted in masonry walls.
5.
Use raised covers suitable for the type of wall construction and device configuration where
required.
6.
Use shallow boxes where required by the type of wall construction.
7.
Do not use "through-wall" boxes designed for access from both sides of wall.
8.
Sheet-Steel Boxes: Comply with NEMA OS 1, and list and label as complying with UL 514A.
9.
Cast Metal Boxes: Comply with NEMA FB 1, and list and label as complying with UL 514A;
furnish with threaded hubs.
10. Nonmetallic Boxes: Comply with NEMA OS 2, and list and label as complying with UL 514C.
11. Boxes for Supporting Luminaires and Ceiling Fans: Listed as suitable for the type and weight of
load to be supported; furnished with fixture stud to accommodate mounting of luminaire where
required.
12. Boxes for Ganged Devices: Use multigang boxes of single-piece construction. Do not use
field-connected gangable boxes.
13. Wall Plates: Comply with Section 262726.

C.

Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches:
1.
Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E, or UL 508A.
2.
NEMA 250 Environment Type, Unless Otherwise Indicated:
3.
Junction and Pull Boxes Larger Than 100 cubic inches:
a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated.
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4.

Finish for Painted Steel Enclosures: Manufacturer's standard grey unless otherwise indicated.

PART 3 EXECUTION
3.1

3.2

EXAMINATION
A.

Verify that field measurements are as shown on drawings.

B.

Verify that mounting surfaces are ready to receive boxes.

C.

Verify that conditions are satisfactory for installation prior to starting work.

D.

Verify locations of outlets in offices and work areas prior to rough-in.

INSTALLATION
A.

Install products in accordance with manufacturer's instructions.

B.

Perform work in a neat and workmanlike manner in accordance with NECA 1 and, where applicable,
NECA 130, including mounting heights specified in those standards where mounting heights are not
indicated.

C.

Arrange equipment to provide minimum clearances in accordance with manufacturer's instructions and
NFPA 70.

D.

Flush-mount boxes in finished areas unless specifically indicated to be surface-mounted.

E.

Box Locations:
1.
Locate boxes to be accessible. Provide access panels in accordance with Section 083100 as required
where approved by the Architect.
2.
Unless dimensioned, box locations indicated are approximate.
3.
Locate boxes as required for devices installed under other sections or by others.
4.
Locate boxes so that wall plates do not span different building finishes.
5.
Locate boxes so that wall plates do not cross masonry joints.

F.

Box Supports:
1.
Secure and support boxes in accordance with NFPA 70 and Section 260529 using suitable supports
and methods approved by the authority having jurisdiction.
2.
Provide independent support from building structure except for cast metal boxes (other than boxes
used for fixture support) supported by threaded conduit connections in accordance with NFPA 70.
Do not provide support from piping, ductwork, or other systems.

G.

Install boxes plumb and level.

H.

Flush-Mounted Boxes:
1.
Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc. so that front
edge of box or associated raised cover is not set back from finished surface more than 1/4 inch or
does not project beyond finished surface.
2.
Install boxes in combustible materials such as wood so that front edge of box or associated raised
cover is flush with finished surface.
3.
Repair rough openings around boxes in noncombustible materials such as concrete, tile, gypsum,
plaster, etc. so that there are no gaps or open spaces greater than 1/8 inch at the edge of the box.

I.

Install boxes as required to preserve insulation integrity.

J.

Install permanent barrier between ganged wiring devices when voltage between adjacent devices exceeds
300 V.

K.

Install firestopping to preserve fire resistance rating of partitions and other elements, using materials and
methods specified in Section 078400.

L.

Close unused box openings.

M. Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment installed or
designated for future use.
N.

Provide grounding and bonding in accordance with Section 260526.

O.

Install boxes securely, in a neat and workmanlike manner, as specified in NECA 1.
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P.

Install in locations as shown on Drawings, and as required for splices, taps, wire pulling, equipment
connections, and as required by NFPA 70.

Q.

Coordinate installation of outlet boxes for equipment connected under Section 26 2717.

R.

Set wall mounted boxes at elevations to accommodate mounting heights indicated.

S.

Electrical boxes are shown on Drawings in approximate locations unless dimensioned.
1.
Adjust box locations up to 10 feet if required to accommodate intended purpose.

T.

Orient boxes to accommodate wiring devices oriented as specified in Section 26 2726.

U.

Maintain headroom and present neat mechanical appearance.

V.

Install pull boxes and junction boxes above accessible ceilings and in unfinished areas only.

W. Inaccessible Ceiling Areas: Install outlet and junction boxes no more than 6 inches from ceiling access
panel or from removable recessed luminaire.
X.

Coordinate mounting heights and locations of outlets mounted above counters, benches, and
backsplashes.

Y.

Locate outlet boxes to allow luminaires positioned as shown on reflected ceiling plan.

Z.

Align adjacent wall mounted outlet boxes for switches, thermostats, and similar devices.

AA. Use flush mounting outlet box in finished areas.
AB. Locate flush mounting box in masonry wall to require cutting of masonry unit corner only. Coordinate
masonry cutting to achieve neat opening.
AC. Unless otherwise indicated, provide separate boxes for line voltage and low voltage systems.
AD. Locate outlet boxes so that wall plates do not span different building finishes.
AE. Do not install flush mounting box back-to-back in walls; provide minimum 6 inches separation.
AF. Secure flush mounting box to interior wall and partition studs. Accurately position to allow for surface
finish thickness.
AG. Use stamped steel bridges to fasten flush mounting outlet box between studs.
AH. Install flush mounting box without damaging wall insulation or reducing its effectiveness.
AI. Use adjustable steel channel fasteners for hung ceiling outlet box.
AJ. Do not fasten boxes to ceiling support wires.
AK. Support boxes independently of conduit, except cast box that is connected to two rigid metal conduits
both supported within 12 inches of box.
AL. Use gang box where more than one device is mounted together. Do not use sectional box.
AM. Use gang box with plaster ring for single device outlets.
AN. Use cast outlet box in exterior locations exposed to the weather and wet locations.
AO. Large Pull Boxes: Use hinged enclosure in interior dry locations, surface-mounted cast metal box in
other locations.
AP. Identify boxes in accordance with Section 260553.
3.3

3.4

ADJUSTING
A.

Adjust flush-mounting outlets to make front flush with finished wall material.

B.

Install knockout closures in unused box openings.

CLEANING
A.

Clean interior of boxes to remove dirt, debris, plaster and other foreign material.
END OF SECTION 260537
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SECTION 260553
IDENTIFICATION FOR ELECTRICAL SYSTEMS
PART 1 GENERAL
1.1

1.2

1.3

1.4

1.5

SECTION INCLUDES
A.

Electrical identification requirements.

B.

Identification nameplates and labels.

C.

Wire and cable markers.

D.

Underground warning tape.

E.

Warning signs and labels.

RELATED REQUIREMENTS
A.

Section 260519 - Low-Voltage Electrical Power Conductors and Cables: Color coding for power
conductors and cables 600 V and less; vinyl color coding electrical tape.

B.

Section 262726 - Wiring Devices: Device and wallplate finishes; factory pre-marked wallplates.

REFERENCE STANDARDS
A.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

B.

UL 969 - Marking and Labeling Systems; Current Edition, Including All Revisions.

ADMINISTRATIVE REQUIREMENTS
A.

Coordination:
1.
Verify final designations for equipment, systems, and components to be identified prior to
fabrication of identification products.

B.

Sequencing:
1.
Do not conceal items to be identified, in locations such as above suspended ceilings, until
identification products have been installed.
2.
Do not install identification products until final surface finishes and painting are complete.

QUALITY ASSURANCE
A.

1.6

Conform to requirements of NFPA 70.

FIELD CONDITIONS
A.

Do not install adhesive products when ambient temperature is lower than recommended by manufacturer.

PART 2 PRODUCTS
2.1

IDENTIFICATION REQUIREMENTS
A.

Identification for Equipment:
1.
Use identification nameplate to identify each piece of electrical distribution and control equipment
and associated sections, compartments, and components.
a. Switchboards:
1) Identify voltage and phase.
2) Use identification nameplate to identify main overcurrent protective device.
3) Use identification nameplate to identify load(s) served for each branch device.
b. Panelboards:
1) Identify ampere rating.
2) Identify voltage and phase.
3) Use typewritten circuit directory to identify load(s) served for panelboards with a door.
4) For power panelboards without a door, use identification nameplate to identify load(s)
served for each branch device. Do not identify spares and spaces.
c. Enclosed switches:
1) Identify voltage and phase.
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2) Identify load(s) served. Include location when not within sight of equipment.
Enclosed Contactors:
1) Identify coil voltage.
2) Identify load(s) and associated circuits controlled. Include location.
Service Equipment:
a. Use identification nameplate to identify each service disconnecting means.
Use identification label or handwritten text using indelible marker on inside of door at each fused
switch to identify required NEMA fuse class and size.
Use field-painted floor markings, floor marking tape, or warning labels to identify required
equipment working clearances where indicated or where required by the authority having
jurisdiction.
Arc Flash Hazard Warning Labels: Use warning labels to identify arc flash hazards for
switchboards and panelboards.
a. Legend: Include orange header that reads "WARNING", followed by the word message "Arc
Flash and Shock Hazard; Appropriate PPE Required; Do not operate controls or open covers
without appropriate personal protection equipment; Failure to comply may result in injury or
death; Refer to NFPA 70E for minimum PPE requirements" or approved equivalent.
d.

2.
3.
4.
5.

2.2

B.

Identification for Conductors and Cables:
1.
Color Coding for Power Conductors 600 V and Less: Comply with Section 260519.
2.
Identification for Communications Conductors and Cables: Comply with Section 271005.
3.
Use identification nameplate or identification label to identify color code for ungrounded and
grounded power conductors inside door or enclosure at each piece of feeder or branch-circuit
distribution equipment.

C.

Identification for Raceways:
1.
Use identification labels or plastic marker tags to identify spare conduits at each end. Identify
purpose and termination location.
2.
Use underground warning tape to identify underground raceways.

D.

Identification for Boxes:
1.
Use color coded boxes to identify systems other than normal power system.
a. Color-Coded Boxes: Field-painted in accordance with Section 099000 per the following color
code:.
1) Fire Alarm System: Red.

E.

Identification for Devices:
1.
Identification for Communications Devices: Comply with Section 271005.
2.
Wiring Device and Wallplate Finishes: Comply with Section 262726.
3.
Use identification label or engraved wallplate to identify load controlled for wall-mounted control
devices controlling loads that are not visible from the control location and for multiple
wall-mounted control devices installed at one location.
4.
Use identification label to identify receptacles protected by upstream GFI protection, where
permitted.

IDENTIFICATION NAMEPLATES AND LABELS
A.

Identification Nameplates:
1.
Materials:
a. Indoor Clean, Dry Locations: Use plastic nameplates.
b. Outdoor Locations: Use plastic, stainless steel, or aluminum nameplates suitable for exterior
use.
2.
Plastic Nameplates: Two-layer or three-layer laminated acrylic or electrically non-conductive
phenolic with beveled edges; minimum thickness of 1/16 inch; engraved text.
a. Exception: Provide minimum thickness of 1/8 inch when any dimension is greater than 4
inches.
3.
Stainless Steel Nameplates: Minimum thickness of 1/32 inch; engraved or laser-etched text.
4.
Aluminum Nameplates: Anodized; minimum thickness of 1/32 inch; engraved or laser-etched text.
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5.

2.3

Mounting Holes for Mechanical Fasteners: Two, centered on sides for sizes up to 1 inch high;
Four, located at corners for larger sizes.

B.

Identification Labels:
1.
Manufacturers:
2.
Materials: Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and abrasion
resistant.
a. Use only for indoor locations.
3.
Text: Use factory pre-printed or machine-printed text. Do not use handwritten text unless otherwise
indicated.

C.

Format for Equipment Identification:
1.
Minimum Size: 1 inch by 2.5 inches.
2.
Legend:
a. Equipment designation or other approved description.
b. Other information as indicated.
3.
Text: All capitalized unless otherwise indicated.
4.
Minimum Text Height:
a. Equipment Designation: 1/2 inch.
b. Other Information: 1/4 inch.
5.
Color:
a. Normal Power System: White text on black background.
b. Fire Alarm System: White text on red background.

D.

Format for General Information and Operating Instructions:
1.
Minimum Size: 1 inch by 2.5 inches.
2.
Legend: Include information or instructions indicated or as required for proper and safe operation
and maintenance.
3.
Text: All capitalized unless otherwise indicated.
4.
Minimum Text Height: 1/4 inch.
5.
Color: Black text on white background unless otherwise indicated.
a. Exceptions:
1) Provide white text on red background for general information or operational instructions
for fire alarm systems.

E.

Format for Caution and Warning Messages:
1.
Minimum Size: 2 inches by 4 inches.
2.
Legend: Include information or instructions indicated or as required for proper and safe operation
and maintenance.
3.
Text: All capitalized unless otherwise indicated.
4.
Minimum Text Height: 1/2 inch.
5.
Color: Black text on yellow background unless otherwise indicated.

F.

Format for Control Device Identification:
1.
Minimum Size: 3/8 inch by 1.5 inches.
2.
Legend: Load controlled or other designation indicated.
3.
Text: All capitalized unless otherwise indicated.
4.
Minimum Text Height: 3/16 inch.
5.
Color: Black text on clear background.

WIRE AND CABLE MARKERS
A.

Markers for Conductors and Cables: Use wrap-around self-adhesive vinyl cloth, wrap-around
self-adhesive vinyl self-laminating, heat-shrink sleeve, plastic sleeve, plastic clip-on, or vinyl split sleeve
type markers suitable for the conductor or cable to be identified.

B.

Markers for Conductor and Cable Bundles: Use plastic marker tags secured by nylon cable ties.

C.

Legend: Power source and circuit number or other designation indicated.
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2.4

2.5

D.

Text: Use factory pre-printed or machine-printed text, all capitalized unless otherwise indicated.
1.
Do not use handwritten text.

E.

Minimum Text Height: 1/8 inch.

F.

Color: Black text on white background unless otherwise indicated.

UNDERGROUND WARNING TAPE
A.

Materials: Use non-detectable type polyethylene tape suitable for direct burial, unless otherwise
indicated.
1.
Exception: Use foil-backed detectable type tape where required by serving utility.

B.

Non-detectable Type Tape: 3 inches wide, with minimum thickness of 4 mil.

C.

Foil-backed Detectable Type Tape: 3 inches wide, with minimum thickness of 5 mil, unless otherwise
required for proper detection.

D.

Legend: Type of service, continuously repeated over full length of tape.

E.

Color:
1.
Tape for Buried Power Lines: Black text on red background.
2.
Tape for Buried Communication, Alarm, and Signal Lines: Black text on orange background.

WARNING SIGNS AND LABELS
A.

Comply with ANSI Z535.2 or ANSI Z535.4 as applicable.

B.

Warning Signs:
1.
Materials:
a. Indoor Dry, Clean Locations: Use factory pre-printed rigid plastic or self-adhesive vinyl signs.
b. Outdoor Locations: Use factory pre-printed rigid aluminum signs.
2.
Rigid Signs: Provide four mounting holes at corners for mechanical fasteners.
3.
Minimum Size: 7 by 10 inches unless otherwise indicated.

C.

Warning Labels:
1.
Materials: Use factory pre-printed or machine-printed self-adhesive polyester or self-adhesive vinyl
labels; UV, chemical, water, heat, and abrasion resistant; produced using materials recognized to
UL 969.
2.
Machine-Printed Labels: Use thermal transfer process printing machines and accessories
recommended by label manufacturer.
3.
Minimum Size: 2 by 4 inches unless otherwise indicated.

PART 3 EXECUTION
3.1

PREPARATION
A.

3.2

Clean surfaces to receive adhesive products according to manufacturer's instructions.

INSTALLATION
A.

Install products in accordance with manufacturer's instructions.

B.

Install identification products to be plainly visible for examination, adjustment, servicing, and
maintenance. Unless otherwise indicated, locate products as follows:
1.
Surface-Mounted Equipment: Enclosure front.
2.
Flush-Mounted Equipment: Enclosure front.
3.
Free-Standing Equipment: Enclosure front; also enclosure rear for equipment with rear access.
4.
Elevated Equipment: Legible from the floor or working platform.
5.
Branch Devices: Adjacent to device.
6.
Interior Components: Legible from the point of access.
7.
Conduits: Legible from the floor.
8.
Boxes: Outside face of cover.
9.
Conductors and Cables: Legible from the point of access.
10. Devices: Outside face of cover.
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3.3

C.

Install identification products centered, level, and parallel with lines of item being identified.

D.

Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to interior surfaces
using self-adhesive backing or epoxy cement.
1.
Do not use adhesives on exterior surfaces except where substrate can not be penetrated.

E.

Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or wrinkles and
edges properly sealed.

F.

Install underground warning tape above buried lines with one tape per trench at 12 inch(es) below
finished grade.

G.

Secure rigid signs using stainless steel screws.

H.

Mark all handwritten text, where permitted, to be neat and legible.

FIELD QUALITY CONTROL
A.

See Section 014000 - Quality Requirements, for additional requirements.

B.

Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or other signs of
improper adhesion.
END OF SECTION 260553
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SECTION 260919
ENCLOSED CONTACTORS
PART 1 GENERAL
1.1

SECTION INCLUDES
A.

1.2

1.3

1.4

1.5

Lighting contactors.

RELATED REQUIREMENTS
A.

Section 260529 - Hangers and Supports for Electrical Systems.

B.

Section 260553 - Identification for Electrical Systems: Identification products and requirements.

REFERENCE STANDARDS
A.

NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays Rated 600
Volts; 2000 (R2005), with errata, 2008.

B.

NEMA ICS 6 - Industrial Control and Systems: Enclosures; 1993 (R2011).

C.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

SUBMITTALS
A.

See Section 013000 - Administrative Requirements, for submittal procedures.

B.

Product Data: Provide dimensions, size, voltage ratings and current ratings.

C.

Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by product
testing agency. Include instructions for storage, handling, protection, examination, preparation, and
installation of product.

QUALITY ASSURANCE
A.

Conform to requirements of NFPA 70.

B.

Products: Listed and classified by testing firm acceptable to the authority having jurisdiction as suitable
for the purpose specified and indicated.

PART 2 PRODUCTS
2.1

2.2

MANUFACTURERS
A.

General Electric Company: www.geindustrial.com

B.

Eaton Corporation; Cutler-Hammer Products: www.eaton.com/#sle.

C.

Schneider Electric; Square D Products: www.schneider-electric.us/#sle.

D.

Siemens Industry Inc.: www.sea.siemens.com

E.

Substitutions: See Section 016000 - Product Requirements.

LIGHTING CONTACTORS
A.

Description: NEMA ICS 2, magnetic lighting contactor.

B.

Configuration: Electrically held.

C.

Coil operating voltage: 120 volts, 60 Hertz.

D.

Poles: As required to match circuit configuration and control function.

E.

Contact Rating: Match branch circuit overcurrent protection, considering derating for continuous loads.

F.

Enclosure: NEMA ICS 6, Type 1.

G.

Accessories:
1.
Selector Switch: ON/OFF/AUTOMATIC.

PART 3 EXECUTION
3.1

INSTALLATION
A.

Install enclosed contactors where indicated, in accordance with manufacturer's instructions.
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B.

Install enclosed contactors plumb. Provide supports in accordance with Section 260529.

C.

Identify enclosed contactors in accordance with Section 260553.
END OF SECTION 260919
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SECTION 260923
LIGHTING CONTROL DEVICES
PART 1 GENERAL
1.1

1.2

1.3

1.4

1.5

1.6

SECTION INCLUDES
A.

Occupancy sensors.

B.

Time switches.

C.

Outdoor photo controls.

RELATED REQUIREMENTS
A.

Section 260526 - Grounding and Bonding for Electrical Systems.

B.

Section 260529 - Hangers and Supports for Electrical Systems.

C.

Section 260537 - Boxes.

D.

Section 260553 - Identification for Electrical Systems: Identification products and requirements.

E.

Section 260919 - Enclosed Contactors: Lighting contactors.

F.

Section 265100 - Interior Lighting.

G.

Section 265600 - Exterior Lighting.

REFERENCE STANDARDS
A.

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.

B.

NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2010.

C.

NEMA 410 - Performance Testing for Lighting Controls and Switching Devices with Electronic Drivers
and Discharge Ballasts; 2011.

D.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

E.

UL 773A - Nonindustrial Photoelectric Switches for Lighting Control; Current Edition, Including All
Revisions.

ADMINISTRATIVE REQUIREMENTS
A.

Coordination:
1.
Coordinate the placement of wall switch occupancy sensors with actual installed door swings.
2.
Coordinate the placement of occupancy sensors with millwork, furniture, equipment or other
potential obstructions to motion detection coverage installed under other sections or by others.
3.
Notify Architect of any conflicts or deviations from the contract documents to obtain direction prior
to proceeding with work.

B.

Sequencing:
1.
Do not install lighting control devices until final surface finishes and painting are complete.

SUBMITTALS
A.

Product Data: Include ratings, configurations, standard wiring diagrams, dimensions, colors, service
condition requirements, and installed features.
1.
Occupancy Sensors: Include detailed motion detection coverage range diagrams.

B.

Manufacturer's Installation Instructions: Include application conditions and limitations of use stipulated
by product testing agency. Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

C.

Operation and Maintenance Data: Include detailed information on device programming and setup.

D.

Project Record Documents: Record actual installed locations and settings for lighting control devices.

QUALITY ASSURANCE
A.

Conform to requirements of NFPA 70.
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1.7

DELIVERY, STORAGE, AND PROTECTION
A.

1.8

FIELD CONDITIONS
A.

1.9

Store products in a clean, dry space in original manufacturer's packaging in accordance with
manufacturer's written instructions until ready for installation.
Maintain field conditions within manufacturer's required service conditions during and after installation.

WARRANTY
A.

Provide five year manufacturer warranty for all occupancy sensors.

PART 2 PRODUCTS
2.1

2.2

ALL LIGHTING CONTROL DEVICES
A.

Provide products listed and classified by testing firm acceptable to the authority having jurisdiction as
suitable for the purpose specified and indicated.

B.

Unless specifically indicated to be excluded, provide all required conduit, wiring, connectors, hardware,
components, accessories, etc. as required for a complete operating system.

C.

Products for Switching of Electronic Fluorescent Ballasts: Tested and rated to be suitable for peak inrush
currents specified in NEMA 410.

OCCUPANCY SENSORS
A.

Manufacturers:
1.
Hubbell Building Automation, Inc; : www.hubbellautomation.com
2.
Sensor Switch Inc; : www.sensorswitch.com/#sle.
3.
WattStopper; : www.wattstopper.com/#sle.
4.
Substitutions: See Section 016000 - Product Requirements.

B.

All Occupancy Sensors:
1.
Description: Factory-assembled commercial specification grade devices for indoor use capable of
sensing both major motion, such as walking, and minor motion, such as small desktop level
movements, according to published coverage areas, for automatic control of load indicated.
2.
Sensor Technology:
a. Passive Infrared (PIR) Occupancy Sensors: Designed to detect occupancy by sensing
movement of thermal energy between zones.
b. Passive Infrared/Ultrasonic Dual Technology Occupancy Sensors: Designed to detect
occupancy using a combination of both passive infrared and ultrasonic technologies.
3.
Provide LED to visually indicate motion detection with separate color LEDs for each sensor type in
dual technology units.
4.
Operation: Unless otherwise indicated, occupancy sensor to turn load on when occupant presence
is detected and to turn load off when no occupant presence is detected during an adjustable turn-off
delay time interval.
5.
Dual Technology Occupancy Sensors: Field configurable turn-on and hold-on activation with
settings for activation by either or both sensing technologies.
6.
Passive Infrared Lens Field of View: Field customizable by addition of factory masking material,
adjustment of integral blinders, or similar means to block motion detection in selected areas.
7.
Turn-Off Delay: Field adjustable, up to a maximum time delay setting of not less than 5 minutes
and not more than 30 minutes.
8.
Sensitivity: Field adjustable.
9.
Adaptive Technology: Field selectable; capable of self-adjusting sensitivity and time delay
according to conditions.
10. Compatibility: Suitable for controlling incandescent lighting, low-voltage lighting with electronic
and magnetic transformers, fluorescent lighting with electronic and magnetic ballasts, and fractional
motor loads, with no minimum load requirements.
11. Load Rating for Line Voltage Occupancy Sensors: As required to control the load indicated on
drawings.
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2.3

C.

Wall Switch Occupancy Sensors:
1.
All Wall Switch Occupancy Sensors:
a. Description: Occupancy sensors designed for installation in standard wall box at standard wall
switch mounting height with a field of view of 180 degrees, integrated manual control
capability, and no leakage current to load in off mode.
b. Unless otherwise indicated or required to control the load indicated on drawings, provide line
voltage units with self-contained relay.
c. Where indicated, provide two-circuit units for control of two separate lighting loads, with
separate manual controls and separately programmable operation for each load.
d. Occupancy sensor to be field selectable as either manual-on/automatic-off or automatic on/off.
e. Manual-Off Override Control: When used to turn off load while in automatic-on mode, unit to
revert back to automatic mode after no occupant presence is detected during the delayed-off
time interval.
f.
Finish: Match finishes specified for wiring devices in Section 262726, unless otherwise
indicated.
2.
Passive Infrared/Ultrasonic Dual Technology Wall Switch Occupancy Sensors: Capable of
detecting motion within an area of 300 square feet for minor motion and 1050 square feet for major
motion.
a. Products:
1) Wattstopper #DW-100-G.
2) Substitutions: See Section 016000 - Product Requirements.

D.

Ceiling Mounted Occupancy Sensors:
1.
All Ceiling Mounted Occupancy Sensors:
a. Description: Low profile occupancy sensors designed for ceiling installation.
b. Unless otherwise indicated or required to control the load indicated on the drawings, provide
line voltage units with self-contained relay.
c. Occupancy sensor to be field selectable as either manual-on/automatic-off or automatic on/off.
d. Finish: White unless otherwise indicated.
2.
Passive Infrared/Ultrasonic Dual Technology Ceiling Mounted Occupancy Sensors:
a. Standard Range Sensors: Capable of detecting motion within an area of 1000 square feet at a
mounting height of 9 feet, with a field of view of 360 degrees.
1) Products:
(a) Wattstopper #DT-355.
(b) Substitutions: See Section 016000 - Product Requirements.

TIME SWITCHES
A.

Manufacturers:
1.
Intermatic, Inc; __________: www.intermatic.com/#sle.
2.
Paragon, a brand of Invensys Controls; __________: www.invensyscontrols.com.
3.
Tork, a division of NSI Industries LLC; __________: www.tork.com/#sle.

B.

Digital Electronic Time Switches:
1.
Description: Factory-assembled solid state programmable controller with LCD display, listed and
labeled as complying with UL 916 or UL 917.
2.
Program Capability:
a. 7-Day Time Switches: Single channel, capable of different schedule for each day of the week
with additional holiday schedule available to override normal schedule for selected days.
3.
Schedule Capacity: Not less than 16 programmable on/off operations.
4.
Provide automatic daylight savings time and leap year compensation.
5.
Provide power outage backup to retain programming and maintain clock.
6.
Manual override: Capable of overriding current schedule both permanently and temporarily until
next scheduled event.
7.
Input Supply Voltage: As indicated on the drawings.
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8.

2.4

Provide lockable enclosure; environmental type per NEMA 250 as specified for the following
installation locations:
a. Indoor clean, dry locations: Type 1.

OUTDOOR PHOTO CONTROLS
A.

Manufacturers:
1.
Intermatic, Inc; : www.intermatic.com/#sle.
2.
Kele; www.kele.com
3.
Paragon, a brand of Invensys Controls; : www.invensyscontrols.com.
4.
Tork, a division of NSI Industries LLC; : www.tork.com/#sle.
5.
Substitutions: See Section 016000 - Product Requirements.
6.
Source Limitations: Furnish products produced by a single manufacturer and obtained from a
single supplier.

B.

Stem-Mounted Outdoor Photo Controls:
1.
Description: Direct-wired photo control unit with threaded conduit mounting stem and
field-adjustable swivel base, listed and labeled as complying with UL 773A.
2.
Housing: Weatherproof, impact resistant polycarbonate.
3.
Photo Sensor: Cadmium sulfide.
4.
Provide external sliding shield for field adjustment of light level activation.
5.
Light Level Activation: 1 to 5 footcandles turn-on and 3 to 1 turn-off to turn-on ratio with delayed
turn-off.
6.
Voltage: 120 V unless otherwise indicated.
7.
Failure Mode: Fails to the on position.
8.
Load Rating: 1,800 W for tungsten load or 1,000 VA for ballast load.
9.
Products:
a. Intermatic #K4221C
b. Substitutions: See Section 01600 - Product Requirements

PART 3 EXECUTION
3.1

3.2

3.3

EXAMINATION
A.

Verify that field measurements are as shown on the drawings.

B.

Verify that outlet boxes are installed in proper locations and at proper mounting heights and are properly
sized to accommodate devices and conductors in accordance with NFPA 70.

C.

Verify that openings for outlet boxes are neatly cut and will be completely covered by devices or wall
plates.

D.

Verify that final surface finishes are complete, including painting.

E.

Verify that branch circuit wiring installation is completed, tested, and ready for connection to lighting
control devices.

F.

Verify that the service voltage and ratings of lighting control devices are appropriate for the service
voltage and load requirements at the location to be installed.

G.

Verify that conditions are satisfactory for installation prior to starting work.

PREPARATION
A.

Provide extension rings to bring outlet boxes flush with finished surface.

B.

Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

INSTALLATION
A.

Perform work in a neat and workmanlike manner in accordance with NECA 1 and, where applicable,
NECA 130.

B.

Coordinate locations of outlet boxes provided under Section 260537 as required for installation of
lighting control devices provided under this section.
1.
Mounting Heights: As indicated on the drawings.
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2.

Orient outlet boxes for vertical installation of lighting control devices unless otherwise indicated.

C.

Install lighting control devices in accordance with manufacturer's instructions.

D.

Unless otherwise indicated, connect lighting control device grounding terminal or conductor to branch
circuit equipment grounding conductor and to outlet box with bonding jumper.

E.

Install lighting control devices plumb and level, and held securely in place.

F.

Where required and not furnished with lighting control device, provide wall plate in accordance with
Section 262726.

G.

Provide required supports in accordance with Section 260529.

H.

Where applicable, install lighting control devices and associated wall plates to fit completely flush to
mounting surface with no gaps and rough opening completely covered without strain on wall plate. Repair
or reinstall improperly installed outlet boxes or improperly sized rough openings. Do not use oversized
wall plates in lieu of meeting this requirement.

I.

Occupancy Sensor Locations:
1.
Location Adjustments: Within the design intent, reasonably minor adjustments to locations may be
made in order to optimize coverage and avoid conflicts or problems affecting coverage.
2.
Locate dual technology passive infrared/ultrasonic occupancy sensors a minimum of 4 feet from air
supply ducts or other sources of heavy air flow and as per manufacturer's recommendations, in
order to minimize false triggers.

J.

Outdoor Photo Control Locations:
1.
Where possible, locate outdoor photo controls with photo sensor facing north. If north facing photo
sensor is not possible, install with photo sensor facing east, west, or down.
2.
Locate outdoor photo controls so that photo sensors do not face artificial light sources, including
light sources controlled by the photo control itself.

K.

Install outdoor photo controls so that connections are weatherproof. Do not install photo controls with
conduit stem facing up in order to prevent infiltration of water into the photo control.

L.

Unless otherwise indicated, install power packs for lighting control devices above accessible ceiling or
above access panel in inaccessible ceiling near the sensor location.

M. Unless otherwise indicated, install switches on load side of power packs so that switch does not turn off
power pack.
3.4

3.5

FIELD QUALITY CONTROL
A.

See Section 014000 - Quality Requirements, for additional requirements.

B.

Inspect each lighting control device for damage and defects.

C.

Test occupancy sensors to verify proper operation, including time delays and ambient light thresholds
where applicable. Verify optimal coverage for entire room or area.

D.

Test outdoor photo controls to verify proper operation, including time delays where applicable.

E.

Correct wiring deficiencies and replace damaged or defective lighting control devices.

ADJUSTING
A.

Adjust devices and wall plates to be flush and level.

B.

Adjust occupancy sensor settings to minimize undesired activations while optimizing energy savings, and
to achieve desired function as indicated or as directed by Architect.

C.

Where indicated or as directed by Architect, install factory masking material or adjust integral blinders on
dual technology occupancy sensor lenses to block undesired motion detection.

D.

Adjust external sliding shields on outdoor photo controls under optimum lighting conditions to achieve
desired turn-on and turn-off activation as indicated or as directed by Architect.
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3.6

CLEANING
A.

3.7

Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match original
factory finish.

CLOSEOUT ACTIVITIES
A.

Training: Train owner's personnel on operation, adjustment, programming, and maintenance of lighting
control devices.
1.
Use operation and maintenance manual as training reference, supplemented with additional training
materials as required.
2.
Provide minimum of two hours of training.
3.
Instructor: Qualified contractor familiar with the project and with sufficient knowledge of the
installed lighting control devices.
4.
Location: At project site.
END OF SECTION 260923
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SECTION 262100
LOW-VOLTAGE ELECTRICAL SERVICE ENTRANCE
PART 1 GENERAL
1.1

SECTION INCLUDES
A.

1.2

1.3

1.4

1.5

Electrical service requirements.

RELATED REQUIREMENTS
A.

Section 260519 - Low-Voltage Electrical Power Conductors and Cables.

B.

Section 260526 - Grounding and Bonding for Electrical Systems.

C.

Section 260529 - Hangers and Supports for Electrical Systems.

D.

Section 260534 - Conduit.

E.

Section 260553 - Identification for Electrical Systems: Identification products and requirements.

F.

Section 262300 - Low-Voltage Switchgear: Service entrance equipment.

G.

Section 262413 - Switchboards: Service entrance equipment.

H.

Section 262416 - Panelboards: Service entrance equipment.

REFERENCE STANDARDS
A.

IEEE C2 - National Electrical Safety Code; 2012.

B.

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.

C.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

ADMINISTRATIVE REQUIREMENTS
A.

No later than two weeks following date of the Agreement, notify Utility Company of anticipated date of
service.

B.

Coordination:
1.
Verify the following with Utility Company representative:
a. Utility Company requirements, including division of responsibility.
b. Exact location and details of utility point of connection.
c. Utility easement requirements.
d. Utility Company charges associated with providing service.
2.
Coordinate the work with other trades to avoid placement of other utilities or obstructions within
the spaces dedicated for electrical service and associated equipment.
3.
Coordinate arrangement of service entrance equipment with the dimensions and clearance
requirements of the actual equipment to be installed.
4.
Notify Architect of any conflicts with or deviations from the contract documents. Obtain direction
before proceeding with work.

C.

Arrange for Utility Company to provide permanent electrical service. Prepare and submit documentation
required by Utility Company.

D.

Utility Company charges associated with providing permanent service to be paid by Contractor..

E.

Preinstallation Meeting: Convene one week prior to commencing work of this section to review service
requirements and details with Utility Company representative.

F.

Scheduling:
1.
Arrange for inspections necessary to obtain Utility Company approval of installation.

SUBMITTALS
A.

Utility Company letter of availability for providing electrical service to project.
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1.6

B.

Product Data: Provide manufacturer's standard catalog pages and data sheets for each product. Include
ratings, configurations, standard wiring diagrams, outline and support point dimensions, finishes, weights,
service condition requirements, and installed features.

C.

Shop Drawings: Include dimensioned plan views and sections indicating locations and arrangement of
Utility Company and service entrance equipment, metering provisions, required clearances, and proposed
service routing.
1.
Obtain Utility company approval of shop drawings prior to submittal.

QUALITY ASSURANCE
A.

Comply with the following:
1.
IEEE C2 (National Electrical Safety Code).
2.
NFPA 70 (National Electrical Code).
3.
The requirements of the Utility Company.

PART 2 PRODUCTS
2.1

ELECTRICAL SERVICE REQUIREMENTS
A.

Provide new electrical service consisting of all required conduits, conductors, equipment, metering
provisions, supports, accessories, etc. as necessary for connection between Utility Company point of
supply and service entrance equipment.

B.

Electrical Service Characteristics: As indicated on drawings.

C.

Utility Company: As indicated on drawings.

D.

Division of Responsibility: As indicated on drawings.

E.

Products Furnished by Contractor: Comply with Utility Company requirements.

PART 3 EXECUTION
3.1

3.2

EXAMINATION
A.

Verify that field measurements are as indicated.

B.

Verify that ratings and configurations of service entrance equipment are consistent with the indicated
requirements.

C.

Verify that conditions are satisfactory for installation prior to starting work.

INSTALLATION
A.

Install products in accordance with manufacturer's instructions and Utility Company requirements.

B.

Perform work in accordance with NECA 1 (general workmanship).

C.

Arrange equipment to provide minimum clearances and required maintenance access.

D.

Provide required support and attachment components in accordance with Section 260529.

E.

Provide grounding and bonding for service entrance equipment in accordance with Section 260526.

F.

Identify service entrance equipment, including main service disconnect(s) in accordance with Section
260553.
END OF SECTION 262100
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SECTION 262413
SWITCHBOARDS
PART 1 GENERAL
1.1

SECTION INCLUDES
A.

1.2

1.3

1.4

A.

Section 033000 - Cast-in-Place Concrete: Concrete for supporting foundations and pads.

B.

Section 260526 - Grounding and Bonding for Electrical Systems.

C.

Section 260529 - Hangers and Supports for Electrical Systems.

D.

Section 260553 - Identification for Electrical Systems: Identification products and requirements.

REFERENCE STANDARDS
A.

FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; Federal Specification;
Revision E, 2013.

B.

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.

C.

NECA 400 - Standard for Installing and Maintaining Switchboards; 2007.

D.

NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2014.

E.

NEMA PB 2 - Deadfront Distribution Switchboards; 2011.

F.

NEMA PB 2.1 - General Instructions for Proper Handling, Installation, Operation, and Maintenance of
Deadfront Distribution Switchboards Rated 600 Volts or Less; 2013.

G.

NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems; 2013.

H.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

I.

UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker Enclosures; Current
Edition, Including All Revisions.

J.

UL 869A - Reference Standard for Service Equipment; Current Edition, Including All Revisions.

K.

UL 891 - Switchboards; Current Edition, Including All Revisions.

ADMINISTRATIVE REQUIREMENTS
A.

1.5

Switchboards.

RELATED REQUIREMENTS

Coordination:
1.
Coordinate the work with other trades to avoid placement of ductwork, piping, equipment, or other
potential obstructions within the dedicated equipment spaces and working clearances required by
NFPA 70.
2.
Coordinate arrangement of electrical equipment with the dimensions and clearance requirements of
the actual equipment to be installed.
3.
Verify with manufacturer that conductor terminations are suitable for use with the conductors to be
installed.
4.
Coordinate with manufacturer to provide shipping splits suitable for the dimensional constraints of
the installation.
5.
Notify Architect of any conflicts with or deviations from the contract documents. Obtain direction
before proceeding with work.

SUBMITTALS
A.

Product Data: Provide manufacturer's standard catalog pages and data sheets for switchboards,
enclosures, overcurrent protective devices, and other installed components and accessories.

B.

Shop Drawings: Indicate dimensions, voltage, bus ampacities, overcurrent protective device arrangement
and sizes, short circuit current ratings, conduit entry locations, conductor terminal information, and
installed features and accessories.
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C.
1.6

QUALITY ASSURANCE
A.

1.7

Conform to requirements of NFPA 70.

DELIVERY, STORAGE, AND HANDLING
A.

1.8

Maintenance Data: Include information on replacement parts and recommended maintenance procedures
and intervals.

Store in a clean, dry space having a uniform temperature to prevent condensation (including outdoor
switchboards, which are not weatherproof until completely and properly installed). Where necessary,
provide temporary enclosure space heaters or temporary power for permanent factory-installed space
heaters.

FIELD CONDITIONS
A.

Maintain field conditions within required service conditions during and after installation.

PART 2 PRODUCTS
2.1

2.2

MANUFACTURERS
A.

Switchboards:
1.
Schneider Electric; Square D Products: www.schneider-electric.us/#sle.
2.
Siemens Industry, Inc: www.usa.siemens.com/#sle.

B.

Source Limitations: Furnish switchboards and associated components produced by the same
manufacturer as the other electrical distribution equipment used for this project and obtained from a
single supplier.

SWITCHBOARDS
A.

Provide switchboards consisting of all required components, control power transformers, instrumentation
and control wiring, accessories, etc. as necessary for a complete operating system.

B.

Provide products listed, classified, and labeled as suitable for the purpose intended.

C.

Description: Dead-front switchboard assemblies complying with NEMA PB 2, and listed and labeled as
complying with UL 891; ratings, configurations and features as indicated on the drawings.

D.

Front-Connected Switchboards:
1.
Main Device(s): Individually-mounted.
2.
Feeder Devices: Panel/group-mounted.
3.
Arrangement: Front accessible only (not rear accessible), rear aligned.

E.

Service Entrance Switchboards:
1.
Listed and labeled as suitable for use as service equipment according to UL 869A.
2.
For solidly-grounded wye systems, provide factory-installed main bonding jumper between neutral
and ground busses, and removable neutral disconnecting link for testing purposes.
3.
Comply with Utility Company requirements for electrical service.
4.
Provide switchboard with phase loss protection.

F.

Service Conditions:
1.
Provide switchboards and associated components suitable for operation under the following service
conditions without derating:
a. Altitude: Less than 6,600 feet.
b. Ambient Temperature:
1) Switchboards Containing Molded Case or Insulated Case Circuit Breakers: Between 23
degrees F and 104 degrees F.

G.

Short Circuit Current Rating:
1.
Provide switchboards with listed short circuit current rating not less than the available fault current
at the installed location as indicated on the drawings.
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H.

Main Devices: Configure for top or bottom incoming feed as indicated or as required for the installation.
Provide separate pull section and/or top-mounted pullbox as indicated or as required to facilitate
installation of incoming feed.

I.

Bussing: Sized in accordance with UL 891 temperature rise requirements.
1.
Through bus (horizontal cross bus) to be fully rated through full length of switchboard
(non-tapered). Tapered bus is not permitted.
2.
Provide fully rated neutral bus unless otherwise indicated, with a suitable lug for each feeder or
branch circuit requiring a neutral connection.
3.
Provide solidly bonded equipment ground bus through full length of switchboard, with a suitable
lug for each feeder and branch circuit equipment grounding conductor.
4.
Phase and Neutral Bus Material: Aluminum.
5.
Ground Bus Material: Aluminum.

J.

Conductor Terminations: Suitable for use with the conductors to be installed.
1.
Line Conductor Terminations:
a. Main and Neutral Lug Material: Aluminum, suitable for terminating aluminum or copper
conductors.
b. Main and Neutral Lug Type: Mechanical.
2.
Load Conductor Terminations:
a. Lug Material: Aluminum, suitable for terminating aluminum or copper conductors.
b. Lug Type:

K.

Enclosures:
1.
Environment Type per NEMA 250: Unless otherwise indicated, as specified for the following
installation locations:
a. Indoor Clean, Dry Locations: Type 1 or Type 2 (drip-proof).
2.
Finish: Manufacturer's standard unless otherwise indicated.

L.

Future Provisions:
1.
Prepare designated spaces for future installation of devices including bussing, connectors, mounting
hardware and all other required provisions.
2.
Equip distribution sections with full height vertical bussing to accommodate maximum utilization of
space for devices.

M. Surge Protective Devices: Where factory-installed, internally mounted surge protective devices are
provided in accordance with Section 264300, list switchboards as a complete assembly including surge
protective device.

2.3

N.

Description: NEMA PB 2 switchboard with electrical ratings and configurations as indicated and
specified.

O.

Bus Connections: Bolted, accessible from front for maintenance.

P.

Ground Bus: Extend length of switchboard.

OVERCURRENT PROTECTIVE DEVICES
A.

Circuit Breakers:
1.
Interrupting Capacity:
a. Provide circuit breakers with interrupting capacity as required to provide the short circuit
current rating indicated, but not less than specified minimum requirements.
b. Fully Rated Systems: Provide circuit breakers with interrupting capacity not less than the
short circuit current rating indicated.
2.
Molded Case Circuit Breakers:
a. Description: Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit
breakers; listed and labeled as complying with UL 489, and complying with FS W-C-375
where applicable; ratings, configurations, and features as indicated on the drawings.
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b.

c.

2.4

Thermal Magnetic Circuit Breakers: For each pole, furnish thermal inverse time tripping
element for overload protection and magnetic instantaneous tripping element for short circuit
protection.
1) Provide field-adjustable magnetic instantaneous trip setting for circuit breaker frame
sizes 225 amperes and larger.
Electronic Trip Circuit Breakers: Furnish solid state, microprocessor-based, true rms sensing
trip units.
1) Provide the following field-adjustable trip response settings:
(a) Long time pickup, adjustable by replacing interchangeable trip unit or by setting
dial.
(b) Long time delay.
(c) Short time pickup and delay.
(d) Instantaneous pickup.

SOURCE QUALITY CONTROL
A.

Factory test switchboards according to NEMA PB 2, including the following production (routine) tests on
each switchboard assembly or component:
1.
Dielectric tests.
2.
Mechanical operation tests.
3.
Grounding of instrument transformer cases test.
4.
Electrical operation and control wiring tests, including polarity and sequence tests.
5.
Ground-fault sensing equipment test.

PART 3 EXECUTION
3.1

3.2

EXAMINATION
A.

Verify that field measurements are as shown on the drawings.

B.

Verify that the ratings and configurations of the switchboards and associated components are consistent
with the indicated requirements.

C.

Verify that mounting surfaces are ready to receive switchboards.

D.

Verify that conditions are satisfactory for installation prior to starting work.

INSTALLATION
A.

Install products in accordance with manufacturer's instructions.

B.

Install switchboards in accordance with NECA 1 (general workmanship), NECA 400, and NEMA PB 2.1.

C.

Where switchboard is indicated to be mounted with inaccessible side against wall, provide minimum
clearance of 1/2 inch between switchboard and wall.

D.

Provide required support and attachment components in accordance with Section 260529.

E.

Install switchboards plumb and level.

F.

Unless otherwise indicated, mount switchboards on properly sized 4 inch high concrete pad constructed
in accordance with Section 033000.

G.

Provide grounding and bonding in accordance with Section 260526.

H.

Install all field-installed devices, components, and accessories.

I.

Where accessories are not self-powered, provide control power source as indicated or as required to
complete installation.

J.

Set field-adjustable ground fault protection pickup and time delay settings as indicated.

K.

Provide filler plates to cover unused spaces in switchboards.

L.

Identify switchboards in accordance with Section 260553.

M. Install switchboard in locations shown on drawings, according to NEMA PB 2.1.
N.

Install in a neat and workmanlike manner, as specified in NECA 400.
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O.
3.3

3.4

3.5

3.6

Tighten accessible bus connections and mechanical fasteners after placing switchboard.

FIELD QUALITY CONTROL
A.

Disconnect surge protective devices (SPDs) prior to performing any high potential testing. Replace SPDs
damaged by performing high potential testing with SPDs connected.

B.

Perform field inspection and testing in accordance with Section 014000.

C.

Inspect and test in accordance with NETA ATS, except Section 4.

D.

Perform inspections and tests listed in NETA ATS, Section 7.1.

E.

Molded Case and Insulated Case Circuit Breakers: Perform inspections and tests listed in NETA ATS,
Section 7.6.1.1 for all main circuit breakers. Tests listed as optional are not required.

ADJUSTING
A.

Adjust tightness of mechanical and electrical connections to manufacturer's recommended torque settings.

B.

Adjust alignment of switchboard covers and doors.

C.

Adjust all operating mechanisms for free mechanical movement.

D.

Tighten bolted bus connections in accordance with manufacturer's instructions.

CLEANING
A.

Clean dirt and debris from switchboard enclosures and components according to manufacturer's
instructions.

B.

Touch up scratched or marred surfaces to match original finish.

PROTECTION
A.

Protect installed switchboards from subsequent construction operations.
END OF SECTION 262413
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SECTION 262416
PANELBOARDS
PART 1 GENERAL
1.1

1.2

1.3

SECTION INCLUDES
A.

Lighting and appliance panelboards.

B.

Load centers.

C.

Overcurrent protective devices for panelboards.

RELATED REQUIREMENTS
A.

Section 260526 - Grounding and Bonding for Electrical Systems.

B.

Section 260526 - Grounding and Bonding for Electrical Systems.

C.

Section 260529 - Hangers and Supports for Electrical Systems.

D.

Section 260553 - Identification for Electrical Systems: Identification products and requirements.

E.

Section 264300 - Surge Protective Devices.

REFERENCE STANDARDS
A.

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.

B.

NECA 407 - Standard for Installing and Maintaining Panelboards; 2009.

C.

NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2014.

D.

NEMA PB 1 - Panelboards; 2011.

E.

NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of Panelboards
Rated 600 Volts or Less; 2013.

F.

NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems; 2013.

G.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

H.

UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current Edition,
Including All Revisions.

I.

UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition, Including
All Revisions.

J.

UL 67 - Panelboards; Current Edition, Including All Revisions.

K.

UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker Enclosures; Current
Edition, Including All Revisions.

L.

UL 869A - Reference Standard for Service Equipment; Current Edition, Including All Revisions.

M. UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.
N.
1.4

UL 1699 - Arc-Fault Circuit-Interrupters; Current Edition, Including All Revisions.

ADMINISTRATIVE REQUIREMENTS
A.

Coordination:
1.
Coordinate the work with other trades to avoid placement of ductwork, piping, equipment, or other
potential obstructions within the dedicated equipment spaces and working clearances for electrical
equipment required by NFPA 70.
2.
Coordinate arrangement of electrical equipment with the dimensions and clearance requirements of
the actual equipment to be installed.
3.
Coordinate the work with other trades to provide walls suitable for installation of flush-mounted
panelboards where indicated.
4.
Verify with manufacturer that conductor terminations are suitable for use with the conductors to be
installed.
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5.
1.5

1.6

SUBMITTALS
A.

Product Data: Provide manufacturer's standard catalog pages and data sheets for panelboards, enclosures,
overcurrent protective devices, and other installed components and accessories.
1.
Include characteristic trip curves for each type and rating of overcurrent protective device upon
request.

B.

Shop Drawings: Indicate outline and support point dimensions, voltage, main bus ampacity, overcurrent
protective device arrangement and sizes, short circuit current ratings, conduit entry locations, conductor
terminal information, and installed features and accessories.
1.
Clearly indicate whether proposed short circuit current ratings are fully rated or, where acceptable,
series rated systems.
2.
Include documentation of listed series ratings upon request.

C.

Manufacturer's Installation Instructions: Indicate application conditions and limitations of use stipulated
by product testing agency. Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

D.

Project Record Documents: Record actual installed locations of panelboards and actual installed
circuiting arrangements.

E.

Maintenance Data: Include information on replacement parts and recommended maintenance procedures
and intervals.

F.

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1.
Panelboard Keys: Two of each different key.

QUALITY ASSURANCE
A.

1.7

1.8

Notify Architect of any conflicts with or deviations from the contract documents. Obtain direction
before proceeding with work.

Conform to requirements of NFPA 70.

DELIVERY, STORAGE, AND HANDLING
A.

Receive, inspect, handle, and store panelboards in accordance with manufacturer's instructions and NECA
407.

B.

Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy canvas or heavy
plastic cover to protect units from dirt, water, construction debris, and traffic.

C.

Handle carefully in accordance with manufacturer's written instructions to avoid damage to panelboard
internal components, enclosure, and finish.

FIELD CONDITIONS
A.

Maintain ambient temperature within the following limits during and after installation of panelboards:
1.
Panelboards Containing Circuit Breakers: Between 23 degrees F and 104 degrees F.

PART 2 PRODUCTS
2.1

2.2

MANUFACTURERS
A.

Siemens Industry, Inc: www.usa.siemens.com.

B.

Schneider Electric; Square D Products: www.schneider-electric.us/#sle.

C.

Substitutions: See Section 016000 - Product Requirements.

D.

Source Limitations: Furnish panelboards and associated components produced by the same manufacturer
as the other electrical distribution equipment used for this project and obtained from a single supplier.

ALL PANELBOARDS
A.

Provide products listed and labeled by testing firm acceptable to the authority having jurisdiction as
suitable for the purpose indicated.

B.

Unless otherwise indicated, provide products suitable for continuous operation under the following
service conditions:

LST #22019
October 2022

PANELBOARDS
262416 - 2

1.
2.

Altitude: Less than 6,600 feet.
Ambient Temperature:
a. Panelboards Containing Circuit Breakers: Between 23 degrees F and 104 degrees F.

C.

Short Circuit Current Rating:
1.
Provide panelboards with listed short circuit current rating not less than the available fault current at
the installed location as indicated on the drawings.
2.
Listed series ratings are acceptable, except where not permitted by motor contribution according to
NFPA 70.
3.
Label equipment utilizing series ratings as required by NFPA 70.

D.

Mains: Configure for top or bottom incoming feed as indicated or as required for the installation.

E.

Branch Overcurrent Protective Devices: Replaceable without disturbing adjacent devices.

F.

Bussing: Sized in accordance with UL 67 temperature rise requirements.
1.
Provide fully rated neutral bus unless otherwise indicated, with a suitable lug for each feeder or
branch circuit requiring a neutral connection.
2.
Provide solidly bonded equipment ground bus in each panelboard, with a suitable lug for each
feeder and branch circuit equipment grounding conductor.

G.

Conductor Terminations: Suitable for use with the conductors to be installed.

H.

Enclosures: Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.
1.
Environment Type per NEMA 250: Unless otherwise indicated, as specified for the following
installation locations:
a. Indoor Clean, Dry Locations: Type 1.
2.
Boxes: Galvanized steel unless otherwise indicated.
a. Provide wiring gutters sized to accommodate the conductors to be installed.
b. Increase gutter space as required where sub-feed lugs, feed-through lugs, gutter taps, or
oversized lugs are provided.
3.
Fronts:
a. Fronts for Surface-Mounted Enclosures: Same dimensions as boxes.
b. Fronts for Flush-Mounted Enclosures: Overlap boxes on all sides to conceal rough opening.
c. Finish for Painted Steel Fronts: Manufacturer's standard grey unless otherwise indicated.
4.
Lockable Doors: All locks keyed alike unless otherwise indicated.

I.

Future Provisions: Prepare all unused spaces for future installation of devices including bussing,
connectors, mounting hardware and all other required provisions.

J.

Surge Protective Devices: Where factory-installed, internally mounted surge protective devices are
provided in accordance with Section 264300, list and label panelboards as a complete assembly including
surge protective device.

K.

Multi-Section Panelboards: Provide enclosures of the same height, with feed-through lugs and feeders as
indicated or as required to interconnect sections.

L.

Load centers are not acceptable.

M. Provide the following features and accessories where indicated or where required to complete installation:
1.
Feed-through lugs.
2.
Sub-feed lugs.
2.3

LIGHTING AND APPLIANCE PANELBOARDS
A.

Description: Panelboards complying with NEMA PB 1, lighting and appliance branch circuit type,
circuit breaker type, and listed and labeled as complying with UL 67; ratings, configurations and features
as indicated on the drawings.

B.

Conductor Terminations:
1.
Main and Neutral Lug Material: Aluminum, suitable for terminating aluminum or copper
conductors.
2.
Main and Neutral Lug Type: Mechanical.
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2.4

2.5

C.

Bussing:
1.
Phase Bus Connections: Arranged for sequential phasing of overcurrent protective devices.
2.
Phase and Neutral Bus Material: Aluminum or copper.
3.
Ground Bus Material: Aluminum or copper.

D.

Circuit Breakers: Thermal magnetic bolt-on type unless otherwise indicated.

E.

Enclosures:
1.
Provide surface-mounted or flush-mounted enclosures as indicated.
2.
Fronts: Provide lockable hinged door with concealed hinges for access to overcurrent protective
device handles without exposing live parts.
3.
Provide clear plastic circuit directory holder mounted on inside of door.

LOAD CENTERS
A.

Description: Circuit breaker type load centers listed and labeled as complying with UL 67; ratings,
configurations, and features as indicated on the drawings.

B.

Bussing:
1.
Phase Bus Connections: Arranged for sequential phasing of overcurrent protective devices.
2.
Bus Material: Aluminum or copper.

C.

Circuit Breakers: Thermal magnetic plug-in type.

D.

Enclosures:
1.
Provide flush-mounted enclosures unless otherwise indicated.
2.
Provide circuit directory label on inside of door or individual circuit labels adjacent to circuit
breakers.

OVERCURRENT PROTECTIVE DEVICES
A.

Molded Case Circuit Breakers:
1.
Description: Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit breakers
listed and labeled as complying with UL 489; ratings, configurations, and features as indicated on
the drawings.
2.
Interrupting Capacity:
a. Provide circuit breakers with interrupting capacity as required to provide the short circuit
current rating indicated.
b. Fully Rated Systems: Provide circuit breakers with interrupting capacity not less than the
short circuit current rating indicated.
c. Series Rated Systems: Provide circuit breakers listed in combination with upstream devices to
provide interrupting rating not less than the short circuit current rating indicated.
3.
Conductor Terminations:
a. Provide mechanical lugs unless otherwise indicated.
b. Lug Material: Aluminum, suitable for terminating aluminum or copper conductors.
4.
Thermal Magnetic Circuit Breakers: For each pole, furnish thermal inverse time tripping element
for overload protection and magnetic instantaneous tripping element for short circuit protection.
5.
Multi-Pole Circuit Breakers: Furnish with common trip for all poles.
6.
Provide the following circuit breaker types where indicated:
a. Ground Fault Circuit Interrupter (GFCI) Circuit Breakers: Listed as complying with UL 943,
class A for protection of personnel.
b. Ground Fault Equipment Protection Circuit Breakers: Designed to trip at 30 mA for
protection of equipment.
c. Arc-Fault Circuit Interrupter (AFCI) Circuit Breakers: Combination type listed as complying
with UL 1699.
d. 100 Percent Rated Circuit Breakers: Listed for application within the panelboard where
installed at 100 percent of the continuous current rating.
7.
Provide listed switching duty rated circuit breakers with SWD marking for all branch circuits
serving fluorescent lighting.
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8.
9.
10.
11.

2.6

Do not use tandem circuit breakers.
Do not use handle ties in lieu of multi-pole circuit breakers.
Provide multi-pole circuit breakers for multi-wire branch circuits as required by NFPA 70.
Provide the following features and accessories where indicated or where required to complete
installation:
a. Handle Pad-Lock Provision: For locking circuit breaker handle in OFF position.

SOURCE QUALITY CONTROL
A.

Factory test panelboards according to NEMA PB 1.

PART 3 EXECUTION
3.1

3.2

EXAMINATION
A.

Verify that field measurements are as shown on the drawings.

B.

Verify that the ratings and configurations of the panelboards and associated components are consistent
with the indicated requirements.

C.

Verify that mounting surfaces are ready to receive panelboards.

D.

Verify that conditions are satisfactory for installation prior to starting work.

INSTALLATION
A.

Install products in accordance with manufacturer's instructions.

B.

Install panelboards securely, in a neat and workmanlike manner in accordance with NECA 1 (general
workmanship), NECA 407 (panelboards), and NEMA PB 1.1.

C.

Arrange equipment to provide minimum clearances in accordance with manufacturer's instructions and
NFPA 70.

D.

Provide required supports in accordance with Section 260529.

E.

Install panelboards plumb.

F.

Install flush-mounted panelboards so that trims fit completely flush to wall with no gaps and rough
opening completely covered.

G.

Mount panelboards such that the highest position of any operating handle for circuit breakers or switches
does not exceed 79 inches above the floor or working platform.

H.

Provide minimum of six spare 1 inch trade size conduits out of each flush-mounted panelboard stubbed
into accessible space above ceiling.

I.

Provide grounding and bonding in accordance with Section 260526.

J.

Install all field-installed branch devices, components, and accessories.

K.

Multi-Wire Branch Circuits: Group grounded and ungrounded conductors together in the panelboard as
required by NFPA 70.

L.

Provide filler plates to cover unused spaces in panelboards.

M. Provide circuit breaker lock-on devices to prevent unauthorized personnel from de-energizing essential
loads where indicated. Also provide for the following:
1.
Fire detection and alarm circuits.
2.
Communications equipment circuits.
N.
3.3

Identify panelboards in accordance with Section 260553.

FIELD QUALITY CONTROL
A.

Perform inspection, testing, and adjusting in accordance with Section 014000.

B.

Inspect and test in accordance with NETA STD ATS, except Section 4.

C.

Molded Case Circuit Breakers: Perform inspections and tests listed in NETA STD ATS, Section 7.6.1.1
for all main circuit breakers. Tests listed as optional are not required.

D.

Test GFCI circuit breakers to verify proper operation.
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3.4

3.5

E.

Test AFCI circuit breakers to verify proper operation.

F.

Correct deficiencies and replace damaged or defective panelboards or associated components.

ADJUSTING
A.

Adjust tightness of mechanical and electrical connections to manufacturer's recommended torque settings.

B.

Adjust alignment of panelboard fronts.

CLEANING
A.

Clean dirt and debris from panelboard enclosures and components according to manufacturer's
instructions.

B.

Repair scratched or marred exterior surfaces to match original factory finish.
END OF SECTION 262416
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SECTION 262717
EQUIPMENT WIRING
PART 1 GENERAL
1.1

SECTION INCLUDES
A.

1.2

1.3

1.4

1.5

1.6

Electrical connections to equipment.

RELATED REQUIREMENTS
A.

Section 260534 - Conduit.

B.

Section 260519 - Low-Voltage Electrical Power Conductors and Cables (600 V and Less).

C.

Section 260537 - Boxes.

D.

Section 262726 - Wiring Devices.

E.

Section 262818 - Enclosed Switches.

REFERENCE STANDARDS
A.

NEMA WD 1 - General Color Requirements for Wiring Devices; 1999 (R 2010).

B.

NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2012.

C.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

ADMINISTRATIVE REQUIREMENTS
A.

Coordination:
1.
Obtain and review shop drawings, product data, manufacturer's wiring diagrams, and manufacturer's
instructions for equipment furnished under other sections.
2.
Determine connection locations and requirements.

B.

Sequencing:
1.
Install rough-in of electrical connections before installation of equipment is required.
2.
Make electrical connections before required start-up of equipment.

SUBMITTALS
A.

See Section 013000 - Administrative Requirements, for submittal procedures.

B.

Product Data: Provide wiring device manufacturer’s catalog information showing dimensions,
configurations, and construction.

QUALITY ASSURANCE
A.

Conform to requirements of NFPA 70.

B.

Products: Listed and classified by testing firm acceptable to the authority having jurisdiction as suitable
for the purpose specified and indicated.

PART 2 PRODUCTS
2.1

MATERIALS
A.

Cords and Caps: NEMA WD 6; match receptacle configuration at outlet provided for equipment.
1.
Colors: Conform to NEMA WD 1.
2.
Cord Construction: NFPA 70, Type SO, multiconductor flexible cord with identified equipment
grounding conductor, suitable for use in damp locations.
3.
Size: Suitable for connected load of equipment, length of cord, and rating of branch circuit
overcurrent protection.

B.

Disconnect Switches: As specified in Section 16412 .

C.

Wiring Devices: As specified in Section 262726.

D.

Flexible Conduit: As specified in Section 260534.

E.

Wire and Cable: As specified in Section 260519.
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F.

Boxes: As specified in Section 260537.

PART 3 EXECUTION
3.1

EXAMINATION
A.

3.2

Verify that equipment is ready for electrical connection, wiring, and energization.

ELECTRICAL CONNECTIONS
A.

Make electrical connections in accordance with equipment manufacturer's instructions.

B.

Make conduit connections to equipment using flexible metal conduit. Use liquidtight flexible metal
conduit with watertight connectors in damp or wet locations.

C.

Connect heat producing equipment using wire and cable with insulation suitable for temperatures
encountered.

D.

Provide receptacle outlet to accommodate connection with attachment plug.

E.

Provide cord and cap where field-supplied attachment plug is required.

F.

Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and equipment
connection boxes.

G.

Install disconnect switches, controllers, control stations, and control devices to complete equipment
wiring requirements.

H.

Install terminal block jumpers to complete equipment wiring requirements.

I.

Install interconnecting conduit and wiring between devices and equipment to complete equipment wiring
requirements.
END OF SECTION 262717
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SECTION 262726
WIRING DEVICES
PART 1 GENERAL
1.1

1.2

1.3

1.4

1.5

SECTION INCLUDES
A.

Wall switches.

B.

Wall dimmers.

C.

Receptacles.

D.

Wall plates.

RELATED REQUIREMENTS
A.

Section 260526 - Grounding and Bonding for Electrical Systems.

B.

Section 260537 - Boxes.

C.

Section 260553 - Identification for Electrical Systems: Identification products and requirements.

D.

Section 260923 - Lighting Control Devices: Devices for automatic control of lighting, including
occupancy sensors.

E.

Section 262717 - Equipment Wiring: Cords and plugs for equipment.

REFERENCE STANDARDS
A.

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.

B.

NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2010.

C.

NEMA WD 1 - General Color Requirements for Wiring Devices; 1999 (R 2010).

D.

NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2012.

E.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

F.

UL 20 - General-Use Snap Switches; Current Edition, Including All Revisions.

G.

UL 498 - Attachment Plugs and Receptacles; Current Edition, Including All Revisions.

H.

UL 514D - Cover Plates for Flush-Mounted Wiring Devices; Current Edition, Including All Revisions.

I.

UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.

ADMINISTRATIVE REQUIREMENTS
A.

Coordination:
1.
Coordinate the placement of outlet boxes with millwork, furniture, equipment, etc. installed under
other sections or by others.
2.
Coordinate wiring device ratings and configurations with the electrical requirements of actual
equipment to be installed.
3.
Coordinate the installation and preparation of uneven surfaces, such as split face block, to provide
suitable surface for installation of wiring devices.
4.
Notify Architect of any conflicts or deviations from the contract documents to obtain direction prior
to proceeding with work.

B.

Sequencing:
1.
Do not install wiring devices until final surface finishes and painting are complete.

SUBMITTALS
A.

See Section 013000 - Administrative Requirements, for submittal procedures.

B.

Product Data: Provide manufacturer's catalog information showing dimensions, colors, and
configurations.

C.

Operation and Maintenance Data:
1.
GFI Receptacles: Include information on status indicators and testing procedures and intervals.
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D.
1.6

QUALITY ASSURANCE
A.

1.7

Project Record Documents: Record actual installed locations of wiring devices.
Conform to requirements of NFPA 70.

DELIVERY, STORAGE, AND PROTECTION
A.

Store in a clean, dry space in original manufacturer's packaging until ready for installation.

PART 2 PRODUCTS
2.1

2.2

2.3

2.4

MANUFACTURERS
A.

Arrow Hart, a brand of Cooper Industries; www.cooperindustries.com

B.

Hubbell Incorporated; : www.hubbell-wiring.com.

C.

Leviton Manufacturing Company, Inc; : www.leviton.com.

D.

Pass & Seymour, a brand of Legrand North America, Inc; : www.legrand.us

E.

Substitutions: See Section 016000 - Product Requirements.

F.

Source Limitations: Where possible, for each type of wiring device furnish products produced by a single
manufacturer and obtained from a single supplier.

APPLICATIONS
A.

Provide wiring devices suitable for intended use and with ratings adequate for load served.

B.

For single receptacles installed on an individual branch circuit, provide receptacle with ampere rating not
less than that of the branch circuit.

C.

Provide weather resistant GFI receptacles with specified weatherproof covers for all receptacles installed
outdoors or in damp or wet locations.

D.

Provide GFI protection for all receptacles installed within 6 feet of sinks.

E.

Provide GFCI protection for receptacles installed in kitchens.

F.

Provide GFCI protection for receptacles serving electric drinking fountains.

G.

Unless noted otherwise, do not use combination switch/receptacle devices.

ALL WIRING DEVICES
A.

Provide products listed and classified by testing firm acceptable to the authority having jurisdiction as
suitable for the purpose specified and indicated.

B.

Finishes:
1.
Wiring Devices Installed in Finished Spaces: Color as selected by Architect with nylon wall plate
unless otherwise indicated.
2.
Wiring Devices Installed in Unfinished Spaces: Gray with galvanized steel wall plate unless
otherwise indicated.
3.
Wiring Devices Installed in Wet or Damp Locations: Gray with specified weatherproof cover
unless otherwise indicated.

WALL SWITCHES
A.

All Wall Switches: AC only, quiet operating, general-use snap switches with silver alloy contacts,
complying with NEMA WD 1 and NEMA WD 6, and listed as complying with UL 20; types as indicated
on the drawings.
1.
Wiring Provisions: Terminal screws for side wiring and screw actuated binding clamp for back
wiring with separate ground terminal screw.

B.

Standard Wall Switches: Residential grade, 20 A, 120/277 V with standard toggle type switch actuator
and maintained contacts; single pole single throw, double pole single throw, three way, or four way as
indicated on the drawings.
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2.5

2.6

2.7

WALL DIMMERS
A.

Wall Dimmers - General Requirements: Solid-state with continuous full-range even control following
square law dimming curve, integral radio frequency interference filtering, power failure preset memory,
air gap switch accessible without removing wall plate, complying with NEMA WD 1 and NEMA WD 6,
and listed as complying with UL 1472; types and ratings suitable for load controlled as indicated on the
drawings.

B.

Control: Slide control type with separate on/off switch.

C.

Power Rating, Unless Otherwise Indicated or Required to Control the Load Indicated on the Drawings:
1.
Incandescent: 2000 W.
2.
0-10V LED: 1500 VA

RECEPTACLES
A.

All Receptacles: Self-grounding, complying with NEMA WD 1 and NEMA WD 6, and listed as
complying with UL 498; types as indicated on the drawings.
1.
Wiring Provisions: Terminal screws for side wiring or screw actuated binding clamp for back
wiring with separate ground terminal screw.
2.
NEMA configurations specified are according to NEMA WD 6.

B.

Convenience Receptacles:
1.
Standard Convenience Receptacles: Residential grade, 20A, 125V, NEMA 5-20R; single or duplex
as indicated on the drawings.
2.
Weather Resistant Convenience Receptacles: Residential grade, 20A, 125V, NEMA 5-20R, listed
and labeled as weather resistant type complying with UL 498 Supplement SE suitable for
installation in damp or wet locations; single or duplex as indicated on the drawings.
3.
Tamper Resistant Convenience Receptacles: Residential grade, 20A, 125V, NEMA 5-20R, listed
and labeled as tamper resistant type; single or duplex as indicated on the drawings.

C.

GFI Receptacles:
1.
All GFI Receptacles: Provide with feed-through protection, light to indicate ground fault tripped
condition and loss of protection, and list as complying with UL 943, class A.
a. Provide test and reset buttons of same color as device.
2.
Standard GFI Receptacles: Residential grade, duplex, 20A, 125V, NEMA 5-20R, rectangular
decorator style.
3.
Weather Resistant GFI Receptacles: Residential grade, duplex, 20A, 125V, NEMA 5-20R,
rectangular decorator style, listed and labeled as weather resistant type complying with UL 498
Supplement SE suitable for installation in damp or wet locations.
4.
Tamper Resistant GFCI Receptacles: Residential grade, duplex, 20A, 125V, NEMA 5-20R,
rectangular decorator style, listed and labeled as tamper resistant type.

WALL PLATES
A.

All Wall Plates: Comply with UL 514D.
1.
Configuration: One piece cover as required for quantity and types of corresponding wiring devices.
2.
Size: Standard; .
3.
Screws: Metal with slotted heads finished to match wall plate finish.

B.

Nylon Wall Plates: Smooth finish, high-impact thermoplastic.

C.

Galvanized Steel Wall Plates: Rounded corners and edges, with corrosion resistant screws.

D.

Weatherproof Covers for Damp Locations: Gasketed, cast aluminum, with self-closing hinged cover and
corrosion-resistant screws; listed as suitable for use in wet locations with cover closed.

E.

Weatherproof Covers for Wet Locations: Gasketed, cast aluminum, with hinged lockable cover and
corrosion-resistant screws; listed as suitable for use in wet locations while in use with attachment plugs
connected.
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PART 3 EXECUTION
3.1

3.2

3.3

EXAMINATION
A.

Verify that field measurements are as shown on the drawings.

B.

Verify that outlet boxes are installed in proper locations and at proper mounting heights and are properly
sized to accommodate devices and conductors in accordance with NFPA 70.

C.

Verify that wall openings are neatly cut and will be completely covered by wall plates.

D.

Verify that final surface finishes are complete, including painting.

E.

Verify that branch circuit wiring installation is completed, tested, and ready for connection to wiring
devices.

F.

Verify that conditions are satisfactory for installation prior to starting work.

PREPARATION
A.

Provide extension rings to bring outlet boxes flush with finished surface.

B.

Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

INSTALLATION
A.

Perform work in a neat and workmanlike manner in accordance with NECA 1 and, where applicable,
NECA 130.

B.

Coordinate locations of outlet boxes provided under Section 260537 as required for installation of wiring
devices provided under this section.
1.
Mounting Heights: As indicated on the drawings.
2.
Orient outlet boxes for vertical installation of wiring devices unless otherwise indicated.
3.
Where multiple receptacles or wall switches are installed at the same location and at the same
mounting height, gang devices together under a common wall plate.
4.
Locate wall switches on strike side of door with edge of wall plate 3 inches from edge of door
frame. Where locations are indicated otherwise, notify Architect to obtain direction prior to
proceeding with work.
5.
Locate receptacles for electric drinking fountains concealed behind drinking fountain according to
manufacturer's instructions.

C.

Install wiring devices in accordance with manufacturer's instructions.

D.

Install permanent barrier between ganged wiring devices when voltage between adjacent devices exceeds
300 V.

E.

Where required, connect wiring devices using pigtails not less than 6 inches long. Do not connect more
than one conductor to wiring device terminals.

F.

Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal and tightening
to proper torque specified by the manufacturer. Where present, do not use push-in pressure terminals that
do not rely on screw-actuated binding.

G.

Unless otherwise indicated, connect wiring device grounding terminal to branch circuit equipment
grounding conductor and to outlet box with bonding jumper.

H.

Provide GFI receptacles with integral GFI protection at each location indicated. Do not use feed-through
wiring to protect downstream devices.

I.

Where split-wired duplex receptacles are indicated, remove tabs connecting top and bottom receptacles.

J.

Install wiring devices plumb and level with mounting yoke held rigidly in place.

K.

Install wall switches with OFF position down.

L.

Install wall dimmers to achieve full rating specified and indicated after derating for ganging as instructed
by manufacturer.

M. Do not share neutral conductor on branch circuits utilizing wall dimmers.
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3.4

3.5

N.

Install vertically mounted receptacles with grounding pole on bottom and horizontally mounted
receptacles with grounding pole on left.

O.

Install wall plates to fit completely flush to wall with no gaps and rough opening completely covered
without strain on wall plate. Repair or reinstall improperly installed outlet boxes or improperly sized
rough openings. Do not use oversized wall plates in lieu of meeting this requirement.

P.

Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed or
designated for future use.

Q.

Identify wiring devices in accordance with Section 260553.

FIELD QUALITY CONTROL
A.

Perform field inspection, testing, and adjusting in accordance with Section 014000.

B.

Inspect each wiring device for damage and defects.

C.

Operate each wall switch with circuit energized to verify proper operation.

D.

Test each receptacle to verify operation and proper polarity.

E.

Test each GFCI receptacle for proper tripping operation according to manufacturer's instructions.

F.

Correct wiring deficiencies and replace damaged or defective wiring devices.

ADJUSTING
A.

3.6

Adjust devices and wall plates to be flush and level.

CLEANING
A.

Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match original
factory finish.
END OF SECTION 262726
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SECTION 262813
FUSES
PART 1 GENERAL
1.1

SECTION INCLUDES
A.

1.2

A.
1.3

1.4

1.6

Section 262818 - Enclosed Switches: Fusible switches.

REFERENCE STANDARDS
A.

NEMA FU 1 - Low Voltage Cartridge Fuses; 2012.

B.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

C.

UL 248-1 - Low-Voltage Fuses - Part 1: General Requirements; Current Edition, Including All Revisions.

D.

UL 248-8 - Low-Voltage Fuses - Part 8: Class J Fuses; Current Edition, Including All Revisions.

E.

UL 248-12 - Low-Voltage Fuses - Part 12: Class R Fuses; Current Edition, Including All Revisions.

ADMINISTRATIVE REQUIREMENTS
A.

1.5

Fuses.

RELATED REQUIREMENTS

Coordination:
1.
Coordinate fuse clips furnished in equipment provided under other sections for compatibility with
indicated fuses.
a. Fusible Enclosed Switches: See Section 262818.
2.
Coordinate fuse requirements according to manufacturer's recommendations and nameplate data for
actual equipment to be installed.
3.
Notify Architect of any conflicts with or deviations from the contract documents. Obtain direction
before proceeding with work.

SUBMITTALS
A.

Product Data: Provide manufacturer's standard data sheets including voltage and current ratings,
interrupting ratings, time-current curves, and current limitation curves.

B.

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1.
See Section 016000 - Product Requirements, for additional provisions.
2.
Extra Fuses: One set(s) of three for each type and size installed.
3.
Fuse Pullers: One set(s) compatible with each type and size installed.

QUALITY ASSURANCE
A.

Conform to requirements of NFPA 70.

PART 2 PRODUCTS
2.1

2.2

MANUFACTURERS
A.

Cooper Bussmann, a division of Cooper Industries: www.cooperindustries.com/#sle.

B.

Mersen (formerly Ferraz Shawmut): ferrazshawmut.mersen.com.

C.

Littelfuse, Inc: www.littelfuse.com/#sle.

D.

Substitutions: See Section 016000 - Product Requirements.

APPLICATIONS
A.

Feeders:
1.
Fusible Switches up to 600 Amperes: Class J, time-delay.

B.

General Purpose Branch Circuits: Class RK1, time-delay.
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2.3

FUSES
A.

Provide products listed and classified by testing firm acceptable to the authority having jurisdiction as
suitable for the purpose indicated.

B.

Unless specifically indicated to be excluded, provide fuses for all fusible equipment as required for a
complete operating system.

C.

Provide fuses of the same type, rating, and manufacturer within the same switch.

D.

Comply with UL 248-1.

E.

Unless otherwise indicated, provide cartridge type fuses complying with NEMA FU 1, Class and ratings
as indicated.

F.

Voltage Rating: Suitable for circuit voltage.

G.

Class R Fuses: Comply with UL 248-12.

H.

Class J Fuses: Comply with UL 248-8.

I.

Selectivity: Where the requirement for selectivity is indicated, furnish products as required to achieve
selective coordination.

J.

Provide the following accessories where indicated or where required to complete installation:
1.
Fuseholders: Compatible with indicated fuses.
2.
Fuse Reducers: For adapting indicated fuses to permit installation in switch designed for fuses with
larger ampere ratings.

PART 3 EXECUTION
3.1

3.2

EXAMINATION
A.

Verify that fuse ratings are consistent with circuit voltage and manufacturer's recommendations and
nameplate data for equipment.

B.

Verify that conditions are satisfactory for installation prior to starting work.

INSTALLATION
A.

Do not install fuses until circuits are ready to be energized.

B.

Install fuses with label oriented such that manufacturer, type, and size are easily read.
END OF SECTION 262813
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SECTION 262818
ENCLOSED SWITCHES
PART 1 GENERAL
1.1

SECTION INCLUDES
A.

1.2

1.3

1.4

A.

Section 260526 - Grounding and Bonding for Electrical Systems.

B.

Section 260529 - Hangers and Supports for Electrical Systems.

C.

Section 260553 - Identification for Electrical Systems: Identification products and requirements.

D.

Section 262813 - Fuses.

REFERENCE STANDARDS
A.

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.

B.

NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2014.

C.

NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum); 2013.

D.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

E.

UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current Edition,
Including All Revisions.

F.

UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition, Including
All Revisions.

G.

UL 98 - Enclosed and Dead-Front Switches; Current Edition, Including All Revisions.

ADMINISTRATIVE REQUIREMENTS
A.

1.5

Enclosed safety switches.

RELATED REQUIREMENTS

Coordination:
1.
Coordinate the work with other trades. Avoid placement of ductwork, piping, equipment, or other
potential obstructions within the dedicated equipment spaces and within working clearances for
electrical equipment required by NFPA 70.
2.
Coordinate arrangement of electrical equipment with the dimensions and clearance requirements of
the actual equipment to be installed.
3.
Verify with manufacturer that conductor terminations are suitable for use with the conductors to be
installed.
4.
Notify Architect of any conflicts with or deviations from the contract documents. Obtain direction
before proceeding with work.

SUBMITTALS
A.

See Section 013000 - Administrative Requirements, for submittal procedures.

B.

Product Data: Provide manufacturer's standard catalog pages and data sheets for enclosed switches and
other installed components and accessories.

C.

Shop Drawings: Indicate outline and support point dimensions, voltage and current ratings, short circuit
current ratings, conduit entry locations, conductor terminal information, and installed features and
accessories.

D.

Manufacturer's Installation Instructions: Indicate application conditions and limitations of use stipulated
by product testing agency. Include instructions for storage, handling, protection, examination,
preparation, installation, and starting of product.

E.

Project Record Documents: Record actual locations of enclosed switches.

F.

Maintenance Data: Include information on replacement parts and recommended maintenance procedures
and intervals.
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1.6

QUALITY ASSURANCE
A.

1.7

1.8

Conform to requirements of NFPA 70.

DELIVERY, STORAGE, AND HANDLING
A.

Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy canvas or heavy
plastic cover to protect units from dirt, water, construction debris, and traffic.

B.

Handle carefully in accordance with manufacturer's written instructions to avoid damage to enclosed
switch internal components, enclosure, and finish.

FIELD CONDITIONS
A.

Maintain ambient temperature between -22 degrees F and 104 degrees F during and after installation of
enclosed switches.

PART 2 PRODUCTS
2.1

2.2

MANUFACTURERS
A.

Siemens Industry, Inc: www.usa.siemens.com.

B.

Schneider Electric; Square D Products: www.schneider-electric.us/#sle.

C.

Substitutions: See Section 016000 - Product Requirements.

D.

Source Limitations: Furnish enclosed switches and associated components produced by the same
manufacturer as the other electrical distribution equipment used for this project and obtained from a
single supplier.

ENCLOSED SAFETY SWITCHES
A.

Description: Quick-make, quick-break, enclosed safety switches complying with NEMA KS 1, type HD
(heavy duty), and listed and labeled as complying with UL 98; ratings, configurations, and features as
indicated on the drawings.

B.

Provide products listed and labeled by testing firm acceptable to the authority having jurisdiction as
suitable for the purpose specified and indicated.

C.

Unless otherwise indicated, provide products suitable for continuous operation under the following
service conditions:
1.
Altitude: Less than 6,600 feet.
2.
Ambient Temperature: Between -22 degrees F and 104 degrees F.

D.

Horsepower Rating: Suitable for connected load.

E.

Voltage Rating: Suitable for circuit voltage.

F.

Provide with switch blade contact position that is visible when the cover is open.

G.

Fuse Clips for Fusible Switches: As required to accept fuses indicated.
1.
Where NEMA Class R fuses are installed, provide rejection feature to prevent installation of fuses
other than Class R.

H.

Conductor Terminations: Suitable for use with the conductors to be installed.

I.

Provide insulated, groundable fully rated solid neutral assembly where a neutral connection is required,
with a suitable lug for terminating each neutral conductor.

J.

Provide solidly bonded equipment ground bus in each enclosed safety switch, with a suitable lug for
terminating each equipment grounding conductor.

K.

Enclosures: Comply with NEMA KS 1 and NEMA 250, and list and label as complying with UL 50 and
UL 50E.
1.
Environment Type per NEMA 250: Unless otherwise indicated, as specified for the following
installation locations:
a. Indoor Clean, Dry Locations: Type 1.
b. Outdoor Locations: Type 3R.
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2.
L.

Finish for Painted Steel Enclosures: Manufacturer's standard, factory applied grey unless otherwise
indicated.

Provide safety interlock to prevent opening the cover with the switch in the ON position with capability
of overriding interlock for testing purposes.

M. Heavy Duty Switches:
1.
Conductor Terminations:
a. Provide mechanical lugs unless otherwise indicated.
b. Lug Material: Aluminum, suitable for terminating aluminum or copper conductors.
2.
Provide externally operable handle with means for locking in the OFF position, capable of
accepting three padlocks.
PART 3 EXECUTION
3.1

3.2

3.3

3.4

EXAMINATION
A.

Verify that field measurements are as shown on the drawings.

B.

Verify that the ratings of the enclosed switches are consistent with the indicated requirements.

C.

Verify that mounting surfaces are ready to receive enclosed safety switches.

D.

Verify that conditions are satisfactory for installation prior to starting work.

INSTALLATION
A.

Install enclosed switches in accordance with manufacturer's instructions.

B.

Install enclosed switches securely, in a neat and workmanlike manner in accordance with NECA 1.

C.

Arrange equipment to provide minimum clearances in accordance with manufacturer's instructions and
NFPA 70.

D.

Provide required supports in accordance with Section 260529.

E.

Install enclosed switches plumb.

F.

Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed switches
such that the highest position of the operating handle does not exceed 79 inches above the floor or
working platform.

G.

Provide grounding and bonding in accordance with Section 260526.

H.

Provide fuses complying with Section 262813 for fusible switches as indicated or as required by
equipment manufacturer's recommendations.

I.

Identify enclosed switches in accordance with Section 260553.

FIELD QUALITY CONTROL
A.

Perform field inspection, testing, and adjusting in accordance with Section 014000.

B.

Correct deficiencies and replace damaged or defective enclosed safety switches or associated
components.

ADJUSTING
A.

3.5

Adjust tightness of mechanical and electrical connections to manufacturer's recommended torque settings.

CLEANING
A.

Clean dirt and debris from switch enclosures and components according to manufacturer's instructions.

B.

Repair scratched or marred exterior surfaces to match original factory finish.
END OF SECTION 262818
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SECTION 265100
INTERIOR LIGHTING
PART 1 GENERAL
1.1

1.2

1.3

SECTION INCLUDES
A.

Interior luminaires.

B.

Emergency lighting units.

C.

Exit signs.

D.

Ballasts.

E.

Fluorescent emergency power supply units.

F.

Lamps.

G.

Luminaire accessories.

RELATED REQUIREMENTS
A.

Section 260537 - Boxes.

B.

Section 260553 - Identification for Electrical Systems: Identification products and requirements.

C.

Section 260919 - Enclosed Contactors: Lighting contactors.

D.

Section 260923 - Lighting Control Devices: Automatic controls for lighting including occupancy sensors.

E.

Section 26 2726 - Wiring Devices: Manual wall switches.

F.

Section 265600 - Exterior Lighting.

REFERENCE STANDARDS
A.

ANSI C82.11 - American National Standard for Lamp Ballasts - High Frequency Fluorescent Lamp
Ballasts - Supplements; 2011.

B.

IEEE C62.41.2 - Recommended Practice on Characterization of Surges in Low-Voltage (1000 V and
less) AC Power Circuits; 2002 (Cor 1, 2012).

C.

IES LM-79 - Approved Method: Electrical and Photometric Measurements of Solid-State Lighting
Products; Illuminating Engineering Society; 2008.

D.

IES LM-80 - Approved Method: Measuring Luminous Flux and Color Maintenance of LED Packages,
Arrays, and Modules; Illuminating Engineering Society; 2015.

E.

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.

F.

NECA/IESNA 500 - Standard for Installing Indoor Commercial Lighting Systems; 2006.

G.

NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems; 2006.

H.

NEMA LE 4 - Recessed Luminaires, Ceiling Compatibility; 2012.

I.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

J.

NFPA 101 - Life Safety Code; 2015.

K.

UL 924 - Emergency Lighting and Power Equipment; Current Edition, Including All Revisions.

L.

UL 935 - Fluorescent-Lamp Ballasts; Current Edition, Including All Revisions.

M. UL 1598 - Luminaires; Current Edition, Including All Revisions.
N.
1.4

UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products; Current Edition,
Including All Revisions.

ADMINISTRATIVE REQUIREMENTS
A.

Coordination:
1.
Coordinate the installation of luminaires with mounting surfaces installed under other sections or by
others. Coordinate the work with placement of supports, anchors, etc. required for mounting.

LST #22019
October 2022

INTERIOR LIGHTING
265100 - 1

2.
3.
4.
1.5

1.6

SUBMITTALS
A.

Shop Drawings:
1.
Indicate dimensions and components for each luminaire that is not a standard product of the
manufacturer.

B.

Product Data: Provide manufacturer's standard catalog pages and data sheets including detailed
information on luminaire construction, dimensions, ratings, finishes, mounting requirements, listings,
service conditions, photometric performance, installed accessories, and ceiling compatibility; include
model number nomenclature clearly marked with all proposed features.
1.
LED Luminaires:
a. Include estimated useful life, calculated based on IES LM-80 test data.
2.
Lamps: Include rated life, color temperature, color rendering index (CRI), and initial and mean
lumen output.
3.
Fluorescent Emergency Power Supply Unit: Include list of compatible lamp configurations and
associated lumen output.

C.

Manufacturer's Installation Instructions: Indicate application conditions and limitations of use stipulated
by product testing agency. Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

D.

Operation and Maintenance Data: Instructions for each product including information on replacement
parts.

E.

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1.
See Section 016000 - Product Requirements, for additional provisions.
2.
Extra Lamps: Ten percent of total quantity installed for each type, but not less than two of each
type.
3.
Extra Ballasts: Two percent of total quantity installed for each type, but not less than one of each
type.

F.

Project Record Documents: Record actual connections and locations of luminaires and any associated
remote components.

QUALITY ASSURANCE
A.

1.7

1.8

Conform to requirements of NFPA 70.

DELIVERY, STORAGE, AND PROTECTION
A.

Receive, handle, and store products according to NECA/IESNA 500 (commercial lighting),
NECA/IESNA 502 (industrial lighting), and manufacturer's written instructions.

B.

Keep products in original manufacturer's packaging and protect from damage until ready for installation.

FIELD CONDITIONS
A.

1.9

Coordinate compatibility of luminaires and associated trims with mounting surfaces at installed
locations.
Coordinate the placement of luminaires with structural members, ductwork, piping, equipment,
diffusers, fire suppression system components, and other potential conflicts installed under other
sections or by others.
Coordinate the placement of exit signs with furniture, equipment, signage or other potential
obstructions to visibility installed under other sections or by others.
Notify Architect of any conflicts or deviations from the contract documents to obtain direction prior
to proceeding with work.

Maintain field conditions within manufacturer's required service conditions during and after installation.

WARRANTY
A.

See Section 017800 - Closeout Submittals, for additional warranty requirements.

B.

Provide two year manufacturer warranty for all linear fluorescent ballasts.

C.

Provide five year pro-rata warranty for batteries for emergency lighting units.
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D.

Provide ten year pro-rata warranty for batteries for self-powered exit signs.

E.

Provide five year full warranty for fluorescent emergency power supply units.

PART 2 PRODUCTS
2.1

2.2

2.3

LUMINAIRE TYPES
A.

Furnish products as indicated in luminaire schedule included on the drawings.

B.

Substitutions: See Section 016000 - Product Requirements.

LUMINAIRES
A.

Provide products that comply with requirements of NFPA 70.

B.

Provide products that are listed and labeled as complying with UL 1598, where applicable.

C.

Provide products listed and classified by Underwriters Laboratories Inc. or testing firm acceptable to the
authority having jurisdiction as suitable for the purpose specified and indicated.

D.

Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets, ballasts,
reflectors, lenses, housings and other components required to position, energize and protect the lamp and
distribute the light.

E.

Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, connectors,
hardware, supports, trims, accessories, etc. as necessary for a complete operating system.

F.

Provide products suitable to withstand normal handling, installation, and service without any damage,
distortion, corrosion, fading, discoloring, etc.

G.

Recessed Luminaires:
1.
Ceiling Compatibility: Comply with NEMA LE 4.

H.

Fluorescent Luminaires:
1.
Provide ballast disconnecting means complying with NFPA 70 where required.
2.
Fluorescent Luminaires Controlled by Occupancy Sensors: Provide programmed start ballasts.
3.
Fluorescent Luminaires Controlled by Dual-Level Switching: Provide with two ballasts.

I.

LED Luminaires:
1.
Components: UL 8750 recognized or listed as applicable.
2.
Tested in accordance with IES LM-79 and IES LM-80.
3.
LED Estimated Useful Life: Minimum of 50,000 hours at 70 percent lumen maintenance,
calculated based on IES LM-80 test data.

J.

Luminaires Mounted in Continuous Rows: Provide quantity of units required for length indicated, with
all accessories required for joining and aligning.

EMERGENCY LIGHTING UNITS
A.

Description: Emergency lighting units complying with NFPA 101 and all applicable state and local
codes, and listed and labeled as complying with UL 924.

B.

Operation: Upon interruption of normal power source or brownout condition exceeding 20 percent
voltage drop from nominal, solid-state control automatically switches connected lamps to integral battery
power for minimum of 90 minutes of rated emergency illumination, and automatically recharges battery
upon restoration of normal power source.

C.

Battery:
1.
Sealed maintenance-free lead calcium unless otherwise indicated.
2.
Size battery to supply all connected lamps, including emergency remote heads where indicated.

D.

Diagnostics: Provide power status indicator light and accessible integral test switch to manually activate
emergency operation.

E.

Provide low-voltage disconnect to prevent battery damage from deep discharge.

F.

Self-Diagnostics: Provide units that self-monitor functionality and automatically perform testing required
by NFPA 101 where indicated; provide indicator light(s) to report test and diagnostic status.
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2.4

2.5

EXIT SIGNS
A.

All Exit Signs: Internally illuminated with LEDs unless otherwise indicated; complying with NFPA 101
and all applicable state and local codes, and listed and labeled as complying with UL 924.
1.
Number of Faces: Single or double as indicated or as required for the installed location.
2.
Directional Arrows: As indicated or as required for the installed location.

B.

Self-Powered Exit Signs:
1.
Operation: Upon interruption of normal power source or brownout condition exceeding 20 percent
voltage drop from nominal, solid-state control automatically switches connected lamps to integral
battery power for minimum of 90 minutes of rated emergency illumination, and automatically
recharges battery upon restoration of normal power source.
2.
Diagnostics: Provide power status indicator light and accessible integral test switch to manually
activate emergency operation.
3.
Provide low-voltage disconnect to prevent battery damage from deep discharge.
4.
Self-Diagnostics: Provide units that self-monitor functionality and automatically perform testing
required by NFPA 101 where indicated; provide indicator light(s) to report test and diagnostic
status.

BALLASTS
A.

Manufacturers:
1.
General Electric Company/GE Lighting; : www.gelighting.com/#sle.
2.
Osram Sylvania; : www.sylvania.com/#sle.
3.
Philips Lighting Electronics/Advance; : www.advance.philips.com.
4.
Substitutions: See Section 016000 - Product Requirements.
5.
Manufacturer Limitations: Where possible, for each type of luminaire provide ballasts produced by
a single manufacturer.

B.

All Ballasts:
1.
Provide ballasts containing no polychlorinated biphenyls (PCBs).
2.
Minimum Efficiency/Efficacy: Provide ballasts complying with all current applicable federal and
state ballast efficiency/efficacy standards.

C.

Fluorescent Ballasts:
1.
All Fluorescent Ballasts: Unless otherwise indicated, provide high frequency electronic ballasts
complying with ANSI C82.11 and listed and labeled as complying with UL 935.
a. Input Voltage: Suitable for operation at voltage of connected source, with variation tolerance
of plus or minus 10 percent.
b. Total Harmonic Distortion: Not greater than 10 percent.
c. Power Factor: Not less than 0.95.
d. Ballast Factor: Normal ballast factor between 0.85 and 1.15, unless otherwise indicated.
e. Thermal Protection: Listed and labeled as UL Class P, with automatic reset for integral
thermal protectors.
f.
Sound Rating: Class A, suitable for average ambient noise level of 20 to 24 decibels.
g. Lamp Compatibility: Specifically designed for use with the specified lamp, with no visible
flicker.
h. Lamp Operating Frequency: Greater than 20 kHz, except as specified below.
i.
Lamp Current Crest Factor: Not greater than 1.7.
j.
Lamp Wiring Method:
1) Programmed Start Ballasts: Provide parallel or series/parallel wired where available;
otherwise series wired is acceptable.
k. Provide automatic restart capability to restart replaced lamp(s) without requiring resetting of
power.
l.
Provide end of lamp life automatic shut down circuitry for T5 and smaller diameter lamp
ballasts.
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m.

2.

D.

2.6

2.7

Surge Tolerance: Capable of withstanding characteristic surges according to IEEE C62.41.2,
location category A.
n. Electromagnetic Interference/Radio Frequency Interference (EMI/RFI) Limits: Comply with
FCC requirements of CFR, Title 47, Part 18, for Class A, non-consumer application.
o. Ballast Marking: Include wiring diagrams with lamp connections.
Non-Dimming Fluorescent Ballasts:
a. Lamp Starting Method:
1) T8 Lamp Ballasts: Programmed start unless otherwise indicated.
2) T5 Lamp Ballasts: Programmed start unless otherwise indicated.
3) Compact Fluorescent Lamp Ballasts: Programmed start unless otherwise indicated.
b. Lamp Starting Temperature: Capable of starting standard lamp(s) at a minimum of 0 degrees
F, and energy saving lamp(s) at a minimum of 60 degrees F unless otherwise indicated.

Dimmable LED Drivers:
1.
Dimming Range: Continuous dimming from 100 percent to five percent relative light output unless
dimming capability to lower level is indicated, without flicker.
2.
Control Compatibility: Fully compatible with the dimming controls to be installed.

FLUORESCENT EMERGENCY POWER SUPPLY UNITS
A.

Manufacturers:
1.
Iota Engineering, LLC; __________: www.iotaengineering.com/#sle.
2.
Philips Emergency Lighting/Bodine; __________: www.bodine.com/#sle.
3.
Substitutions: See Section 016000 - Product Requirements.
4.
Manufacturer Limitations: Where possible, for each type of luminaire provide fluorescent
emergency power supply units produced by a single manufacturer.

B.

Description: Self-contained fluorescent emergency power supply units suitable for use with indicated
luminaires, complying with NFPA 101 and all applicable state and local codes, and listed and labeled as
complying with UL 924.

C.

Compatibility:
1.
Ballasts: Compatible with electronic, standard magnetic, energy saving, and dimming AC ballasts,
including those with end of lamp life shutdown circuits.
2.
Lamps: Compatible with low-mercury lamps.

D.

Operation: Upon interruption of normal power source, solid-state control automatically switches
connected lamp(s) to the fluorescent emergency power supply for minimum of 90 minutes of rated
emergency illumination, and automatically recharges battery upon restoration of normal power source.

E.

Battery: Sealed maintenance-free high-temperature nickel cadmium unless otherwise indicated.

F.

Emergency Illumination Output:
1.
As indicated in Light Fixture Schedule

G.

Diagnostics: Provide accessible and visible multi-chromatic combination test switch/indicator light to
display charge, test, and diagnostic status and to manually activate emergency operation.

H.

Operating Temperature: From 32 degrees F to 122 degrees F unless otherwise indicated or required for
the installed location.

LAMPS
A.

Manufacturers:
1.
General Electric Company/GE Lighting; __________: www.gelighting.com/#sle.
2.
Osram Sylvania; __________: www.sylvania.com/#sle.
3.
Philips Lighting Company; __________: www.lighting.philips.com.
4.
Substitutions: See Section 016000 - Product Requirements.
5.
Manufacturer Limitations: Where possible, provide lamps produced by a single manufacturer.

B.

All Lamps:
1.
Unless explicitly excluded, provide new, compatible, operable lamps in each luminaire.
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2.
3.
4.

2.8

Verify compatibility of specified lamps with luminaires to be installed. Where lamps are not
specified, provide lamps per luminaire manufacturer's recommendations.
Minimum Efficiency: Provide lamps complying with all current applicable federal and state lamp
efficiency standards.
Color Temperature Consistency: Unless otherwise indicated, for each type of lamp furnish products
which are consistent in perceived color temperature. Replace lamps that are determined by the
Architect to be inconsistent in perceived color temperature.

C.

Incandescent Lamps: Wattage and bulb type as indicated, with base type as required for lighting fixture;
130 V rated.
1.
Non-Reflector Type Incandescent Lamps: Inside frosted lamp finish unless otherwise indicated.

D.

Compact Fluorescent Lamps: Wattage and bulb type as indicated, with base type as required for
luminaire.
1.
Low Mercury Content: Provide lamps that pass the EPA Toxicity Characteristic Leaching
Procedure (TCLP) test for characteristic hazardous waste.
2.
Correlated Color Temperature (CCT): 3,000 K unless otherwise indicated.
3.
Color Rendering Index (CRI): Not less than 80.
4.
Average Rated Life: Not less than 10,000 hours for an operating cycle of three hours per start.

E.

Linear Fluorescent Lamps: Wattage and bulb type as indicated, with base type as required for luminaire.
1.
Low Mercury Content: Provide lamps that pass the EPA Toxicity Characteristic Leaching
Procedure (TCLP) test for characteristic hazardous waste.
2.
T8 Linear Fluorescent Lamps:
a. Correlated Color Temperature (CCT): 3,000 K unless otherwise indicated.
b. Color Rendering Index (CRI): Not less than 80.
c. Average Rated Life: Not less than 20,000 hours for an operating cycle of three hours per start.
3.
T5 Linear Fluorescent Lamps:
a. Correlated Color Temperature (CCT): 3,000 K unless otherwise indicated.
b. Color Rendering Index (CRI): Not less than 80.
c. Average Rated Life: Not less than 20,000 hours for an operating cycle of three hours per start.

ACCESSORIES
A.

Stems for Suspended Luminaires: Steel tubing, minimum 1/2" size, factory finished to match luminaire
or field-painted as directed.

B.

Threaded Rods for Suspended Luminaires: Zinc-plated steel, minimum 1/4" size, field-painted as
directed.

PART 3 EXECUTION
3.1

3.2

3.3

EXAMINATION
A.

Verify that field measurements are as shown on the drawings.

B.

Verify that outlet boxes are installed in proper locations and at proper mounting heights and are properly
sized to accommodate conductors in accordance with NFPA 70.

C.

Verify that suitable support frames are installed where required.

D.

Verify that branch circuit wiring installation is completed, tested, and ready for connection to luminaires.

E.

Verify that conditions are satisfactory for installation prior to starting work.

PREPARATION
A.

Provide extension rings to bring outlet boxes flush with finished surface.

B.

Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

INSTALLATION
A.

Coordinate locations of outlet boxes provided under Section 260537 as required for installation of
luminaires provided under this section.

B.

Install products according to manufacturer's instructions.
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C.

Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 1 (general
workmanship), NECA 500 (commercial lighting), and NECA 502 (industrial lighting).

D.

Install luminaires plumb and square and aligned with building lines and with adjacent luminaires.

E.

Suspended Ceiling Mounted Luminaires:
1.
Do not use ceiling tiles to bear weight of luminaires.
2.
Do not use ceiling support system to bear weight of luminaires unless ceiling support system is
certified as suitable to do so.
3.
Secure surface-mounted and recessed luminaires to ceiling support channels or framing members or
to building structure.
4.
Secure pendant-mounted luminaires to building structure.
5.
Secure lay-in luminaires to ceiling support channels using listed safety clips at four corners.
6.
In addition to ceiling support wires, provide two galvanized steel safety wire(s), minimum 12 gage,
connected from opposing corners of each recessed luminaire to building structure.
7.
See appropriate Division 9 section where suspended grid ceiling is specified for additional
requirements.

F.

Recessed Luminaires:
1.
Install trims tight to mounting surface with no visible light leakage.
2.
Non-IC Rated Luminaires: Maintain required separation from insulation and combustible materials
according to listing.

G.

Suspended Luminaires:
1.
Unless otherwise indicated, specified mounting heights are to bottom of luminaire.
2.
Install using the suspension method indicated, with support lengths and accessories as required for
specified mounting height.
3.
Provide minimum of two supports for each luminaire equal to or exceeding 4 feet in length, with no
more than 4 feet between supports.
4.
Install canopies tight to mounting surface.
5.
Unless otherwise indicated, support pendants from swivel hangers.

H.

Wall-Mounted Luminaires: Unless otherwise indicated, specified mounting heights are to center of
luminaire.

I.

Install accessories furnished with each luminaire.

J.

Bond products and metal accessories to branch circuit equipment grounding conductor.

K.

Fluorescent Luminaires Controlled by Dual-Level Switching: Connect such that each switch controls the
same corresponding lamps in each luminaire.

L.

Emergency Lighting Units:
1.
Unless otherwise indicated, connect unit to unswitched power from same circuit feeding normal
lighting in same room or area. Bypass local switches, contactors, or other lighting controls.

M. Exit Signs:
1.
Unless otherwise indicated, connect unit to unswitched power from same circuit feeding normal
lighting in same room or area. Bypass local switches, contactors, or other lighting controls.
N.

Fluorescent Emergency Power Supply Units:
1.
For field-installed units, install inside luminaire unless otherwise indicated. Where installation
inside luminaire is not possible, install on top of luminaire.
2.
Unless otherwise indicated, connect unit to unswitched power from same circuit feeding normal
ballast(s) in luminaire. Bypass local switches, contactors, or other lighting controls.

O.

Install lamps in each luminaire.

P.

Lamp Burn-In: Operate lamps at full output for prescribed period per manufacturer's recommendations
prior to use with any dimming controls. Replace lamps that fail prematurely due to improper lamp
burn-in.
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3.4

3.5

3.6

FIELD QUALITY CONTROL
A.

See Section 014000 - Quality Requirements, for additional requirements.

B.

Inspect each product for damage and defects.

C.

Operate each luminaire after installation and connection to verify proper operation.

D.

Test self-powered exit signs, emergency lighting units, and fluorescent emergency power supply units to
verify proper operation upon loss of normal power supply.

E.

Correct wiring deficiencies and repair or replace damaged or defective products. Repair or replace
excessively noisy ballasts as determined by Architect.

ADJUSTING
A.

Aim and position adjustable luminaires to achieve desired illumination as indicated or as directed by
Architect. Secure locking fittings in place.

B.

Aim and position adjustable emergency lighting unit lamps to achieve optimum illumination of egress
path as required or as directed by Architect or authority having jurisdiction.

C.

Exit Signs with Field-Selectable Directional Arrows: Set as indicated or as required to properly designate
egress path as directed by Architect or authority having jurisdiction.

CLEANING
A.

3.7

CLOSEOUT ACTIVITIES
A.

3.8

Clean surfaces according to NECA 500 (commercial lighting), NECA 502 (industrial lighting), and
manufacturer's instructions to remove dirt, fingerprints, paint, or other foreign material and restore
finishes to match original factory finish.
Just prior to Substantial Completion, replace all lamps that have failed.

PROTECTION
A.

Protect installed luminaires from subsequent construction operations.
END OF SECTION 265100
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SECTION 265600
EXTERIOR LIGHTING
PART 1 GENERAL
1.1

1.2

1.3

1.4

SECTION INCLUDES
A.

Exterior luminaires.

B.

Poles and accessories.

RELATED REQUIREMENTS
A.

Section 033000 - Cast-in-Place Concrete: Materials and installation requirements for concrete bases for
poles.

B.

Section 260526 - Grounding and Bonding for Electrical Systems.

C.

Section 260537 - Boxes.

D.

Section 260919 - Enclosed Contactors: Lighting contactors.

E.

Section 260923 - Lighting Control Devices: Automatic controls for lighting including outdoor photo
controls.

REFERENCE STANDARDS
A.

ANSI C82.4 - American National Standard for Ballasts for High-Intensity-Discharge and Low-Pressure
Sodium Lamps (Multiple-Supply Type); 2002.

B.

IES LM-79 - Approved Method: Electrical and Photometric Measurements of Solid-State Lighting
Products; Illuminating Engineering Society; 2008.

C.

IES LM-80 - Approved Method: Measuring Luminous Flux and Color Maintenance of LED Packages,
Arrays, and Modules; Illuminating Engineering Society; 2015.

D.

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.

E.

NECA/IESNA 501 - Standard for Installing Exterior Lighting Systems; 2006.

F.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

G.

UL 1598 - Luminaires; Current Edition, Including All Revisions.

H.

UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products; Current Edition,
Including All Revisions.

ADMINISTRATIVE REQUIREMENTS
A.

1.5

Coordination:
1.
Coordinate placement of poles and associated foundations with utilities, curbs, sidewalks, trees,
walls, fences, striping, etc. installed under other sections or by others. Coordinate elevation to
obtain specified foundation height.
2.
Notify Architect of any conflicts or deviations from the contract documents to obtain direction prior
to proceeding with work.

SUBMITTALS
A.

See Section 013000 - Administrative Requirements, for submittal procedures.

B.

Product Data: Provide manufacturer's standard catalog pages and data sheets including detailed
information on luminaire construction, dimensions, ratings, finishes, mounting requirements, listings,
service conditions, photometric performance, weight, effective projected area (EPA), and installed
accessories; include model number nomenclature clearly marked with all proposed features.
1.
LED Luminaires:
a. Include estimated useful life, calculated based on IES LM-80 test data.
2.
Poles: Include information on maximum supported effective projected area (EPA) and weight for
the design wind speed.

LST #22019
October 2022

EXTERIOR LIGHTING
265600 - 1

1.6

C.

Certificates for Poles and Accessories: Manufacturer's documentation that products are suitable for the
luminaires to be installed.

D.

Manufacturer's Installation Instructions: Indicate application conditions and limitations of use stipulated
by product testing agency. Include instructions for storage, handling, protection, examination,
preparation, installation, and starting of product.

E.

Operation and Maintenance Data: Instructions for each product including information on replacement
parts.

F.

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1.
Touch-Up Paint: 2 gallons, to match color of pole finish.

G.

Project Record Documents: Record actual connections and locations of pole foundations, luminaires, and
any pull or junction boxes.

QUALITY ASSURANCE
A.

1.7

1.8

Conform to requirements of NFPA 70.

DELIVERY, STORAGE, AND HANDLING
A.

Receive, handle, and store products according to NECA/IESNA 501 and manufacturer's written
instructions.

B.

Keep products in original manufacturer's packaging and protect from damage until ready for installation.

WARRANTY
A.

See Section 017800 - Closeout Submittals, for additional warranty requirements.

B.

Provide five year manufacturer warranty for all LED luminaires, including drivers.

PART 2 PRODUCTS
2.1

2.2

2.3

LUMINAIRE TYPES
A.

Furnish products as indicated in luminaire schedule included on the Drawings.

B.

Substitutions: See Section 016000 - Product Requirements.

LUMINAIRES
A.

Provide products that comply with requirements of NFPA 70.

B.

Provide products that are listed and labeled as complying with UL 1598, where applicable.

C.

Provide products listed and classified by testing firm acceptable to the authority having jurisdiction as
suitable for the purpose specified and indicated.

D.

Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets, ballasts,
reflectors, lenses, housings and other components required to position, energize and protect the lamp and
distribute the light.

E.

Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, connectors,
hardware, poles, foundations, supports, trims, accessories, etc. as necessary for a complete operating
system.

F.

Provide products suitable to withstand normal handling, installation, and service without any damage,
distortion, corrosion, fading, discoloring, etc.

G.

Provide luminaires listed and labeled as suitable for wet locations unless otherwise indicated.

H.

LED Luminaires:
1.
Components: UL 8750 recognized or listed as applicable.
2.
Tested in accordance with IES LM-79 and IES LM-80.
3.
LED Estimated Useful Life: Minimum of 50,000 hours at 70 percent lumen maintenance,
calculated based on IES LM-80 test data.

POLES
A.

All Poles:
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1.
2.

3.
4.
5.
6.
7.

B.

Provide poles and associated support components suitable for the luminaire(s) and associated
supports and accessories to be installed.
Structural Design Criteria:
a. Wind Load: Include effective projected area (EPA) of luminaire(s) and associated supports
and accessories to be installed.
1) Design Wind Speed: 100 miles per hour, with gust factor of 1.3.
b. Dead Load: Include weight of proposed luminaire(s) and associated supports and accessories.
Material: Steel, unless otherwise indicated.
Shape: Round straight, unless otherwise indicated.
Finish: Match luminaire finish, unless otherwise indicated.
Mounting: Install on concrete foundation, height as indicated on the drawings, unless otherwise
indicated.
Unless otherwise indicated, provide with the following features/accessories:
a. Top cap.
b. Handhole.
c. Anchor bolts with leveling nuts or leveling shims.
d. Anchor base cover.

Metal Poles: Provide ground lug, accessible from handhole.

PART 3 EXECUTION
3.1

3.2

3.3

EXAMINATION
A.

Verify that field measurements are as shown on the drawings.

B.

Verify that outlet boxes are installed in proper locations and at proper mounting heights and are properly
sized to accommodate conductors in accordance with NFPA 70.

C.

Verify that suitable support frames are installed where required.

D.

Verify that branch circuit wiring installation is completed, tested, and ready for connection to luminaires.

E.

Verify that conditions are satisfactory for installation prior to starting work.

PREPARATION
A.

Provide extension rings to bring outlet boxes flush with finished surface.

B.

Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

INSTALLATION
A.

Coordinate locations of outlet boxes provided under Section 260537 as required for installation of
luminaires provided under this section.

B.

Install products according to manufacturer's instructions.

C.

Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 1 (general
workmanship) and NECA/IESNA 501 (exterior lighting).

D.

Install luminaires plumb and square and aligned with building lines and with adjacent luminaires.

E.

Recessed Luminaires:
1.
Install trims tight to mounting surface with no visible light leakage.

F.

Pole-Mounted Luminaires:
1.
Foundation-Mounted Poles:
a. Provide cast-in-place concrete foundations for poles as indicated, in accordance with Section
033000.
1) Install anchor bolts plumb per template furnished by pole manufacturer.
2) Position conduits to enter pole shaft.
b. Install foundations plumb.
c. Install poles plumb, using leveling nuts or shims as required to adjust to plumb.
d. Tighten anchor bolt nuts to manufacturer's recommended torque.
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e.

2.

3.

3.4

3.5

3.6

G.

Install accessories furnished with each luminaire.

H.

Bond products and metal accessories to branch circuit equipment grounding conductor.

I.

Install lamps in each luminaire.

FIELD QUALITY CONTROL
A.

Inspect each product for damage and defects.

B.

Operate each luminaire after installation and connection to verify proper operation.

C.

Correct wiring deficiencies and repair or replace damaged or defective products. Repair or replace
excessively noisy ballasts as determined by Architect.

ADJUSTING
A.

Aim and position adjustable luminaires to achieve desired illumination as indicated or as directed by
Architect. Secure locking fittings in place.

B.

Luminaires with Field-Rotatable Optics: Position optics according to manufacturer's instructions to
achieve lighting distribution as indicated or as directed by Architect.

CLEANING
A.

3.7

Install non-shrink grout between pole anchor base and concrete foundation, leaving small
channel for condensation drainage.
f.
Install anchor base covers as indicated.
Grounding:
a. Bond luminaires, metal accessories, metal poles, and foundation reinforcement to branch
circuit equipment grounding conductor.
b. Provide supplementary ground rod electrode as specified in Section 260526 at each pole
bonded to grounding system as indicated.
Install separate service conductors, 12 AWG copper, from each luminaire down to handhole for
connection to branch circuit conductors.

Clean surfaces according to NECA/IESNA 501 and manufacturer's instructions to remove dirt,
fingerprints, paint, or other foreign material and restore finishes to match original factory finish.

PROTECTION
A.

Protect installed luminaires from subsequent construction operations.
END OF SECTION 265600
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SECTION 283100
FIRE DETECTION AND ALARM
PART 1 GENERAL
1.1

1.2

1.3

1.4

SECTION INCLUDES
A.

Fire alarm system design and installation, including all components, wiring, and conduit.

B.

Transmitters for communication with supervising station.

C.

Maintenance of fire alarm system under contract for specified warranty period.

RELATED REQUIREMENTS
A.

Section 211300 - Fire-Suppression Sprinkler Systems: Supervisory, alarm, and actuating devices
installed in sprinkler system.

B.

Section 213000 - Fire Pumps: Supervisory devices.

C.

Section 142010 - Passenger Elevators: Elevator systems monitored and controlled by fire alarm system.

REFERENCE STANDARDS
A.

36 CFR 1191 - Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and
Facilities; Architectural Barriers Act (ABA) Accessibility Guidelines; current edition.

B.

IEEE C62.41.2 - Recommended Practice on Characterization of Surges in Low-Voltage (1000 V and
less) AC Power Circuits; 2002 (Cor 1, 2012).

C.

IEEE C62.41 - IEEE Recommended Practice on Surge Voltages in Low-Voltage Power Circuits; 1991
(R1995).

D.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

E.

NFPA 72 - National Fire Alarm and Signaling Code; 2016.

F.

NFPA 101 - Life Safety Code; 2015.

SUBMITTALS
A.

Proposal Documents: Submit the following with cost/time proposal:
1.
NFPA 72 "Record of Completion", filled out to the extent known at the time.
2.
Manufacturer's detailed data sheet for each control unit, initiating device, and notification
appliance.
3.
Certification by Contractor that the system design will comply with the contract documents.
4.
Proposed maintenance contract.

B.

Evidence of designer qualifications.

C.

Design Documents: Submit all information required for plan review and permitting by authorities having
jurisdiction, including but not limited to floor plans, riser diagrams, and description of operation:
1.
Copy (if any) of list of data required by authority having jurisdiction.
2.
NFPA 72 "Record of Completion", filled out to the extent known at the time.
3.
Clear and concise description of operation, with input/output matrix similar to that shown in NFPA
72 Appendix A-7-5-2.2(9), and complete listing of software required.
4.
System zone boundaries and interfaces to fire safety systems.
5.
Location of all components, circuits, and raceways; mark components with identifiers used in
control unit programming.
6.
Circuit layouts; number, size, and type of raceways and conductors; conduit fill calculations; spare
capacity calculations; notification appliance circuit voltage drop calculations.
7.
List of all devices on each signaling line circuit, with spare capacity indicated.
8.
Manufacturer's detailed data sheet for each component, including wiring diagrams, installation
instructions, and circuit length limitations.
9.
Description of power supplies; if secondary power is by battery include calculations demonstrating
adequate battery power.
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10.
11.
12.

1.5

Certification by either the manufacturer of the control unit or by the manufacturer of each other
component that the components are compatible with the control unit.
Certification by the manufacturer of the control unit that the system design complies with the
contract documents.
Certification by Contractor that the system design complies with the contract documents.

D.

Evidence of installer qualifications.

E.

Evidence of maintenance contractor qualifications, if different from installer.

F.

Inspection and Test Reports:
1.
Submit inspection and test plan prior to closeout demonstration.
2.
Submit documentation of satisfactory inspections and tests.
3.
Submit NFPA 72 "Inspection and Test Form," filled out.

G.

Operating and Maintenance Data: Revise and resubmit until acceptable; have one set available during
closeout demonstration:
1.
Complete set of specified design documents, as approved by authority having jurisdiction.
2.
Additional printed set of project record documents and closeout documents, bound or filed in same
manuals.
3.
Contact information for firm that will be providing contract maintenance and trouble call-back
service.
4.
List of recommended spare parts, tools, and instruments for testing.
5.
Replacement parts list with current prices, and source of supply.
6.
Detailed troubleshooting guide and large scale input/output matrix.
7.
Preventive maintenance, inspection, and testing schedule complying with NFPA 72; provide printed
copy and computer format acceptable to Owner.
8.
Detailed but easy to read explanation of procedures to be taken by non-technical administrative
personnel in the event of system trouble, when routine testing is being conducted, for fire drills, and
when entering into contracts for remodeling.

H.

Project Record Documents: Have one set available during closeout demonstration:
1.
Complete set of floor plans showing actual installed locations of components, conduit, and zones.
2.
"As installed" wiring and schematic diagrams, with final terminal identifications.
3.
"As programmed" operating sequences, including control events by device, updated input/output
chart, and voice messages by event.

I.

Closeout Documents:
1.
Certification by manufacturer that the system has been installed in compliance with his installation
requirements, is complete, and is in satisfactory operating condition.
2.
NFPA 72 "Record of Completion", filled out completely and signed by installer and authorized
representative of authority having jurisdiction.
3.
Certificate of Occupancy.
4.
Maintenance contract.

QUALITY ASSURANCE
A.

Designer Qualifications: Registered engineer, employed by fire alarm control panel manufacturer,
Contractor, or installer, with experience designing fire alarm systems in the jurisdictional area of the
authorities having jurisdiction.

B.

Installer Qualifications: Firm with minimum 3 years documented experience installing fire alarm systems
of the specified type and providing contract maintenance service as a regular part of their business.
1.
Authorized representative of control unit manufacturer; submit manufacturer's certification that
installer is authorized; include name and title of manufacturer's representative making certification.
2.
Installer Personnel: At least 2 years of experience installing fire alarm systems.
3.
Supervisor: NICET level III or IV (3 or 4) certified fire alarm technician; furnish name and
address.
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C.

Maintenance Contractor Qualifications: Same entity as installer or different entity with specified
qualifications.

D.

Product Listing Organization Qualifications: An organization recognized by OSHA as a Nationally
Recognized Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.

WARRANTY
A.

Provide control panel manufacturer's warranty that system components other than wire and conduit are
free from defects and will remain so for 1 year after date of Substantial Completion.

B.

Provide installer's warranty that the installation is free from defects and will remain so for 1 year after
date of Substantial Completion.

PART 2 PRODUCTS
2.1

2.2

MANUFACTURERS
A.

Fire Alarm Control Units: Provided their products meet or exceed the performance of the basis of design
product, products of the following are acceptable:
1.
Honeywell Security & Fire Solutions/Notifier: www.notifier.com/#sle.
2.
Siemens Building Technologies, Inc: www.usa.siemens.com/#sle.
3.
Provide all control units made by the same manufacturer.

B.

Initiating Devices, and Notification Appliances:
1.
Same manufacturer as control units.
2.
Provide all initiating devices and notification appliances made by the same manufacturer.

C.

Substitutions: Not permitted.

FIRE ALARM SYSTEM
A.

Fire Alarm System: Provide a new automatic fire detection and alarm system:
1.
Provide all components necessary, regardless of whether shown in the contract documents or not.
2.
Protected Premises: Entire building.
3.
Comply with the following; where requirements conflict, order of precedence of requirements is as
listed:
a. ADA Standards for Accessible Design.
b. The requirements of the State Fire Marshal.
c. The requirements of the local authority having jurisdiction .
d. Applicable local codes.
e. The contract documents (drawings and specifications).
f.
NFPA 101.
g. NFPA 72; where the word "should" is used consider that provision mandatory; where conflicts
between requirements require deviation from NFPA 72, identify deviations clearly on design
documents.
4.
Evacuation Alarm: general evacuation of entire premises.
5.
Hearing Impaired Occupants: Provide visible notification devices in all public areas and in
dwelling units.
6.
Master Control Unit (Panel): New, location shown on plans .
7.
Combined Systems: Do not combine fire alarm system with other non-fire systems.

B.

Supervising Stations and Fire Department Connections:
1.
Public Fire Department Notification: By on-premises supervising station.
2.
On-Premises Supervising Station: Existing proprietary station operated by Owner, located at
______.
3.
Remote Supervising Station: UL-listed central station under contract to facility.
4.
Means of Transmission to Remote Supervising Station: Digital alarm communicator transmitter
(DACT), 2 telephone lines.

C.

Circuits:
1.
Initiating Device Circuits (IDC): Class A, Style D.

LST #22019
October 2022

FIRE DETECTION AND ALARM
283100 - 3

2.
3.

2.3

2.4

Signaling Line Circuits (SLC) : Class A, Style 6.
Notification Appliance Circuits (NAC): Class B, Style Y.

D.

Spare Capacity:
1.
Initiating Device Addresses: Minimum 25 percent spare capacity.
2.
Notification Appliance Circuits: Minimum 25 percent spare capacity.
3.
Master Control Unit: Capable of handling all circuits utilized to capacity without requiring
additional components other than plug-in control modules.

E.

Power Sources:
1.
Primary: Dedicated branch circuits of the facility power distribution system.
2.
Secondary: Storage batteries.
3.
Capacity: Sufficient to operate entire system for period specified by NFPA 72.

FIRE SAFETY SYSTEMS INTERFACES
A.

Supervision: Provide supervisory signals in accordance with NFPA 72 for the following:
1.
Sprinkler water control valves.
2.
Dry-pipe sprinkler system pressure.
3.
Elevator shut-down control circuits.

B.

Alarm: Provide alarm initiation in accordance with NFPA 72 for the following:
1.
Sprinkler water flow.
2.
Elevator lobby, elevator hoistway, and elevator machine room smoke or heat detectors.
3.
Smoke and heat detectors.
4.
Manual Pull Stations.

C.

Elevators:
1.
Elevator lobby, hoistway, and machine room heat detectors: Elevator recall for fire fighters'
service.
2.
Elevator Machine Room and hoistway Heat Detectors: Shut down elevator power prior to hoistway
sprinkler activation.

D.

Doors:
1.
Door Magnetic Holders: Release upon activation of general alarm.

COMPONENTS
A.

General:
1.
Provide flush mounted units where installed in finish areas; in unfinished areas, surface mounted
unit are acceptable.
2.
Provide legible, permanent labels for each control device, using identification used in operation and
maintenance data.

B.

Fire Alarm Control Units, Initiating Devices, and Notification Appliances: Analog, addressable type;
listed by Underwriters Laboratories as suitable for the purpose intended.

C.

Master Control Unit: As specified above.

D.

Remote Annunciators: LCD display; .

E.

Initiating Devices:
1.
Manual Pull Stations: Dual Action, non-coded, RED with white "FIRE" lettering.
2.
Smoke Detectors: Photoelectric, Addressable.
3.
Heat Detectors: Fixed temperature and Rate-of-Rise.
4.
Addressable Interface Devices.

F.

Notification Appliances:
1.
Bells.
2.
Horns: Wall mounted, RED with white "FIRE" lettering, Temporal pattern.
3.
Strobes: Wall mounted, RED with white "FIRE" lettering, Multi-candela selectable.
4.
Horn/Strobes: Wall mounted, RED with white "FIRE" lettering.

G.

Circuit Conductors: Copper; provide 200 feet extra; color code and label.
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H.

Surge Protection: In accordance with IEEE C62.41.2 category B combination waveform and NFPA 70;
except for optical fiber conductors.
1.
Equipment Connected to Alternating Current Circuits: Maximum let through voltage of 350 V(ac),
line-to-neutral, and 350 V(ac), line-to-line; do not use fuses.

I.

Locks and Keys: Deliver keys to Owner.

J.

Instruction Charts: Printed instruction chart for operators, showing steps to be taken when a signal is
received (normal, alarm, supervisory, and trouble); easily readable from normal operator's station.
1.
Frame: Stainless steel or aluminum with polycarbonate or glass cover.
2.
Provide one for each control unit where operations are to be performed.
3.
Obtain approval of Owner prior to mounting; mount in location acceptable to Owner.
4.
Provide extra copy with operation and maintenance data submittal.

PART 3 EXECUTION
3.1

3.2

3.3

3.4

INSTALLATION
A.

Install in accordance with applicable codes, NFPA 72, NFPA 70, and the contract documents.

B.

Conceal all wiring, conduit, boxes, and supports where installed in finished areas.

C.

Install instruction cards and labels.

D.

Provide one year monitoring service.

E.

Verify location of all devices with Architect prior to installation.

INSPECTION AND TESTING FOR COMPLETION
A.

Notify Owner 7 days prior to beginning completion inspections and tests.

B.

Notify authorities having jurisdiction and comply with their requirements for scheduling inspections and
tests and for observation by their personnel.

C.

Provide the services of the installer's supervisor or person with equivalent qualifications to supervise
inspection and testing, correction, and adjustments.

D.

Prepare for testing by ensuring that all work is complete and correct; perform preliminary tests as
required.

E.

Provide all tools, software, and supplies required to accomplish inspection and testing.

F.

Perform inspection and testing in accordance with NFPA 72 and requirements of local authorities;
document each inspection and test.

G.

Correct defective work, adjust for proper operation, and retest until entire system complies with contract
documents.

PERSONNEL INSTRUCTION
A.

Provide the following instruction to designated Owner personnel:
1.
Hands-On Instruction: On-site, using operational system.

B.

Administrative: One-hour session(s) covering issues necessary for non-technical administrative staff;
classroom:
1.
Initial Training: 1 session pre-closeout.

C.

Basic Operation: One-hour sessions for attendant personnel, security officers, and engineering staff;
combination of classroom and hands-on:
1.
Initial Training: 1 session pre-closeout.

D.

Furnish the services of instructors and teaching aids; have copies of operation and maintenance data
available during instruction.

CLOSEOUT
A.

Closeout Demonstration: Demonstrate proper operation of all functions to Owner.
1.
Be prepared to conduct any of the required tests.

LST #22019
October 2022

FIRE DETECTION AND ALARM
283100 - 5

2.
3.
4.
5.
B.

3.5

Have at least one copy of operation and maintenance data, preliminary copy of project record
drawings, input/output matrix, and operator instruction chart(s) available during demonstration.
Have authorized technical representative of control unit manufacturer present during demonstration.
Demonstration may be combined with inspection and testing required by authority having
jurisdiction; notify authority having jurisdiction in time to schedule demonstration.
Repeat demonstration until successful.

Substantial Completion of the project cannot be achieved until inspection and testing is successful and:
1.
Approved operating and maintenance data has been delivered.
2.
All aspects of operation have been demonstrated to Owner.
3.
Final acceptance of the fire alarm system has been given by authorities having jurisdiction.
4.
Occupancy permit has been granted.
5.
Specified pre-closeout instruction is complete.

MAINTENANCE
A.

Provide to Owner, at no extra cost, a written maintenance contract for entire manufacturer's warranty
period, to include the work described below.

B.

Perform routine inspection, testing, and preventive maintenance required by NFPA 72, including:
1.
Maintenance of fire safety interface and supervisory devices connected to fire alarm system.
2.
Repairs required, unless due to improper use, accidents, or negligence beyond the control of the
maintenance contractor.
3.
Record keeping required by NFPA 72 and authorities having jurisdiction.

C.

Provide trouble call-back service upon notification by Owner:
1.
Provide on-site response within 2 hours of notification.
2.
Include allowance for call-back service during normal working hours at no extra cost to Owner.
3.
Owner will pay for call-back service outside of normal working hours on an hourly basis, based on
actual time spent at site and not including travel time; include hourly rate and definition of normal
working hours in maintenance contract.

D.

Provide a complete description of preventive maintenance, systematic examination, adjustment, cleaning,
inspection, and testing, with a detailed schedule.

E.

Maintain a log at each fire alarm control unit, listing the date and time of each inspection and call-back
visit, the condition of the system, nature of the trouble, correction performed, and parts replaced. Submit
duplicate of each log entry to Owner's representative upon completion of site visit.

F.

Comply with Owner's requirements for access to facility and security.

G.

Provide to Owner at no extra cost, one year of remote monitoring services for the entire system.
END OF SECTION 283100
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