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drawings, the Resident Engineer shall be notified prior to further work
in that area.

3.2 CLEAN-UP:
On completion of work of this section and after removal of all debris,
leave site in clean condition satisfactory to Resident Engineer.
Clean-up shall include off the Medical Center Property disposal of all
items and materials not required to remain property of the Government
as well as all debris and rubbish resulting from demolition operations.

- - -END- - -
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SECTION 03 30 53
(SHORT FORM) CAST-IN-PLACE CONCRETE

PART 1 - GENERAL
1.1 SUMMARY

A.

Section Includes:
1. Cast-in-place concrete for mechanical pads.
2. Preparation of existing surfaces to receive concrete.

3. Preparation of existing surface to received concrete topping.

1.2 RELATED WORK

A.

Section 01 45 29, TESTING LABORATORY SERVICES: Materials Testing and

Inspection During Construction.

1.3 APPLICABLE PUBLICATIONS

A.
B.

Comply with references to extent specified in this Section.

American Concrete Institute (ACI):

117-10(R2015) . v v v ve.. Specification for Tolerances for Concrete
Construction and Materials and Commentary

211.1-91(R2009) ... ... ... Standard Practice for Selecting Proportions for
Normal, Heavyweight, and Mass Concrete.

211.2-98(R2004) ......... Standard Practice for Selecting Proportions for

Structural Lightweight Concrete.

301/301IM-16...cvueeenn... Specifications for Structural Concrete.
305.1-14 - ... ... Hot Weather Concreting.

306.1-90(R2002) .. ....... Cold Weather Concreting.

318/318M-19. ... Building Code Requirements for Structural

Concrete and Commentary

347R-14 - ... i Guide to Formwork for Concrete.

SP-66-04-. ... ...t ACI Detailing Manual.

ASTM International (ASTM) :

A615/A615M-20. .0 Standard Specification for Deformed and Plain
Carbon Steel Bars for Concrete Reinforcement

A996/R996M-16.....vvu... Standard Specification for Rail Steel and Axle
Steel Deformed Bars for Concrete Reinforcement

A1064/A1064M-18a........ Standard Specification for Carbon-Steel Wire
and Welded Wire Reinforcement, Plain and
Deformed, for Concrete

C33/C33M-18......0u.n... Standard Specification for Concrete Aggregates.
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C39/C39M-20...vvvivnnn..

C94/C94M-20....cvvvvun..

Cl43/C143M-20....cvunn..

C150/C150M=-20....cvun..
Cl71-16...iiiiiiinnnnn.

C192/C192M-19...........

C219-20a.. i

C260/C260M-10a(2016) .. ..

C330/C330M-17a...evunn..

C494/C494M-19...........

Co6l1l8-19 ...,

C881/C881M-20 ..........

C989/C989M-18a .........

C1240-20 ...

D1751-18 ...

E1155-20.....c00iiinnn.

E1745-17 ...,

Standard Test Method for Compressive Strength
of Cylindrical Concrete Specimens.

Standard Specification for Ready-Mixed
Concrete.

Standard Test Method for Slump of Hydraulic
Cement Concrete.

Standard Specification for Portland Cement.
Standard Specification for Sheet Materials for
Curing Concrete.

Standard practice for Making and Curing
Concrete Test Specimens in the Laboratory.
Standard Terminology Relating to Hydraulic and
Other Inorganic Cements.

Standard Specification for Air-Entraining
Admixtures for Concrete.

Standard Specification for Lightweight
Aggregates for Structural Concrete.

Standard Specification for Chemical Admixtures
for Concrete.

Standard Specification for Coal Fly Ash and Raw
or Calcined Natural Pozzolan for Use in
Concrete.

Standard Specification for Epoxy-Resin-Base
Bonding Systems for Concrete.

Standard Specification for Slag Cement for Use
in Concrete and Mortars.

Standard Specification for Silica Fume Used in
Cementitious Mixtures.

Standard Specification for Preformed Expansion
Joint Fillers for Concrete Paving and
Structural Construction (Non-extruding and
Resilient Bituminous Types) .

Determining FF Floor Flatness and FL Floor
Levelness Numbers.

Standard Specification for Water Vapor
Retarders Used in Contact with Soil or Granular

Fill under Concrete Slabs.

D. International Concrete Repair Institute:
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310.2R-2013 —-........... Selecting and Specifying Concrete Surface
Preparation for Sealers, Coatings, Polymer
Overlays, and Concrete Repair.
1.4 SUBMITTALS
A. Submittal Procedures: Refer to Section 01 33 23, SHOP DRAWINGS, PRODUCT

DATA, AND SAMPLES. All items indicated below are required submittals

requiring Contracting Officer’s Representative (COR) review and

approval.
B. Submittal Drawings:

1. Submit large scale drawings of reinforcing steel, including all
reinforcing bend diagrams and reinforcing details, to the COR for
review and approval.

C. Manufacturer's Literature and Data:

1. Concrete Mix Design.

2. Air-entraining admixture, chemical admixtures, and curing compounds.

3. Indicate manufacturer's recommendation for each application.

D. Sustainable Construction Submittals:

1. Recycled Content: Identify post-consumer and pre-consumer recycled
content percentage by weight.

E. Certificates: Certify products comply with specifications.

1. Each ready-mix concrete batch delivered to site.

1.5 DELIVERY
A. Deliver each ready-mixed concrete batch with mix certification in
duplicate according to ASTM International (ASTM) C94/C94M.
1.6 WARRANTY
A. Construction Warranty: FAR clause 52.246-21, "Warranty of
Construction."
PART 2 - PRODUCTS
2.1 MATERIALS
A. Portland Cement: ASTM C150/C150M, Type I or II.
1. Slag: ASTM International (ASTM) C989/C989M; Grade 80,
2. Silica Fume: ASTM International (ASTM) C1240.
Fine Aggregate: ASTM International (ASTM) C33/C33M.
Lightweight Aggregate for Structural Concrete:
Mixing Water: Fresh, clean, and potable.

Air-Entraining Admixture: ASTM International (ASTM) C260/C260M.

MHoH O Q W

Chemical Admixtures: ASTM International (ASTM) C494/C494M.
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G. Vapor Barrier: ASTM International (ASTM) E1745, Class A with a minimum

puncture resistance of 2200 g (3000 pounds); minimum 0.38 mm (15 mil)
thick.

Reinforcing Steel: ASTM International (ASTM) A615/A615M or

ASTM International (ASTM) A996/A996M, deformed. See Structural Drawings
for grade.

Forms: Wood, plywood, metal, or other materials, approved by
Contracting Officer, of grade or type suitable to obtain type of finish
specified.

1. Form coating: As recommended by Contractor.

Grout, Non-Shrinking: Premixed ferrous or non-ferrous. Grout to show no
settlement or vertical drying shrinkage at 3 days. Compressive strength
for grout, at least 18 MPa (2500 psi) at 3 days and 35 MPa (5000 psi)
at 28 days.

2.2 ACCESSORIES

A.
B.

Bonding Agent: ASTM International (ASTM) C 1059/C 1059M, Type II.
Structural Adhesive: ASTM International (ASTM) C881, 2-component
material suitable for use on dry or damp surfaces. Provide material
Type, Grade, and Class to suit Project requirements.

Water Stops: Rubber base with self-healing properties. Expanding clay-
based products not acceptable.

Weeps: Geotextile type as recommended by Contractor and approved by the

COR.

2.3 CONCRETE MIXES

A.

Design concrete mixes according to ASTM International (ASTM) C94/C94M,
Option C.

Compressive strength at 28 days: minimum 30 MPa (4,000 psi).

Submit mix design and results of compression tests to the Contracting
Officer for his evaluation. Identify all materials, including
admixtures, making-up the concrete.

Maximum Slump for Vibrated Concrete: 100 mm (4 inches) tested according
to ASTM International (ASTM) Cl143.

Cement and Water Factor (See Table I):
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TABLE I - CEMENT AND WATER FACTORS FOR CONCRETE

Concrete: Strength Non-Air-Entrained Air-Entrained
Min. 28 Day Comp. Min. Cement Max. Water Min. Cement Max. Water
Str. kg/cu. m Cement Ratio kg/cu. m Cement Ratio
MPa (psi) (lbs./cu. (lbs./cu.
yd.) yd.)
35 (5000)1,3 375 (630) 0.45 385 (650) 0.40
30 (4000)1,3 325 (550) 0.55 340 (570) 0.50
25 (3000)1,3 280 (470) 0.65 290 (490) 0.55
25 (3000)1,2 300 (500) See 4 Below 310 (520) See 4 Below
Notes:

1. If trial mixes are used, achieve a compressive strength 8.3 MPa (1 200 psi)
in excess of f'c. For concrete strengths greater than 35 MPa (5,000 psi),
achieve a compressive strength 9.7 MPa (1,400 psi) in excess of f’c.

2. Lightweight Structural Concrete: Pump mixes may require higher cement
values as specified in ACI 318/318M.

3. For Concrete Exposed to High Sulfate Content Soils: Maximum water cement
ratio is 0.44.

4. Laboratory Determined according to ACI 211.1 for normal weight concrete or
ACI 211.2 for lightweight structural concrete.

F. Air-entrainment as specified, and conform with the following for air

content table:

TABLE II - TOTAL AIR CONTENT FOR VARIOUS SIZES OF COARSE AGGREGATES

Nominal Maximum Size of Total Air Content, percent
Coarse Aggregate

10 mm (3/8 inches) 6 Moderate exposure; 7.5 severe
exposure

13 mm (1/2 inches) 5.5 Moderate exposure; 7 severe
exposure

19 mm (3/4 inches) 5 Moderate exposure; 6 severe exposure

25 mm (1 inches) 4.5 Moderate exposure; 6 severe
exposure

40 mm (1 1/2 inches) 4.5 Moderate exposure; 5.5 severe
exposure

2.4 BATCHING AND MIXING
A. Store, batch, and mix materials according to ASTM C94/C94M.
1. Job-Mixed: Batch mix concrete in stationary mixers as specified in

ASTM International (ASTM) C94/C94M.
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2. Ready-Mixed Concrete: Comply with ASTM International (ASTM)
C94/C94M, except use of non-agitating equipment for transporting
concrete to Site is not acceptable.

3. EXECUTION Mixing Structural Lightweight Concrete: Charge mixer with
2/3 of total mixing water and total aggregate for each batch. Mix
ingredients minimum 30 seconds in stationary mixer or minimum 10
revolutions at mixing speed in truck mixer. Add remaining mixing
water and other ingredients and continue mixing. Above procedure may
be modified as recommended by aggregate producer.

4. When aggregate producer's instructions deviate from specifications,
submit proposed resolution for Contracting Officer's Representative

consideration.

PART 3 - EXECUTION

3.1 FORMWORK

A.

Installation: Conform to ACI 347. Construct forms to obtain concrete of
the shapes, dimensions and profiles indicated, with tight joints.
Design and construct forms to prevent bowing-out of forms between
supports and to be removable without prying against or otherwise
damaging fresh concrete.

When patching formed concrete, seal form edges against existing surface
to prevent leakage; set forms so that patch is flush with adjacent
surfaces.

Inserts, Sleeves, and Similar Items: Install flashing masonry ties,
anchors, inserts, wires, hangers, sleeves, boxes for floor hinges, and
other cast-in items specified in other Sections. Place where indicated,
square, flush and secured to formwork.

Construction Tolerances - General: Install and maintain concrete
formwork to assure completion of work within specified tolerances.
Adjust or replace completed work exceeding specified tolerances before

placing concrete.

3.2 REINFORCEMENT

A.
B.

Install concrete reinforcement according to ACI 318 and ACI SP-66.
Support and securely tie reinforcing steel to prevent displacement
during placing of concrete.

Drilling for Dowels in Existing Concrete: Use sharp bits, drill hole
slightly oversize, fill with epoxy grout, inset the dowel, and remove

excess epoxy.
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3.3 PLACING CONCRETE

A. Remove water from excavations before concrete is placed. Remove
hardened concrete, debris and other foreign materials from interior of
forms, and from inside of mixing and conveying equipment. Obtain
approval from Contracting Officer's Representative before placing
concrete.

B. Install screeds at required elevations for concrete slabs.

C. Roughen and clean free from laitance, foreign matter, and loose
particles before placing new concrete on existing concrete.

1. Blow-out areas with compressed air and immediately coat contact
areas with adhesive in compliance with manufacturer's instructions.

D. Place structural concrete according to ACI 301 and ACI 318.

E. Convey concrete from mixer to final place of deposit by method that
will prevent segregation or loss of ingredients. Do not deposit, in
Work, concrete that has attained its initial set or has contained its
water or cement more than 1 1/2 hours. Do not allow concrete to drop
freely more than 1500 mm (5 feet) in unexposed work nor more than
900 mm (3 feet) in exposed work.

F. Place and consolidate concrete in horizontal layers not exceeding
300 mm (12 inches) in thickness. Consolidate concrete by spading,
rodding, and mechanical vibrator. Do not secure vibrator to forms or
reinforcement. Continuously vibrate during placement of concrete.

G. Hot Weather Concrete Placement: As recommended by ACI 305.1 to prevent
adversely affecting properties and serviceability of hardened concrete.

H. Cold Weather Concrete Placement: As recommended by ACI 306.1, to
prevent freezing of thin sections less than 300 mm (12 inches) and to
permit concrete to gain strength properly.

1. Do not use calcium chloride without written approval from
Contracting Officer's Representative.
3.4 TOLERANCES

A. Slab on Grade Finish Tolerance: Comply with ACI 117, FF-number and
FL-number method.

1. Paragraph 4.8.3, Class A 3 mm (1/8 inches) for offset in form-work.
2. Table R4.8.4, "Flat" 6 mm (1/4 inch) in 3 m (10 feet) for slabs.
3.5 PROTECTION AND CURING

A. Protect exposed surfaces of concrete from premature drying, wash by

rain or running water, wind, mechanical damage, and excessive hot or

cold temperatures.

03 30 53 - 7



Substation Upgrade Building 2 VA Project # 642-22-104
VA-Medical Center, Philadelphia, PA Bid Documents

B. Curing Methods: Cure concrete with curing compound using wet method
with sheets.

C. Formed Concrete Curing: Wet the tops and exposed portions of formed
concrete and keep moist until forms are removed.

1. If forms are removed before 14 days after concrete is cast, install
sheet curing materials as specified above.

D. Concrete Flatwork Curing:

1. Install sheet materials according to the manufacturer's
instructions.

a. When manufacturer's instructions deviate from specifications,
submit proposed resolution for Contracting Officer's
Representative consideration.

3.6 FORM REMOVAL

A. Maintain forms in place until concrete is self-supporting, with
construction operation loads.

B. Remove fins, laitance and loose material from concrete surfaces when
forms are removed. Repair honeycombs, rock pockets, sand runs, spalls,
or otherwise damaged surfaces by patching with the same mix as concrete
minus the coarse aggregates.

C. Finish to match adjacent surfaces.

3.7 FINISHES

A. Vertical and Overhead Surface Finishes:

1. Surfaces Exposed in Unfinished Areas: As-cast; no additional
finishing required.

a. Mechanical rooms.

b. Electrical rooms.

2. Surfaces Exposed to View Scheduled for Paint Finish: Remove fins,
burrs and similar projections by mechanical means approved by
Contracting Officer's Representative flush with adjacent surface.
Lightly rub with fine abrasive stone or hone. Use ample amount of
water during rubbing without working up a lather of mortar or
changing texture of concrete.

3. Surfaces Exposed to View in Finished Areas: Grout finish, unless
otherwise shown, for uniform color and smooth finish treated.

a. Remove laitance, fins and burrs.

b. Scrub concrete with wire brushes. Clean stained concrete surfaces

with hone or stone.
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c. Apply grout composed of 1 part Portland cement and l-part clean,
fine sand (smaller than 600 micro-m (No. 30) sieve). Work grout
into surface of concrete with cork floats or fiber brushes until
pits and honeycomb are filled.

d. After grout has hardened, but is still plastic, remove surplus
grout with sponge rubber float and by rubbing with clean burlap.

e. In hot, dry weather fog spray surfaces with water to keep grout
wet during setting period. Complete finished areas in same day.
Confine limits of finished areas to natural breaks in wall
surface. Do not leave grout on concrete surface overnight.

4. Steel Trowel Finish: Applied toppings, concrete surfaces to receive
resilient floor covering or carpet, future floor roof and other
monolithic concrete floor slabs exposed to view without other finish
indicated or specified.

a. Delay final steel troweling to secure smooth, dense surface,
usually when surface can no longer be dented by fingers. During
final troweling, tilt steel trowel at slight angle and exert
heavy pressure on trowel to compact cement paste and form dense,
smooth surface.

b. Finished surface: Free from trowel marks. Uniform in texture and
appearance.

5. Finished Slab Flatness (FF) and Levelness (FL):

a. Slab on Grade: Specified overall value FF 25/FL 20. Minimum local
value FF 17/FL 15.

b. Test flatness and levelness according to ASTM E1155.

3.8 SURFACE TREATMENTS

A.

Mix and apply the following surface treatments according to

manufacturer's instructions.

1. When manufacturer's instructions deviate from specifications, submit
proposed resolution for Contracting Officer's Representative

consideration.

3.9 APPLIED TOPPING

A.

Install concrete topping with thickness and strength shown with only
enough water to ensure stiff, workable, plastic mix.

Continuously place applied topping until entire area is complete,
struck off with straightedge, compact by rolling or tamping, float and

steel trowel to hard smooth finish.
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3.10 RESURFACING FLOORS
A. Remove existing flooring by abrasive blasting or grinding, in areas to
receive resurfacing, to expose existing structural slab. Achieve a
surface profile of 2 to 4 according to ICRI 310.2R for the condition
found at Site.
B. Prepare exposed structural slab surface by cleaning, wetting, and
applying adhesive according to manufacturer's instructions as specified
in the flooring section.

--END - -
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SECTION 05 40 00
COLD-FORMED METAL FRAMING

PART 1 - GENERAL
1.1 DESCRIPTION
A. This section specifies materials and services required for installation
of cold-formed steel, including tracks and required accessories as
shown and specified. This Section includes the following:
1. Interior nom-load-bearing steel stud walls.
1.2 RELATED WORK
A. Section 01 81 13 SUSTAINABLE CONSTRUCTION REQUIREMENTS.
B. Section 05 12 00, STRUCTURAL STEEL FRAMING: Structural steel framing.
C. Section 05 21 00, STEEL JOIST FRAMING: Open web steel joists.
D. Section 09 22 16, NON-STRUCTURAL METAL FRAMING: Non-load-bearing metal
stud framing assemblies.
E. Section 09 29 00, GYPSUM BOARD: Gypsum board assemblies.
1.3 DESIGN REQUIREMENTS
A. Design steel in accordance with American Iron and Steel Institute
Publication "Specification for the Design of Cold-Formed Steel
Structural Members", except as otherwise shown or specified.
B. Structural Performance: Engineer, fabricate and erect cold-formed metal
framing with the minimum physical and structural properties indicated.
C. Structural Performance: Engineer, fabricate, and erect cold-formed
metal framing to withstand design loads within limits and under
conditions required.
1. Design Loads:
a. Gravity, wind and seismic loading as indicated on the drawings or
in this specification.
b. Blast Loads:

1) Light gauge framing in exterior walls shall be blast resistant
and meet the following criteria per the VA Physical Security
and Resiliency Design Manual.

2. Design framing systems to withstand design loads without deflections
greater than the following:
a. Interior Load-Bearing Walls: Lateral deflection of 1/240 1/360
full of the wall height.
3. Design framing systems to provide for movement of framing members
without damage or overstressing, sheathing failure, connection

failure, undue strain on fasteners and anchors, or other detrimental
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effects when subject to a maximum ambient temperature change (range)

of 67 degrees C (120 degrees F).

4. Design framing system to accommodate deflection of primary building
structure and construction tolerances, and to maintain clearances at
openings.

5. Design exterior non-load-bearing curtain wall framing to accommodate
lateral deflection without regard to contribution of sheathing
materials.

6. Engineering Responsibility: Engage a fabricator who assumes
undivided responsibility for engineering cold-formed metal framing
by employing a qualified professional engineer to prepare design

calculations, shop drawings, and other structural data.

1.4 SUBMITTALS

A.

Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT
DATA, AND SAMPLES. All items indicated below are required submittals
requiring Contracting Officer’s Representative (COR) review and
approval

Shop Drawings: Shop and erection drawings showing steel unit layout,
connections to supporting members, and information necessary to
complete installation as shown and specified.

Manufacturer's Literature and Data: Showing steel component sections
and specifying structural characteristics.

Design of the light gauge for this project shall be provided by the
contractor’s structural engineer for the loads shown on the
construction documents. Submit signed and sealed calculations performed
by a structural engineer with at least 5 years’ experience in the
design of light gauge metal and registered in the state of the project.
Calculations shall be submitted with plans elevations and details for
review and approval.

Sustainable Construction Submittals:

1. Recycled Content: Identify post-consumer and pre-consumer recycled

content percentage by weight.

1.5 APPLICABLE PUBLICATIONS

A.

Publications listed below form a part of this specification to extent
referenced. Publications are referenced in text by basic designation
only.

American Iron and Steel Institute (AISI): Specification and Commentary

for the Design of Cold-Formed Steel Structural Members (2016)
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C. ASTM International (ASTM):
A36/A36M-19. ... Standard Specification for Carbon Structural
Steel
Al123/A123M-17........ ... Standard Specifications for Zinc (Hot-Dip

Galvanized) Coatings on Iron and Steel Products
A153/A153M-16a...c.cunn.. Standard Specifications for Zinc Coating (Hot-
Dip) on Iron and Steel Hardware
A307-14el...cuuieeennn. Standard Specifications for Carbon Steel Bolts,
Studs, and Threaded Rod 60,000 PSI Tensile
Strength
A653/RA653M-20. ... v Standard Specification for Steel Sheet, Zinc
Coated (Galvanized) or Zinc Iron Alloy Coated
(Galvannealed) by the Hot Dip Process
C955-18el. .. Standard Specification for Cold Formed Steel
Structural Framing Members
Cl1107/1107M-20....euun.. Standard Specification for Packaged Dry,
Hydraulic-Cement Grout (Non-shrink)
E488/E488M-18........... Standard Test Methods for Strength of Anchors
in Concrete Elements
E1190-11(2018) .. cvvvv... Standard Test Methods for Strength of Power-
Actuated Fasteners Installed in Structural
Members
D. American Welding Society (AWS):
D1.3/D1.3M-18........... Structural Welding Code-Sheet Steel
E. Military Specifications (Mil. Spec.):
MIL-P-21035B. ... Paint, High Zinc Dust Content, Galvanizing
Repair
F. VA Physical Security and Resiliency Design Manual October 1, 2020.
PART 2 - PRODUCTS
2.1 MATERIALS
A. Sheet Steel for joists, studs and accessories 18 gauge and lighter:
ASTM A653, structural steel, zinc coated G60-35/8”thick , 18 gague
B. Galvanizing Repair Paint: MIL-P-21035B.

2.2 WALL FRAMING
A. Steel Studs: Complying with ASTM C 955. Manufacturer’s standard C-
shaped steel studs of web depth indicated, with lipped flanges, and
complying with the following:
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1. Minimum Base-Steel Thickness (uncoated): 0.84 mm

2. Flange Width: 35 mm (1-3/8 inches).
3. Web: Punched.

2 .3 FRAMING ACCESSORIES
A. Fabricate steel framing accessories of the same material and finish
used for framing members, with a minimum yield strength of 230 MPa (33
ksi) .
B. Provide accessories of manufacturer’s standard thickness and

configuration, unless otherwise indicated, as follows:

Supplementary framing.

Bracing, bridging, and solid blocking.

Web stiffeners.

Gusset plates.

Deflection track and vertical slide clips.
Stud kickers and girts.

Joist hangers and end closures.

o < o g w N

Reinforcement plates.
2.4 ANCHORS, CLIPS, AND FASTENERS

A. Steel Shapes and Clips: ASTM A36, zinc coated by the hot-dip process
according to ASTM Al23.

B. Cast-in-Place Anchor Bolts and Studs: ASTM A307, Grade A, zinc coated
by the hot-dip process according to ASTM Al53.

C. Expansion Anchors: Fabricated from corrosion-resistant materials, with
capability to sustain, without failure, a load equal to 5 times the
design load, as determined by testing per ASTM E488 conducted by a
qualified independent testing agency.

D. Power-Actuated Anchors: Fastener system of type suitable for
application indicated, fabricated from corrosion-resistant materials,
with capability to sustain, without failure, a load equal to 10 times
the design load, as determined by testing per ASTM E1190 conducted by a
qualified independent testing agency.

E. Mechanical Fasteners: Corrosion-resistant coated, self-drilling, self-
threading steel drill screws. Low-profile head beneath sheathing,
manufacturer’s standard elsewhere.

2.5 REQUIREMENTS
A. Welding in accordance with AWS D1.3
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B. Furnish members and accessories by one manufacturer only.
PART 3 - EXECUTION
3.1 FABRICATION

A. Framing components may be preassembled into panels. Panels shall be
square with components attached.

B. Cut framing components squarely or as required for attachment. Cut
framing members by sawing or shearing; do not torch cut.

C. Hold members in place until fastened.

D. Fasten cold-formed metal framing members by welding or screw fastening,
as standard with fabricator. Wire tying of framing members is not
permitted.

1. Comply with AWS requirements and procedures for welding, appearance
and quality of welds, and methods used in correcting welding work.
2. Locate mechanical fasteners and install according to cold-formed
metal framing manufacturer’s instructions with screw penetrating
joined members by not less than 3 exposed screw threads.
3.2 ERECTION

A. Handle and 1lift prefabricated panels in a manner as to not distort any
member.

B. Securely anchor tracks to supports as shown.

At butt joints, securely anchor two pieces of track to same supporting
member or butt-weld or splice together.

D. Plumb, align, and securely attach studs to flanges or webs of both
upper and lower tracks.

E. All axially loaded members shall be aligned vertically to allow for
full transfer of the loads down to the foundation. Vertical alignment
shall be maintained at floor/wall intersections.

F. Install jack studs above and below openings and as required to furnish
support. Securely attach jack studs to supporting members.

G. Install headers in all openings that are larger than the stud spacing
in that wall.

H. Attach bridging for studs in a manner to prevent stud rotation. Space
bridging rows as shown.

I. Studs in one piece for their entire length, splices will not be
permitted.

J. Provide a load distribution member at top track where Jjoist is not

located directly over bearing stud.
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K. Provide joist bridging and web stiffeners at reaction points where
shown.

L. Provide end blocking where joist ends are not restrained from rotation.

M. Provide an additional joist under parallel partitions, unless otherwise
shown, when partition length exceeds one-half joist span and when floor
and roof openings interrupt one or more spanning members.

N. Provide temporary bracing and leave in place until framing is
permanently stabilized.

O. Do not bridge building expansion joints with cold-formed metal framing.
Independently frame both sides of joints.

P. Fasten reinforcement plate over web penetrations that exceed size of
manufacturer’s standard punched openings.

3.3 TOLERANCES

A. Vertical alignment (plumbness) of studs shall be within 1/960th of the
span.

B. Horizontal alignment (levelness) of walls shall be within 1/960th of
their respective lengths.

C. Spacing of studs shall not be more than 3 mm (1/8 inch) +/- from the
designed spacing providing that the cumulative error does not exceed
the requirements of the finishing materials.

D. Prefabricated panels shall be not more than 3 mm (1/8 inch) +/- out of
square within the length of that panel.

3.4 FIELD REPAIR
A. Touch-up damaged galvanizing with galvanizing repair paint.

- --END- - -
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SECTION 07 84 00
FIRESTOPPING
PART 1 - GENERAL

1.1 DESCRIPTION
A. Provide UL or equivalent approved firestopping system for the closures
of openings in walls, floors, and roof decks against penetration of
flame, heat, and smoke or gases in fire resistant rated construction.
B. Provide UL or equivalent approved firestopping system for the closure
of openings in walls against penetration of gases or smoke in smoke
partitions.
1.2 RELATED WORK
A. Section 07 92 00, JOINT SEALANTS: Sealants and application.
B. Section 23 31 00, HVAC DUCTS AND CASINGS: Fire and smoke damper
assemblies in ductwork.
1.3 SUBMITTALS
A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT
DATA, AND SAMPLES.
B. Installer qualifications.
Inspector qualifications.
D. Manufacturers literature, data, and installation instructions for types
of firestopping and smoke stopping used.
E. List of FM, UL, or WH classification number of systems installed.
F. Certified laboratory test reports for ASTM E814 tests for systems not
listed by FM, UL, or WH proposed for use.
G. Submit certificates from manufacturer attesting that firestopping
materials comply with the specified requirements.
1.4 DELIVERY AND STORAGE
A. Deliver materials in their original unopened containers with
manufacturer’s name and product identification.
B. Store in a location providing protection from damage and exposure to
the elements.
1.5 QUALITY ASSURANCE
A. FM, UL, or WH or other approved laboratory tested products will be
acceptable.
B. Installer Qualifications: A firm that has been approved by FM Global
according to FM Global 4991 or been evaluated by UL and found to comply
with UL’s “Qualified Firestop Contractor Program Requirements.” Submit

qualification data.
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C. Inspector Qualifications: Contractor to engage a qualified inspector to

perform inspections and final reports. The inspector to meet the
criteria contained in ASTM E699 for agencies involved in quality
assurance and to have a minimum of two years’ experience in
construction field inspections of firestopping systems, products, and
assemblies. The inspector to be completely independent of, and divested
from, the Contractor, the installer, the manufacturer, and the supplier

of material or item being inspected. Submit inspector qualifications.

1.6 APPLICABLE PUBLICATIONS

A.

PART 2

Publications listed below form a part of this specification to the
extent referenced. Publications are referenced in the text by the basic
designation only.

ASTM International (ASTM) :

E84-20. . i, Surface Burning Characteristics of Building
Materials
E699-16.......... Standard Specification for Agencies Involved in

Testing, Quality Assurance, and Evaluating of
Manufactured Building Components

E814-13a(2017) v v v v v Fire Tests of Penetration Firestop Systems

E2174-20a. et eeeeeenn. Standard Practice for On-Site Inspection of
Installed Firestop Systems

E2393-20. ... Standard Practice for On-Site Inspection of
Installed Fire Resistive Joint Systems and
Perimeter Fire Barriers

FM Global (FM) :

Annual Issue Approval Guide Building Materials

4001-13. . .0 iiiiie e Approval of Firestop Contractors

Underwriters Laboratories, Inc. (UL):

Annual Issue Building Materials Directory

Environmental Protection Agency (EPA):

40 CFR 59(2014) ......... National Volatile Organic Compound Emission
Standards for Consumer and Commercial Products

- PRODUCTS

2.1 FIRESTOP SYSTEMS

A.

Provide either factory built (Firestop Devices) or field erected
(through-Penetration Firestop Systems) to form a specific building

system maintaining required integrity of the fire barrier and stop the
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passage of gases or smoke. Firestop systems to accommodate building

movements without impairing their integrity.

B. Firestop sealants used for firestopping or smoke sealing to have the
following properties:

1. Contain no flammable or toxic solvents.

2. Release no dangerous or flammable out gassing during the drying or
curing of products.

3. Water-resistant after drying or curing and unaffected by high
humidity, condensation or transient water exposure.

4. When installed in exposed areas, capable of being sanded and
finished with similar surface treatments as used on the surrounding
wall or floor surface.

5. VOC Content: Firestopping sealants and sealant primers to comply
with the following limits for VOC content when calculated according
to 40 CFR 59, (EPA Method 24):

a. Sealants: 250 g/L.
b. Sealant Primers for Nonporous Substrates: 250 g/L.

C. Firestopping system or devices used for penetrations by glass pipe,
plastic pipe or conduits, unenclosed cables, or other non-metallic
materials to have following properties:

1. Classified for use with the particular type of penetrating material
used.

2. Penetrations containing loose electrical cables, computer data
cables, and communications cables protected using firestopping
systems that allow unrestricted cable changes without damage to the
seal.

D. Maximum flame spread of 25 and smoke development of 50 when tested in
accordance with ASTM E84 or UL 723. Material to be an approved
firestopping material as listed in UL Fire Resistance Directory or by a
nationally recognized testing laboratory.

E. FM, UL, or WH rated or tested by an approved laboratory in accordance
with ASTM E814.

F. Materials to be nontoxic and noncarcinogen at all stages of application
or during fire conditions and to not contain hazardous chemicals.
Provide firestop material that is free from Ethylene Glycol, PCB, MEK,

and asbestos.
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G.

For firestopping exposed to view, traffic, moisture, and physical

damage, provide products that do not deteriorate when exposed to these

conditions.

1. For piping penetrations for plumbing and wet-pipe sprinkler systems,
provide moisture-resistant through-penetration firestop systems.

2. For floor penetrations with annular spaces exceeding 101 mm
(4 inches) or more in width and exposed to possible loading and
traffic, provide firestop systems capable of supporting the floor
loads involved either by installing floor plates or by other means
acceptable to the firestop manufacturer.

3. For penetrations involving insulated piping, provide through-

penetration firestop systems not requiring removal of insulation.

2.2 SMOKE STOPPING IN SMOKE PARTITIONS

A.

PART 3

Provide silicone sealant in smoke partitions as specified in Section

07 92 00, JOINT SEALANTS.

Provide mineral fiber filler and bond breaker behind sealant.

Sealants to have a maximum flame spread of 25 and smoke developed of 50
when tested in accordance with ASTM E84.

When used in exposed areas capable of being sanded and finished with
similar surface treatments as used on the surrounding wall or floor
surface.

- EXECUTION

3.1 EXAMINATION

A.

Submit product data and installation instructions, as required by
article, submittals, after an on-site examination of areas to receive
firestopping.

Examine substrates and conditions with installer present for compliance
with requirements for opening configuration, penetrating items,
substrates, and other conditions affecting performance of firestopping.
Do not proceed with installation until unsatisfactory conditions have

been corrected.

3.2 PREPARATION

A.

Remove dirt, grease, oil, laitance and form-release agents from
concrete, loose materials, or other substances that prevent adherence
and bonding or application of the firestopping or smoke stopping
materials.

Remove insulation on insulated pipe for a distance of 150 mm (6 inches)

on each side of the fire rated assembly prior to applying the
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firestopping materials unless the firestopping materials are tested and
approved for use on insulated pipes.

Prime substrates where required by Jjoint firestopping system
manufacturer using that manufacturer’s recommended products and
methods. Confine primers to areas of bond; do not allow spillage and
migration onto exposed surfaces.

Masking Tape: Apply masking tape to prevent firestopping from
contacting adjoining surfaces that will remain exposed upon completion
of work and that would otherwise be permanently stained or damaged by
such contact or by cleaning methods used to remove smears from
firestopping materials. Remove tape as soon as it is possible to do so

without disturbing seal of firestopping with substrates.

3.3 INSTALLATION

A.

C.

Do not begin firestopping work until the specified material data and
installation instructions of the proposed firestopping systems have
been submitted and approved.

Install firestopping systems with smoke stopping in accordance with FM,
UL, WH, or other approved system details and installation instructions.

Install smoke stopping seals in smoke partitions.

3.4 CLEAN-UP

A.

As work on each floor is completed, remove materials, litter, and
debris.

Clean up spills of liquid type materials.

Clean off excess fill materials and sealants adjacent to openings and
joints as work progresses by methods and with cleaning materials
approved by manufacturers of firestopping products and of products in
which opening and joints occur.

Protect firestopping during and after curing period from contact with
contaminating substances or from damage resulting from construction
operations or other causes so that they are without deterioration or
damage at time of Substantial Completion. If, despite such protection,
damage or deterioration occurs, cut out and remove damaged or
deteriorated firestopping immediately and install new materials to

provide firestopping complying with specified requirements.

3.5 INSPECTIONS AND ACCEPTANCE OF WORK

A. Do not conceal or enclose firestop assemblies until inspection is

complete and approved by the Contracting Officer Representative (COR).
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B.

Furnish service of approved inspector to inspect firestopping in
accordance with ASTM E2393 and ASTM E2174 for firestop inspection, and
document inspection results. Submit written reports indicating
locations of and types of penetrations and type of firestopping used at
each location; type is to be recorded by UL listed printed numbers.

- --END- - -
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SECTION 07 92 00
JOINT SEALANTS

- GENERAL

1.1 DESCRIPTION:

A.

This section covers interior and exterior sealant and their
application, wherever required for complete installation of building

materials or systems.

1.2 RELATED WORK (INCLUDING BUT NOT LIMITED TO THE FOLLOWING) :

A.

Firestopping Penetrations: Section 07 84 00, FIRESTOPPING.

Sound Rated Gypsum Partitions/Sound Sealants: Section 09 29 00, GYPSUM
BOARD.

Mechanical Work: Section 22 05 11 COMMON WORK RESULTS FOR PLUMBING
Section 23 05 10 Common Work Results for Boiler Plant and Steam
Generation Section 23 05 11, COMMON WORK RESULTS FOR HVAC.

1.3 QUALITY ASSURANCE:

A.

Installer Qualifications: An experienced installer with a minimum of

three (3) years’ experience and who has specialized in installing joint

sealants similar in material, design, and extent to those indicated for
this Project and whose work has resulted in joint-sealant installations
with a record of successful in-service performance. Submit
qualification.

Source Limitations: Obtain each type of joint sealant through one (1)

source from a single manufacturer.

Product Testing: Obtain test results from a qualified testing agency

based on testing current sealant formulations within a 12-month period.

1. Testing Agency Qualifications: An independent testing agency
qualified according to ASTM C1021.

2. Test elastomeric joint sealants for compliance with requirements
specified by reference to ASTM C920, and where applicable, to other
standard test methods.

3. Test elastomeric joint sealants according to SWRI’s Sealant
Validation Program for compliance with requirements specified by
reference to ASTM C920 for adhesion and cohesion under cyclic
movement, adhesion-in peel, and indentation hardness.

4. Test other joint sealants for compliance with requirements indicated

by referencing standard specifications and test methods.

07 92 00 - 1



Substation Upgrade Building 2 VA Project # 642-22-104
VA-Medical Center, Philadelphia, PA Bid Documents
04-01-22

D. Lab Tests: Submit samples of materials that will be in contact or
affect joint sealants to joint sealant manufacturers for tests as
follows:

1. Adhesion Testing: Before installing elastomeric sealants, test their
adhesion to protect joint substrates according to the method in
ASTM C794 to determine if primer or other specific joint preparation
techniques are required.

2. Compatibility Testing: Before installing elastomeric sealants,
determine compatibility when in contact with glazing and gasket
materials.

3. Stain Testing: Perform testing per ASTM C1248 on interior and
exterior sealants to determine if sealants or primers will stain
adjacent surfaces. No sealant work is to start until results of
these tests have been submitted to the Contracting Officer
Representative (COR) and the COR has given written approval to
proceed with the work.

E. Preconstruction Field-Adhesion Testing: Before installing elastomeric
sealants, field test their adhesion to joint substrates according to
Method A, Field-Applied Sealant Joint Hand Pull Tab, in Appendix X1.1
in ASTM C1193 or Method A, Tail Procedure, in ASTM C1521.

1. Locate test joints where indicated in construction documents or, if
not indicated, as directed by COR.

2. Conduct field tests for each application indicated below:

a. Each type of elastomeric sealant and joint substrate indicated.
b. Each type of non-elastomeric sealant and joint substrate
indicated.

3. Notify COR seven (7) days in advance of dates and times when test
joints will be erected.

4. Arrange for tests to take place with joint sealant manufacturer’s
technical representative present.

F. Mockups: Before installing joint sealants, apply elastomeric sealants
as follows to verify selections and to demonstrate aesthetic effects
and qualities of materials and execution:

1. Joints in mockups of assemblies that are indicated to receive

elastomeric joint sealants.
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1.4 CERTIFICATION:

A. Contractor is to submit to the COR written certification that joints
are of the proper size and design, that the materials supplied are
compatible with adjacent materials and backing, that the materials will
properly perform to provide permanent watertight, airtight or vapor
tight seals (as applicable), and that materials supplied meet specified
performance regquirements.

1.5 SUBMITTALS:

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT
DATA, AND SAMPLES.

B. Sustainable Design Submittals, as described below:

1. Volatile organic compounds per volume as specified in
PART 2 - PRODUCTS.
Installer qualifications.
Contractor certification.
Manufacturer's installation instructions for each product used.

Cured samples of exposed sealants for each color.

@ = g QO

Manufacturer's Literature and Data:
1. Primers
2. Sealing compound, each type, including compatibility when different
sealants are in contact with each other.
H. Manufacturer warranty.
1.6 PROJECT CONDITIONS:
A. Environmental Limitations:
1. Do not proceed with installation of joint sealants under following
conditions:
a. When ambient and substrate temperature conditions are outside
limits permitted by joint sealant manufacturer or are below
4.4 degrees C (40 degrees F).
b. When joint substrates are wet.
B. Joint-Width Conditions:
1. Do not proceed with installation of joint sealants where joint
widths are less than those allowed by joint sealant manufacturer for
applications indicated.

C. Joint-Substrate Conditions:
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1. Do not proceed with installation of joint sealants until
contaminants capable of interfering with adhesion are removed from
joint substrates.
1.7 DELIVERY, HANDLING, AND STORAGE:

A. Deliver materials in manufacturers' original unopened containers, with
brand names, date of manufacture, shelf life, and material designation
clearly marked thereon.

B. Carefully handle and store to prevent inclusion of foreign materials.

C. Do not subject to sustained temperatures exceeding 32 degrees C (90
degrees F) or less than 5 degrees C (40 degrees F).

1.8 DEFINITIONS:

Definitions of terms in accordance with ASTM C717 and as specified.
Backing Rod: A type of sealant backing.

Bond Breakers: A type of sealant backing.

o Q w ¥

Filler: A sealant backing used behind a back-up rod.
1.9 WARRANTY:

A. Construction Warranty: Comply with FAR clause 52.246-21 "Warranty of
Construction".

B. Manufacturer Warranty: Manufacturer shall warranty their sealant for a
minimum of five (5) vyears from the date of installation and final
acceptance by the Government. Submit manufacturer warranty.

1.10 APPLICABLE PUBLICATIONS:

A. Publications listed below form a part of this specification to extent
referenced. Publications are referenced in text by basic designation
only.

B. ASTM International (ASTM) :

C509-06...cviiiiiiinnn.. Elastomeric Cellular Preformed Gasket and

Sealing Material

Col2-14. ... Mineral Fiber Block and Board Thermal
Insulation

C717-14a. ..., Standard Terminology of Building Seals and
Sealants

C734-06(R2012) oo vvvn... Test Method for Low-Temperature Flexibility of

Latex Sealants after Artificial Weathering
C794-10. ... einan. Test Method for Adhesion-in-Peel of Elastomeric
Joint Sealants

Co19-12. . . i Use of Sealants in Acoustical Applications.
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C920-14a.. ... Elastomeric Joint Sealants.
C1021-08(R2014) .. ... .... Laboratories Engaged in Testing of Building
Sealants
Cl193-13. ... Standard Guide for Use of Joint Sealants.
Cl1248-08(R2012) ... Test Method for Staining of Porous Substrate by

Joint Sealants
C1330-02(R2013)......... Cylindrical Sealant Backing for Use with Cold
Liquid Applied Sealants
Cl521-13. .. iiiiiiiinn.. Standard Practice for Evaluating Adhesion of
Installed Weatherproofing Sealant Joints
D217=10. ... Test Methods for Cone Penetration of
Lubricating Grease
D1056-14. .. ... Specification for Flexible Cellular Materials—
Sponge or Expanded Rubber
E84-09......ciiii... Surface Burning Characteristics of Building
Materials
C. Sealant, Waterproofing and Restoration Institute (SWRI).
The Professionals’ Guide
D. Environmental Protection Agency (EPA):
40 CFR 59(2014)......... National Volatile Organic Compound Emission
Standards for Consumer and Commercial Products

PART 2 - PRODUCTS

2.1 SEALANTS:

A. Interior Sealants:

1. VOC Content of Interior Sealants: Sealants and sealant primers used
inside the weatherproofing system are to comply with the following
limits for VOC content when calculated according to 40 CFR 59, (EPA
Method 24):

a. Architectural Sealants: 250 g/L.
b. Sealant Primers for Nonporous Substrates: 250 g/L.
c. Sealant Primers for Porous Substrates: 775 g/L.

2. S—-# Vertical and Horizontal Surfaces: ASTM C920, Type S or M, Grade
NS, Class 25, Use NT.

3. Provide location(s) of interior sealant as follows:

a. Typical narrow joint 6 mm, (1/4 inch) or less at walls and

adjacent components.
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b. Perimeter of doors, windows, access panels which adjoin concrete

or masonry surfaces.

Interior surfaces of exterior wall penetrations.

d. Joints at masonry walls and columns, piers, concrete walls or

exterior walls.

e. Perimeter of lead faced control windows and plaster or gypsum

wallboard walls.

f. Exposed isolation joints at top of full height walls.

g. Joints between bathtubs and ceramic tile; joints between shower

receptors and ceramic tile; Jjoints formed where nonplanar tile

surfaces meet.

h. Joints formed between tile floors and tile base cove; joints

between tile and dissimilar materials; joints occurring where

substrates change.

i. Behind escutcheon plates at valve pipe penetrations and

showerheads in showers.

C. Acoustical Sealant:

1. Conforming to ASTM C919; flame spread of 25 or less; and a smoke

developed rating of 50 or less when tested in accordance with

ASTM E84. Acoustical sealant have a consistency of 250 to 310 when

tested in accordance with ASTM D217; remain flexible and adhesive

after

500 hours of accelerated weathering as specified in ASTM C734;

and be non-staining.

2. Provide location(s) of acoustical sealant as follows:

a. Exposed acoustical joint at sound rated partitions.

b. Concealed acoustic joints at sound rated partitions.

c. Joints where item pass-through sound rated partitions.

2.2 COLOR:
A. Sealants
B. Sealants

concrete.

C. Color of

used with exposed masonry are to match color of mortar joints.

used with unpainted concrete are to match color of adjacent

sealants for other locations to be light gray or aluminum,

unless otherwise indicated in construction documents.

2.3 JOINT SEALANT BACKING:

A. General:

Provide sealant backings of material and type that are

nonstaining; are compatible with joint substrates, sealants, primers,
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and other joint fillers; and are approved for applications indicated by
sealant manufacturer based on field experience and laboratory testing.

B. Cylindrical Sealant Backings: ASTM C1330, of type indicated below and
of size and density to control sealant depth and otherwise contribute
to producing optimum sealant performance:

1. Type C: Closed-cell material with a surface skin.

C. Elastomeric Tubing Sealant Backings: Neoprene, butyl, EPDM, or silicone
tubing complying with ASTM D1056 or synthetic rubber (ASTM C509),
nonabsorbent to water and gas, and capable of remaining resilient at
temperatures down to minus 32 degrees C (minus 26 degrees F). Provide
products with low compression set and of size and shape to provide a
secondary seal, to control sealant depth, and otherwise contribute to
optimum sealant performance.

2.4 PRIMER:
A. As recommended by manufacturer of caulking or sealant material.
B. Stain free type.

2.5 CLEANERS-NON POROUS SURFACES:

A. Chemical cleaners compatible with sealant and acceptable to
manufacturer of sealants and sealant backing material. Cleaners to be
free of oily residues and other substances capable of staining or
harming joint substrates and adjacent non-porous surfaces and
formulated to promote adhesion of sealant and substrates.

PART 3 - EXECUTION
3.1 INSPECTION:

A. Inspect substrate surface for bond breaker contamination and unsound
materials at adherent faces of sealant.

B. Coordinate for repair and resolution of unsound substrate materials.
Inspect for uniform joint widths and that dimensions are within
tolerance established by sealant manufacturer.

3.2 PREPARATIONS:

A. Prepare joints in accordance with manufacturer's instructions and
SWRI (The Professionals’ Guide).

B. Clean surfaces of joint to receive caulking or sealants leaving joint
dry to the touch, free from frost, moisture, grease, 0il, wax, lacquer
paint, or other foreign matter that would tend to destroy or impair

adhesion.
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1. Clean porous joint substrate surfaces by brushing, grinding, blast
cleaning, mechanical abrading, or a combination of these methods to
produce a clean, sound substrate capable of developing optimum bond
with joint sealants.

2. Remove loose particles remaining from above cleaning operations by
vacuuming or blowing out joints with oil-free compressed air. Porous
joint surfaces include but are not limited to the following:

a. Concrete.

3. Remove laitance and form-release agents from concrete.

4. Clean nonporous surfaces with chemical cleaners or other means that
do not stain, harm substrates, or leave residues capable of
interfering with adhesion of joint sealants. Nonporous surfaces
include but are not limited to the following:

a. Gypsum Board

Do not cut or damage joint edges.

Apply non-staining masking tape to face of surfaces adjacent to joints

before applying primers, caulking, or sealing compounds.

1. Do not leave gaps between ends of sealant backings.

2. Do not stretch, twist, puncture, or tear sealant backings.

3. Remove absorbent sealant backings that have become wet before
sealant application and replace them with dry materials.

Apply primer to sides of joints wherever required by compound

manufacturer's printed instructions or as indicated by pre-construction

joint sealant substrate test.

1. Apply primer prior to installation of back-up rod or bond breaker
tape.

2. Use brush or other approved means that will reach all parts of
joints. Avoid application to or spillage onto adjacent substrate

surfaces.

3.3 BACKING INSTALLATION:

A.

Install backing material, to form joints enclosed on three sides as
required for specified depth of sealant.

Where deep joints occur, install filler to fill space behind the
backing rod and position the rod at proper depth.

Cut fillers installed by others to proper depth for installation of

backing rod and sealants.
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D. Install backing rod, without puncturing the material, to a uniform
depth, within plus or minus 3 mm (1/8 inch) for sealant depths
specified.
E. Where space for backing rod does not exist, install bond breaker tape
strip at bottom (or back) of joint so sealant bonds only to two

opposing surfaces.

3.4 SEALANT DEPTHS AND GEOMETRY:

A. At widths up to 6 mm (1/4 inch), sealant depth equal to width.

B. At widths over 6 mm (1/4 inch), sealant depth 1/2 of width up to 13 mm
(1/2 inch) maximum depth at center of joint with sealant thickness at
center of joint approximately 1/2 of depth at adhesion surface.

3.5 INSTALLATION:

A. General:

1. Apply sealants and caulking only when ambient temperature is between
5 degrees C and 38 degrees C (40 degrees and 100 degrees F).

2. Do not install polysulfide base sealants where sealant may be
exposed to fumes from bituminous materials, or where water vapor in
continuous contact with cementitious materials may be present.

3. Do not install sealant type listed by manufacture as not suitable
for use in locations specified.

4. Apply caulking and sealing compound in accordance with
manufacturer's printed instructions.

5. Avoid dropping or smearing compound on adjacent surfaces.

6. Fill joints solidly with compound and finish compound smooth.

7. Tool exposed joints to form smooth and uniform beds, with slightly
concave surface conforming to joint configuration per Figure 5A in
ASTM C1193 unless shown or specified otherwise in construction
documents. Remove masking tape immediately after tooling of sealant
and before sealant face starts to “skin” over. Remove any excess
sealant from adjacent surfaces of joint, leaving the working in a
clean finished condition.

8. Finish paving or floor joints flush unless joint is otherwise
detailed.

9. Apply compounds with nozzle size to fit joint width.

10. Test sealants for compatibility with each other and substrate. Use
only compatible sealant. Submit test reports.

11. Replace sealant which is damaged during construction process.
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B. Interior Sealants: Where gypsum board partitions are of sound rated,

fire rated, or smoke barrier construction, follow requirements of ASTM

C919 only to seal all cut-outs and intersections with the adjoining

construction unless specified otherwise.

1. Apply a 6 mm (1/4 inch) minimum bead of sealant each side of runners
(tracks), including those used at partition intersections with
dissimilar wall construction.

2. Coordinate with application of gypsum board to install sealant
immediately prior to application of gypsum board.

3. Partition intersections: Seal edges of face layer of gypsum board
abutting intersecting partitions, before taping and finishing or
application of veneer plaster-joint reinforcing.

4. Openings: Apply a 6 mm (1/4 inch) bead of sealant around all cutouts
to seal openings of electrical boxes, ducts, pipes and similar
penetrations. To seal electrical boxes, seal sides and backs.

5. Control Joints: Before control joints are installed, apply sealant
in back of control joint to reduce flanking path for sound through

control joint.

3.6 FIELD QUALITY CONTROL:

A.

Field-Adhesion Testing: Field-test joint-sealant adhesion to joint
substrates according to Method A, Field-Applied Sealant Joint Hand
Pull Tab, in Appendix X1 in ASTM C1193 or Method A, Tail Procedure, in
ASTM C1521.
1. Extent of Testing: Test completed elastomeric sealant Jjoints as
follows:
a. Perform 10 tests for first 305 m (1000 feet) of joint length for
each type of elastomeric sealant and joint substrate.
b. Perform one test for each 305 m (1000 feet) of joint length
thereafter or one test per each floor per elevation.
Inspect joints for complete fill, for absence of voids, and for joint
configuration complying with specified requirements. Record results in
a field adhesion test log.
Inspect tested joints and report on following:
1. Whether sealants in Jjoints connected to pulled-out portion failed to
adhere to joint substrates or tore cohesively. Include data on pull

distance used to test each type of product and joint substrate.
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2. Compare these results to determine if adhesion passes sealant
manufacturer’s field-adhesion hand-pull test criteria.

3. Whether sealants filled joint cavities and are free from voids.

4. Whether sealant dimensions and configurations comply with specified
requirements.

Record test results in a field adhesion test log. Include dates when

sealants were installed, names of persons who installed sealants, test

dates, test locations, whether joints were primed, adhesion results and

percent elongations, sealant fill, sealant configuration, and sealant

dimensions.

Repair sealants pulled from test area by applying new sealants

following same procedures used to originally seal joints. Ensure that

original sealant surfaces are clean and new sealant contacts original

sealant.

Evaluation of Field-Test Results: Sealants not evidencing adhesive

failure from testing or noncompliance with other indicated

requirements, will be considered satisfactory. Remove sealants that

fail to adhere to joint substrates during testing or to comply with

other requirements. Retest failed applications until test results prove

sealants comply with indicated requirements.

3.7 CLEANING:

A.

Fresh compound accidentally smeared on adjoining surfaces: Scrape off
immediately and rub clean with a solvent as recommended by manufacturer
of the adjacent material or if not otherwise indicated by the caulking
or sealant manufacturer.

Leave adjacent surfaces in a clean and unstained condition.

- --END- - -
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SECTION 08 11 13
HOLLOW METAL DOORS AND FRAMES

PART 1 - GENERAL

1.1

A.

W W

SUMMARY
Section Includes:

1. Hollow metal door frames for wood doors at interior locations.

RELATED REQUIREMENTS
Frames fabricated of structural steel: Section 05 50 00, METAL
FABRICATIONS.

Door Hardware: Section 08 71 00, DOOR HARDWARE. Fire Rated (See Plans)

APPLICABLE PUBLICATIONS

Comply with references to extent specified in this section.

American National Standard Institute (ANSI):

1. A250.8-2014 - Standard Steel Doors and Frames.

ASTM International (ASTM) :

1. A240/A240M-15b - Chromium and Chromium-Nickel Stainless Steel Plate,
Sheet, and Strip for Pressure Vessels and for General Applications.

2. A653/A653M-15 - Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron
Alloy-Coated (Galvannealed) by the Hot-Dip.

3. A1008/A1008M-15 - Steel, Sheet, Cold-Rolled, Carbon, Structural,
High Strength Low Alloy and High Strength Low Alloy with Improved
Formability, Solution Hardened, and Bake Hardenable.

4. B209-14 - Aluminum and Aluminum-Alloy Sheet and Plate.

5. B209M-14 - Aluminum and Aluminum-Alloy Sheet and Plate (Metric).

6. B221-14 - Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire,
Profiles, and Tubes.

7. B221M-13 - Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire,
Profiles, and Tubes (Metric).

8. D3656/D3656M-13 - Insect Screening and Louver Cloth Woven from Vinyl
Coated Glass Yarns.

9. E90-09 - Laboratory Measurement of Airborne Sound Transmission Loss
of Building Partitions and Elements.

Federal Specifications (Fed. Spec.):

1. L-S-125B - Screening, Insect, Nonmetallic.

Master Painters Institute (MPI):

1. No. 18 - Primer, Zinc Rich, Organic.

National Association of Architectural Metal Manufacturers (NAAMM) :
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1. AMP 500-06 - Metal Finishes Manual.
G. National Fire Protection Association (NFPA):
1. 80-16 - Fire Doors and Other Opening Protectives.
H. UL LLC (UL):
1. 10C-09 - Positive Pressure Fire Tests of Door Assemblies.
2. 1784-15 - Air Leakage Tests of Door Assemblies and Other Opening

Protectives.

1.4 SUBMITTALS
A. Submittal Procedures: Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,
AND SAMPLES.
B. Submittal Drawings:
1. Show size, configuration, and fabrication and installation details.
C. Manufacturer's Literature and Data:
1. Description of each product.
2. 1Include schedule showing each door and frame requirements fire label
and smoke control label for openings.
3. Installation instructions.
D. Test reports: Certify each product complies products comply with
specifications.
1. Sound rated door.
E. Qualifications: Substantiate qualifications comply with specifications.

1. Manufacturer with project experience list.

1.5 QUALITY ASSURANCE
A. Manufacturer Qualifications:
1. Regularly manufactures specified products.
2. Manufactured specified products with satisfactory service on five
similar installations for minimum five years.
a. Project Experience List: Provide contact names and addresses

for completed projects.

1.6 DELIVERY
A. Fasten temporary steel spreaders across the bottom of each door frame
before shipment.
B. Deliver products in manufacturer's original sealed packaging.
C. Mark packaging, legibly. Indicate manufacturer's name or brand, type,
production run number, and manufacture date.
D. Before installation, return or dispose of products within distorted,

damaged, or opened packaging.
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1.7 STORAGE AND HANDLING

A. Store products indoors in dry, weathertight conditioned facility.

B. Protect products from damage during handling and construction

PART

2.1
A.

operations.

WARRANTY
Construction Warranty: FAR clause 52.246-21, "Warranty of

Construction."

2 - PRODUCTS

SYSTEM PERFORMANCE

Design hollow metal doors and frames complying with specified
performance:

1. Fire Doors and Frames: UL 10C; NFPA 80 labeled.

a. Fire Ratings: See drawings.

MATERIALS
Stainless Steel: ASTM A240/A240M; Type 304.

PRODUCTS - GENERAL

Basis of Design: Section 09 06 00, SCHEDULE FOR FINISHES.
Provide hollow metal frames from one manufacturer.
Sustainable Construction Requirements:

1. Steel Recycled Content: 30 percent total recycled content, minimum.

HOLLOW METAL FRAMES
Hollow Metal Frames: ANSI A250.8; Face welded. See drawings for sizes
and designs.
1. Interior Frames:
a. Level 3 Hollow Metal Doors: 1.3 mm (0.053 inch) thick.
b. Interior Automatic Operator Door Frames: 1.7 mm (0.067 inch)
thick.
Frame Materials:
1. Interior Frames: Galvanized sheet steel minimum 7120 or ZF120 (G40

or A40) coating.

FABRICATION

Hardware Preparation: ANSI A250.8; for hardware specified in Section
08 71 00, DOOR HARDWARE.

Hollow Metal Door Fabrication:

1. Fill spaces between vertical steel stiffeners with insulation.

08 11 13 - 3



Substation Upgrade Building 2 VA Project # 642-22-104
VA-Medical Center, Philadelphia, PA Bid Documents

C. Fire and Smoke Control Doors:

1.
2.

Close top and vertical edges flush.

Apply steel astragal to active leaf at pair and double egress doors.

a. Exception: Where vertical rod exit devices are specified for
both leaves swinging in same direction.

Frame Anchors:

a. Floor anchors:

1) Provide extension type floor anchors to compensate for depth
of floor fills.

2) Provide 1.3 mm (0.053 inch) thick steel clip angles welded to
jamb and drilled to receive floor fasteners.

3) Provide mullion 2.3 mm (0.093 inch) thick steel channel
anchors, drilled for two floor fasteners and frame anchor
screws.

4) Provide continuous 1 mm (0.042 inch) thick steel rough bucks
drilled for floor fasteners and frame anchor screws for sill
sections.

a) Space floor bolts50 mm (24 inches) on center.
b. Jamb anchors:
1) Place anchors on jambs:
a) Near top and bottom of each frame.
b) At intermediate points at maximum 600 mm (24 inches)
spacing.

2) Form jamb anchors from steel minimum 1 mm (0.042 inch) thick.

3) Anchors set in masonry: Provide adjustable anchors designed
for friction fit against frame and extended into masonry
minimum 250 mm (10 inches). Provide one of following types:
a) Wire Loop Type: 5 mm (3/16 inch) diameter wire.

b) T-Shape type.
c) Strap and stirrup type: Corrugated or perforated sheet
steel.

4) Anchors for stud partitions: Provide tabs for securing anchor
to sides of studs. Provide one of the following:

a) Welded type.
b) Lock-in snap-in type.

5) Anchors for frames set in prepared openings:

a) Steel pipe spacers 6 mm (1/4 inch) inside diameter,

welded to plate reinforcing at jamb stops, or hat shaped
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formed strap spacers 50 mm (2 inches) wide, welded to
jamb near stop.
b) Drill jamb stop and strap spacers for 6 mm (1/4 inch)
flat head bolts to pass through frame and spacers.
c) Two-pliece frames: Subframe or rough buck drilled for 6 mm
(1/4 inch) bolts.
6) Anchors for observation windows and other continuous frames
set in stud partitions.
a) Weld clip anchors to sills and heads of continuous frames
over 1200 mm (4 feet) long.
b) Space maximum 600 mm (24 inches) on centers.
7) Modify frame anchors to fit special frame and wall
construction.
8) Provide special anchors where shown on drawings and where

required to suit application.

FINISHES
Galvanized Steel: ANSI A250.8; shop primed.

ACCESSORIES

Primers: ANSI A250.8.

Barrier Coating: ASTM D1187/D1187M.

Welding Materials: AWS D1.1/D1.1M, type to suit application.

Clips Connecting Members and Sleeves: Match door faces.

Fasteners: Galvanized steel

1. Metal Framing: Steel drill screws.

2. Masonry and Concrete: Expansion bolts and power actuated drive pins.
Anchors: Galvanized steel.

Galvanizing Repair Paint: MPI No. 18.

Insulation: Unfaced mineral wool.

PART 3 - EXECUTION

3.

QO w o» F

PREPARATION

Examine and verify substrate suitability for product installation.
Protect existing construction and completed work from damage.

Apply barrier coating to metal surfaces in contact with cementitious

materials to minimum 0.7 mm (30 mils) dry film thickness.
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3.2 INSTALLATION - GENERAL
A. Install products according to manufacturer's instructions and approved
submittal drawings.

1. When manufacturer's instructions deviate from specifications, submit
proposed resolution for Contracting Officer's Representative
consideration.

2. Install fire doors and frames according to NFPA 80.

3. Install smoke control doors and frames according to NFPA 105.

3.3 FRAME INSTALLATION
A. Apply barrier coating to concealed surfaces of frames built into
masonry.
B. Plumb, align, and brace frames until permanent anchors are set.

1. Use triangular bracing near each corner on both sides of frames with
temporary wood spreaders at midpoint.

2. Use wood spreaders at bottom of frame when shipping spreader is
removed.

3. Where construction permits concealment, leave shipping spreaders in
place after installation, otherwise remove spreaders when frames are
set and anchored.

4. Remove wood spreaders and braces when walls are built and jamb
anchors are secured.

C. Floor Anchors:

1. Anchor frame jambs to floor with two expansion bolts.

a. Lead Lined Frames: Use 9 mm (3/8 inch) diameter bolts.
b. Other Frames: Use 6 mm (1/4 inch) diameter bolts.
2. Power actuated drive pins are acceptable to secure frame anchors to
concrete floors.
D. Jamb Anchors:
1. Masonry Walls:
a. Embed anchors in mortar.
b. Fill space between frame and masonry with grout or mortar as
walls are built.

2. Metal Framed Walls: Secure anchors to sides of studs with two
fasteners through anchor tabs.

3. Prepared Masonry and Concrete Openings:

a. Direct Securement: 6 mm (1/4 inch) diameter expansion bolts
through spacers.

b. Subframe or Rough Buck Securement:
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1) 6 mm (1/4 inch) diameter expansion bolts on 600 mm (24 inch)
centers.
2) Power activated drive pins on 600 mm (24 inches) centers.
c. Secure two-piece frames to subframe or rough buck with machine
screws on both faces.
Touch up damaged factory finishes.
1. Repair galvanized surfaces with galvanized repair paint.

2. Repair painted surfaces with touch up primer.

DOOR INSTALLATION

Install doors plumb and level.

Adjust doors for smooth operation.

Touch up damaged factory finishes.

1. Repair galvanized surfaces with galvanized repair paint.

2. Repair painted surfaces with touch up primer.

CLEANING

Clean exposed door and frame surfaces. Remove contaminants and stains.

PROTECTION
Protect doors and frames from traffic and construction operations.

Remove protective materials immediately before acceptance.

Repair damage.
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SECTION 09 29 00
GYPSUM BOARD

PART 1 - GENERAL
1.1 DESCRIPTION

This section specifies installation and finishing of gypsum board.
1.2 RELATED WORK

A. Installation of steel framing members for walls, partitions, furring,
soffits, and ceilings: Section 05 40 00, COLD-FORMED METAL FRAMING, and
Section 09 22 16, NON-STRUCTURAL METAL FRAMING.

B. Sound deadening board: Section 07 21 13, THERMAL INSULATION.

C. Acoustical Sealants: Section 07 92 00, JOINT SEALANTS.

F. Lay in gypsum board ceiling panels: Section 09 51 00, ACOUSTICAL
CEILING.

1.3 TERMINOLOGY

A. Definitions and description of terms shall be in accordance with ASTM
Cl1l, C840, and as specified.

B. Underside of Structure Overhead: In spaces where steel trusses or bar
joists are shown, the underside of structure overhead shall be the
underside of the floor or roof construction supported by the trusses or
bar joists.

C. "Yoked": Gypsum board cut out for opening with no joint at the opening
(along door jamb or above the door).

1.4 SUBMITTALS

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT
DATA, AND SAMPLES.

B. Manufacturer's Literature and Data:

1. Cornerbead and edge trim.
2. Finishing materials.
3. Laminating adhesive.
4. Gypsum board, each type.

C. Shop Drawings:

1. Typical gypsum board installation, showing corner details, edge trim
details and the like.

2. Typical sound rated assembly, showing treatment at perimeter of
partitions and penetrations at gypsum board.

3. Typical shaft wall assembly.
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4. Typical fire rated assembly and column fireproofing, indicating
details of construction same as that used in fire rating test.

Samples:

1. Cornerbead.

2. Edge trim.

3. Control joints.

Test Results:

1. Fire rating test, each fire rating required for each assembly.

2. Sound rating test.

Certificates: Certify that gypsum board types, gypsum backing board

types, cementitious backer units, and joint treating materials do not

contain asbestos material.

1.5 DELIVERY, IDENTIFICATION, HANDLING AND STORAGE

In accordance with the requirements of ASTM C840.

1.6 ENVIRONMENTAL CONDITIONS

In accordance with the requirements of ASTM C840.

1.7 APPLICABLE PUBLICATIONS

A.

The publications listed below form a part of this specification to the

extent referenced. The publications are referenced in the text by the

basic designation only.

American Society for Testing And Materials (ASTM) :

Cll-15. ..ttt Terminology Relating to Gypsum and Related
Building Materials and Systems

CAT75-15. it Joint Compound and Joint Tape for Finishing

Gypsum Board

C840-13. .. ittt Application and Finishing of Gypsum Board
Co919-12. . . i Sealants in Acoustical Applications
CO54-15. .. i Steel Drill Screws for the Application of

Gypsum Board or Metal Plaster Bases to Steel
Stud from 0.033 in. (0.84mm) to 0.112 in.
(2.84mm) 1in thickness

Cl002-14. ... ... Steel Self-Piercing Tapping Screws for the
Application of Gypsum Panel Products or Metal
Plaster Bases to Wood Studs or Steel Studs

Cl047-14. ... ... Accessories for Gypsum Wallboard and Gypsum
Veneer Base

Cll77-13. .. inennnn. Glass Mat Gypsum Substrate for Use as Sheathing

Cle58-13. .. ii.. Glass Mat Gypsum Panels
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Cl396-14. ... ... Gypsum Board
C. Underwriters Laboratories Inc. (UL):

Latest Edition.......... Fire Resistance Directory
D. Inchcape Testing Services (ITS):

Latest Editions......... Certification Listings

PART 2 - PRODUCTS

2.1 GYPSUM BOARD
A. Gypsum Board: ASTM C1396, Type X, 16 mm (5/8 inch) thick unless shown
otherwise.
B. Water Resistant Gypsum Backing Board: ASTM C620, Type X, 16 mm (5/8
inch) thick.
C. Paper facings shall contain 100 percent post-consumer recycled paper
content.
2.2 GYPSUM SHEATHING BOARD
A. ASTM C1396, Type X, water-resistant core, 16 mm (5/8 inch) thick.
B. ASTM C1177, Type X.
2.3 ACCESSORIES
A. ASTM C1047, except form of 0.39 mm (0.015 inch) thick zinc coated steel
sheet or rigid PVC plastic.
B. Flanges not less than 22 mm (7/8 inch) wide with punchouts or
deformations as required to provide compound bond.
2.4 FASTENERS
A. ASTM C1002 and ASTM C840, except as otherwise specified.

o

ASTM C954, for steel studs thicker than 0.04 mm (0.33 inch).
C. Select screws of size and type recommended by the manufacturer of the
material being fastened.
D. For fire rated construction, type and size same as used in fire rating
test.
E. Clips: Zinc-coated (galvanized) steel; gypsum board manufacturer's
standard items.
2.5 FINISHING MATERIALS AND LAMINATING ADHESIVE
ASTM C475 and ASTM C840. Free of antifreeze, vinyl adhesives,
preservatives, biocides and other VOC. Adhesive shall contain a maximum

VOC content of 50 g/1.
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PART 3 - EXECUTION

3.1 GYPSUM BOARD HEIGHTS

A.

Extend all layers of gypsum board from floor to underside of structure

overhead on following partitions and furring:

1. Two sides of partitions:

a. Fire rated partitions.

b. Sound rated partitions.

c. Full height partitions shown (FHP).

d. Corridor partitions.

2. One side of partitions or furring:

Inside of exterior wall furring or stud construction.

b. Room side of room without suspended ceilings.

c. Furring for pipes and duct shafts, except where fire rated shaft
wall construction is shown.

3. Extend all layers of gypsum board construction used for fireproofing
of columns from floor to underside of structure overhead, unless
shown otherwise.

In locations other than those specified, extend gypsum board from floor

to heights as follows:

1. Not less than 100 mm (4 inches) above suspended acoustical ceilings.

2. At ceiling of suspended gypsum board ceilings.

3. At existing ceilings.

3.2 INSTALLING GYPSUM BOARD

A.

Coordinate installation of gypsum board with other trades and related
work.

Install gypsum board in accordance with ASTM C840, except as otherwise
specified.

Moisture and Mold-Resistant Assemblies: Provide and install moisture
and mold-resistant glass mat gypsum wallboard products with moisture-
resistant surfaces complying with ASTM C1658 where shown and in
locations which might be subject to moisture exposure during
construction.

Use gypsum boards in maximum practical lengths to minimize number of
end joints.

Bring gypsum board into contact, but do not force into place.
Ceilings:

1. For single-ply construction, use perpendicular application.
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2.

For two-ply assembles:
a. Use perpendicular application.
b. Apply face ply of gypsum board so that joints of face ply do not

occur at joints of base ply with joints over framing members.

G. Walls (Except Shaft Walls):

1.

When gypsum board is installed parallel to framing members, space

fasteners 300 mm (12 inches) on center in field of the board, and

200 mm (8 inches) on center along edges.

When gypsum board is installed perpendicular to framing members,

space fasteners 300 mm (12 inches) on center in field and along

edges.

Stagger screws on abutting edges or ends.

For single-ply construction, apply gypsum board with long dimension

either parallel or perpendicular to framing members as required to

minimize number of joints except gypsum board shall be applied

vertically over "Z" furring channels.

For two-ply gypsum board assemblies, apply base ply of gypsum board

to assure minimum number of joints in face layer. Apply face ply of

wallboard to base ply so that joints of face ply do not occur at

joints of base ply with joints over framing members.

For three-ply gypsum board assemblies, apply plies in same manner as

for two-ply assemblies, except that heads of fasteners need only be

driven flush with surface for first and second plies. Apply third

ply of wallboard in same manner as second ply of two-ply assembly,

except use fasteners of sufficient length enough to have the same

penetration into framing members as required for two-ply assemblies.

No offset in exposed face of walls and partitions will be permitted

because of single-ply and two-ply or three-ply application

requirements.

Installing Two Layer Assembly Over Sound Deadening Board:

a. Apply face layer of wallboard vertically with joints staggered
from joints in sound deadening board over framing members.

b. Fasten face layer with screw, of sufficient length to secure to
framing, spaced 300 mm (12 inches) on center around perimeter,

and 400 mm (16 inches) on center in the field.

Control Joints ASTM C840 and as follows:
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a. Locate at both side jambs of openings if gypsum board is not
"yoked". Use one system throughout.

b. Not required for wall lengths less than 9000 mm (30 feet).

c. Extend control joints the full height of the wall or length of

soffit/ceiling membrane.

H. Electrical and Telecommunications Boxes:

I.

1. Seal annular spaces between electrical and telecommunications
receptacle boxes and gypsum board partitions.

Accessories:

1. Set accessories plumb, level and true to line, neatly mitered at
corners and intersections, and securely attach to supporting
surfaces as specified.

2. Install in one piece, without the limits of the longest commercially
available lengths.

3. Corner Beads:

a. Install at all vertical and horizontal external corners and where
shown.
b. Use screws only. Do not use crimping tool.
4. Edge Trim (casings Beads):

a. At both sides of expansion and control joints unless shown
otherwise.

b. Where gypsum board terminates against dissimilar materials and at
perimeter of openings, except where covered by flanges, casings
or permanently built-in equipment.

c. Where gypsum board surfaces of non-load bearing assemblies abut
load bearing members.

d. Where shown.

3.3 FINISHING OF GYPSUM BOARD

A.

Finish joints, edges, corners, and fastener heads in accordance with

ASTM C840. Use Level 4 finish for al finished areas open to public
view.

Before proceeding with installation of finishing materials, assure the

following:

1.
2.

Gypsum board is fastened and held close to framing or furring.
Fastening heads in gypsum board are slightly below surface in dimple

formed by driving tool.
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C.

Finish joints, fasteners, and all openings, including openings around
penetrations, on that part of the gypsum board extending above
suspended ceilings to seal surface of non decorated smoke barrier,
fire rated and sound rated gypsum board construction. After the
installation of hanger rods, hanger wires, supports, equipment,
conduits, piping and similar work, seal remaining openings and maintain
the integrity of the smoke barrier, fire rated and sound rated

construction. Sanding is not required of non decorated surfaces.

3.4 REPAIRS

A.

After taping and finishing has been completed, and before decoration,
repair all damaged and defective work, including nondecorated surfaces.
Patch holes or openings 13 mm (1/2 inch) or less in diameter, or
equivalent size, with a setting type finishing compound or patching
plaster.

Repair holes or openings over 13 mm (1/2 inch) diameter, or equivalent
size, with 16 mm (5/8 inch) thick gypsum board secured in such a manner
as to provide solid substrate equivalent to undamaged surface.

Tape and refinish scratched, abraded or damaged finish surfaces
including cracks and joints in non decorated surface to provide smoke
tight construction fire protection equivalent to the fire rated
construction and STC equivalent to the sound rated construction.

---END - - -
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SECTION 09 91 00
PAINTING

PART 1 - GENERAL

1.1 DESCRIPTION:

A.

Work of this Section includes all labor, materials, equipment, and
services necessary to complete the painting and finishing as shown on the
construction documents and/or specified herein, including, but not limited
to, the following:

1. Prime coats which may be applied in shop under other sections.

2. Prime painting unprimed surfaces to be painted under this Section.

3. Painting items furnished with a prime coat of paint, including touching
up of or repairing of abraded, damaged or rusted prime coats applied by
others.

4. Painting gypsum drywall exposed to view.

5. Painting of wood exposed to view, except items which are specified to
be painted or finished under other Sections of these specifications.
Back painting of all wood in contact with concrete, masonry or other
moisture areas.

6. Painting pipes, pipe coverings, conduit, ducts, insulation, hangers,
supports and other mechanical and electrical items and equipment
exposed to view.

7. Painting of any surface not specifically mentioned to be painted herein
or on construction documents, but for which painting is obviously
necessary to complete the job, or work which comes within the intent of

these specifications, is to be included as though specified.

1.2 RELATED WORK:

A.

Activity Hazard Analysis: Section 01 35 26, SAFETY REQUIREMENTS.

Shop prime painting of steel and ferrous metals: Division 05 - METALS,
Division 08 - OPENINGS; Division 21 - FIRE SUPPRESSION; Division 22 -
PLUMBING; Division 23 - HEATING; VENTILATION AND AIR-CONDITIONING;
Division 26 - ELECTRICAL; Division 27 - COMMUNICATIONS; and Division 28 -
ELECTRONIC SAFETY AND SECURITY sections.

Prefinished flush doors with transparent finishes: Section 08 14 00, WOOD
DOORS.

Type of Finish, Color, and Gloss Level of Finish Coat: Section 09 06 00,
SCHEDULE FOR FINISHES.
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E.

Glazed wall surfacing or tile like coatings: Section 09 96 59, HIGH-BUILD
GLAZED COATINGS.

1.3 SUBMITTALS:

A.

Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,

AND SAMPLES.

Painter qualifications.

Manufacturer's Literature and Data:

1. Before work is started, or sample panels are prepared, submit
manufacturer's literature and technical data, the current Master
Painters Institute (MPI) "Approved Product List" indicating brand
label, product name and product code as of the date of contract award,
will be used to determine compliance with the submittal requirements of
this specification. The Contractor may choose to use subsequent MPI
"Approved Product List", however, only one (1) list may be used for the
entire contract and each coating system is to be from a single
manufacturer. All coats on a particular substrate must be from a single
manufacturer. No variation from the MPI "Approved Product List" where
applicable is acceptable.

Sample Panels:

1. After painters' materials have been approved and before work is started
submit sample panels showing each type of finish and color specified.

2. Panels to Show Color: Composition board, 100 x 250 mm (4 x 10 inch).

Manufacturers' Certificates indicating compliance with specified

requirements:

1. Manufacturer's paint substituted for Federal Specification paints meets

or exceeds performance of paint specified.

1.4 DELIVERY AND STORAGE:

A.

Deliver materials to site in manufacturer's sealed container marked to
show following:

1. Name of manufacturer.

2. Product type.

3. Batch number.

4. Instructions for use.

5. Safety precautions.

In addition to manufacturer's label, provide a label legibly printed as
following:

1. Federal Specification Number, where applicable, and name of material.
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2. Surface upon which material is to be applied.

3. Specify Coat Types: Prime; body; finish; etc.

Maintain space for storage, and handling of painting materials and
equipment in a ventilated, neat and orderly condition to prevent
spontaneous combustion from occurring or igniting adjacent items.

Store materials at site at least 24 hours before using, at a temperature

between 7 and 30 degrees C (45 and 85 degrees F).

1.5 QUALITY ASSURANCE:

A.

Qualification of Painters: Use only qualified journeyman painters for the
mixing and application of paint on exposed surfaces. Submit evidence that
key personnel have successfully performed surface preparation and
application of coating on a minimum of three (3) similar projects within
the past three (3) years.

Paint Coordination: Provide finish coats which are compatible with the
prime paints used. Review other Sections of these specifications in which
prime paints are to be provided to ensure compatibility of the total
coatings system for the various substrates. Upon request from other
subcontractors, furnish information on the characteristics of the finish
materials proposed to be used, to ensure that compatible prime coats are
used. Provide barrier coats over incompatible primers or remove and re-
prime as required. Notify the Contracting Officer Representative (COR) in
writing of any anticipated problems using the coating systems as specified

with substrates primed by others.

1.6 MOCK-UP PANEL:

A.

In addition to the samples specified herein to be submitted for approval,
apply in the field, at their final location, each type and color of
approved paint materials, applied 3.05 m (10 feet) wide, floor to ceiling
of wall surfaces, before proceeding with the remainder of the work, for
approval by the COR. Paint mock-ups to include one (1) door and frame
assembly.

Finish and texture approved by COR will be used as a standard of quality
and workmanship for remainder of work.

Repaint individual areas which are not approved, as determined by the COR,

until approval is received.
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1.7 REGULATORY REQUIREMENTS:

A.

Paint materials are to conform to the restrictions of the local

Environmental and Toxic Control jurisdiction.

1. Volatile Organic Compounds (VOC) Emissions Requirements: Field-applied
paints and coatings that are inside the waterproofing system to not

exceed limits of authorities having jurisdiction.

1.8 SAFETY AND HEALTH

A.

Apply paint materials using safety methods and equipment in accordance

with the following:

1. Comply with applicable Federal, State, and local laws and regulations,
and with the ACCIDENT PREVENTION PLAN, including the Activity Hazard
Analysis (AHA) as specified in Section 01 35 26, SAFETY REQUIREMENTS.
The AHA is to include analyses of the potential impact of painting
operations on painting personnel and on others involved in and adjacent
to the work zone.

Safety Methods Used During Paint Application: Comply with the requirements

of SSPC PA Guide 10.

Toxic Materials: To protect personnel from overexposure to toxic

materials, conform to the most stringent guidance of:

1. The applicable manufacturer’s Material Safety Data Sheets (MSDS) or
local regulation.

2. 29 CFR 1910.1000.

3. ACHIH-BKLT and ACGHI-DOC, threshold limit values.

1.9 APPLICABLE PUBLICATIONS:

A.

Publications listed below form a part of this specification to the extent

referenced. Publications are referenced in the text by basic designation

only.

American Conference of Governmental Industrial Hygienists (ACGIH):

ACGIH TLV-BKLT-2012..... Threshold Limit Values (TLV) for Chemical
Substances and Physical Agents and Biological
Exposure Indices (BEIs)

ACGIH TLV-DOC-2012...... Documentation of Threshold Limit Values and
Biological Exposure Indices, (Seventh Edition)

ASME International (ASME) :

A13.1-07(R2013) .....u... Scheme for the Identification of Piping Systems

Code of Federal Regulation (CFR):

09 91 00 - 4



Substation Upgrade Building 2 VA Project # 642-22-104
VA-Medical Center, Philadelphia, PA Bid Documents

40 CFR 59. ... ... Determination of Volatile Matter Content, Water
Content, Density Volume Solids, and Weight Solids
of Surface Coating

E. Commercial Item Description (CID):
A-A-1272A. . it ennnn Plaster Gypsum (Spackling Compound)
F. Federal Specifications (Fed Spec):

TT-P-1411A. ... ... Paint, Copolymer-Resin, Cementitious (For

Waterproofing Concrete and Masonry Walls) (CEP)
G. Master Painters Institute (MPI):

A e e e e e Interior Low Sheen Latex, MPI Gloss Level 2

45 . e e e e Interior Primer Sealer

S Interior Latex, MPI Gloss Level 3

5 0 T Interior Latex, Flat, MPI Gloss Level 1

o Interior Latex, Semi-Gloss, MPI Gloss Level 5

50 e e Interior/Exterior Alkyd Porch & Floor Enamel, Low
Gloss

B0 e e e e e e e e Interior Alkyd Fire Retardant, Clear Top-Coat (ULC
Approved)

07 e e e e Interior Latex Fire Retardant, Top-Coat (ULC
Approved)

PART 2 - PRODUCTS

2.1 MATERIALS:

A. Conform to the coating specifications and standards referenced in PART 3.
Submit manufacturer’s technical data sheets for specified coatings and
solvents.

2.2 PAINT PROPERTIES:

A. Use ready-mixed (including colors), except two component epoxies,
polyurethanes, polyesters, paints having metallic powders packaged
separately and paints requiring specified additives.

B. Where no requirements are given in the referenced specifications for
primers, use primers with pigment and vehicle, compatible with substrate
and finish coats specified.

C. Provide undercoat paint produced by the same manufacturer as the finish
coats. Use only thinners approved by the paint manufacturer, and use only

to recommended limits.
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D. VOC Content: For field applications that are inside the weatherproofing
system, paints and coating to comply with VOC content limits of
authorities having jurisdiction and the following VOC content limits:

1. Flat Paints and Coatings: 50 g/L.
2. Non-flat Paints and Coatings: 150 g/L.

E. VOC test method for paints and coatings is to be in accordance with
40 CFR 59 (EPA Method 24). Part 60, Appendix A with the exempt compounds’
content determined by Method 303 (Determination of Exempt Compounds) in
the South Coast Air Quality Management District’s (SCAQMD) “Laboratory
Methods of Analysis for Enforcement Samples” manual.

2.3 PLASTIC TAPE:

A. Pigmented vinyl plastic film in colors as specified in Section 09 06 00,

SCHEDULE FOR FINISHES or specified.
2.4 BIOBASED CONTENT
A. Paint products shall comply with following bio-based standards for

biobased materials:

Material Type Percent by Weight
Interior Paint 20 percent biobased material
Interior Paint- 0il Based and 67 percent biobased material
Solvent Alkyd

B. The minimum-content standards are based on the weight (not the volume)
of the material.

PART 3 - EXECUTION
3.1 JOB CONDITIONS:
A. Safety: Observe required safety regulations and manufacturer's warning and
instructions for storage, handling and application of painting materials.

1. Take necessary precautions to protect personnel and property from
hazards due to falls, injuries, toxic fumes, fire, explosion, or other
harm.

2. Deposit soiled cleaning rags and waste materials in metal containers
approved for that purpose. Dispose of such items off the site at end of
each day’s work.

B. Atmospheric and Surface Conditions:
1. Do not apply coating when air or substrate conditions are:
a. Less than 3 degrees C (5 degrees F) above dew point.
b. Below 10 degrees C (50 degrees F) or over 35 degrees C
(95 degrees F), unless specifically pre-approved by the COR and the
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product manufacturer. Under no circumstances are application
conditions to exceed manufacturer recommendations.

c. When the relative humidity exceeds 85 percent; or to damp or wet
surfaces; unless otherwise permitted by the paint manufacturer’s
printed instructions.

2. Maintain interior temperatures until paint dries hard.

3.2 INSPECTION:

A.

Examine the areas and conditions where painting and finishing are to be
applied and correct any conditions detrimental to the proper and timely
completion of the work. Do not proceed with the work until unsatisfactory

conditions are corrected to permit proper installation of the work.

3.3 GENERAL WORKMANSHIP REQUIREMENTS:

A.

Application may be by brush or roller. Spray application only upon
acceptance from the COR in writing.

Furnish to the COR a painting schedule indicating when the respective
coats of paint for the various areas and surfaces will be completed. This
schedule is to be kept current as the job progresses.

Protect work at all times. Protect all adjacent work and materials by
suitable covering or other method during progress of work. Upon completion
of the work, remove all paint and varnish spots from floors, glass and
other surfaces. Remove from the premises all rubbish and accumulated
materials of whatever nature not caused by others and leave work in a
clean condition.

Remove and protect hardware, accessories, device plates, lighting
fixtures, and factory finished work, and similar items, or provide in
place protection. Upon completion of each space, carefully replace all
removed items by workmen skilled in the trades involved.

When indicated to be painted, remove electrical panel box covers and doors
before painting walls. Paint separately and re-install after all paint is
dry.

Materials are to be applied under adequate illumination, evenly spread and
flowed on smoothly to avoid runs, sags, holidays, brush marks, air bubbles

and excessive roller stipple.
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3.4 SURFACE PREPARATION:

A. General:

1.

The Contractor shall be held wholly responsible for the finished
appearance and satisfactory completion of painting work. Properly
prepare all surfaces to receive paint, which includes cleaning,
sanding, and touching-up of all prime coats applied under other
Sections of the work. Broom clean all spaces before painting is
started. All surfaces to be painted or finished are to be completely
dry, clean and smooth.

See other sections of specifications for specified surface conditions
and prime coat.

Perform preparation and cleaning procedures in strict accordance with
the paint manufacturer’s instructions and as herein specified, for each
particular substrate condition.

Clean surfaces before applying paint or surface treatments with
materials and methods compatible with substrate and specified finish.
Remove any residue remaining from cleaning agents used. Do not use
solvents, acid, or steam on concrete and masonry. Schedule the cleaning
and painting so that dust and other contaminants from the cleaning
process will not fall in wet, newly painted surfaces.

Maximum Moisture Content of Substrates: When measured with an
electronic moisture meter as follows:

a. Concrete: 12 percent.

b. Gypsum Board: 12 percent.

B. Wood:

Sw N

Sand to a smooth even surface and then dust off.

Sand surfaces showing raised grain smooth between each coat.

Wipe surface with a tack rag prior to applying finish.

Surface painted with an opaque finish:

a. Coat knots, sap and pitch streaks with MPI 36 (Knot Sealer) before
applying paint.

b. Apply two coats of MPI 36 (Knot Sealer) over large knots.

After application of prime or first coat of stain, fill cracks, nail

and screw holes, depressions and similar defects with wood filler

paste. Sand the surface to make smooth and finish flush with adjacent

surface.
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6. Before applying finish coat, reapply wood filler paste if required, and
sand surface to remove surface blemishes. Finish flush with adjacent
surfaces.

7. Fill open grained wood such as oak, walnut, ash and mahogany with
MPI 91 (Wood Filler Paste), colored to match wood color.

a. Thin filler in accordance with manufacturer's instructions for
application.

b. Remove excess filler, wipe as clean as possible, dry, and sand as
specified.

C. Gypsum Board:

1. Remove efflorescence, loose and chalking plaster or finishing
materials.

2. Remove dust, dirt, and other deterrents to paint adhesion.

3. Fill holes, cracks, and other depressions with CID-A-A-1272A finished
flush with adjacent surface, with texture to match texture of adjacent
surface. Patch holes over 25 mm (l-inch) in diameter as specified in
Section for plaster or gypsum board.

3.5 PAINT PREPARATION:

A. Thoroughly mix painting materials to ensure uniformity of color, complete
dispersion of pigment and uniform composition.

B. Do not thin unless necessary for application and when finish paint is used
for body and prime coats. Use materials and quantities for thinning as
specified in manufacturer's printed instructions.

C. Remove paint skins, then strain paint through commercial paint strainer to
remove lumps and other particles.

D. Mix two (2) component and two (2) part paint and those requiring additives
in such a manner as to uniformly blend as specified in manufacturer's
printed instructions unless specified otherwise.

E. For tinting required to produce exact shades specified, use color pigment
recommended by the paint manufacturer.

3.6 APPLICATION:

A. Start of surface preparation or painting will be construed as acceptance
of the surface as satisfactory for the application of materials.

B. Unless otherwise specified, apply paint in three (3) coats; prime, body,
and finish. When two (2) coats applied to prime coat are the same, first
coat applied over primer is body coat and second coat is finish coat.

C. Apply each coat evenly and cover substrate completely.
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F.

Allow not less than 48 hours between application of succeeding coats,
except as allowed by manufacturer's printed instructions, and approved by
COR.

Apply by brush or roller. Spray application for new or existing occupied

spaces only upon approval by acceptance from COR in writing.

1. Apply painting materials specifically required by manufacturer to be
applied by spraying.

2. In new construction and in existing occupied spaces, where paint is
applied by spray, mask or enclose with polyethylene, or similar air
tight material with edges and seams continuously sealed including items
specified in “Building and Structural Work Field Painting”; “Work not
Painted”; motors, controls, telephone, and electrical equipment, fronts
of sterilizes and other recessed equipment and similar prefinished
items.

Do not paint in closed position operable items such as access doors and

panels, window sashes, overhead doors, and similar items except overhead

roll-up doors and shutters.

3.7 PRIME PAINTING:

A.

After surface preparation, prime surfaces before application of body and

finish coats, except as otherwise specified.

Spot prime and apply body coat to damaged and abraded painted surfaces

before applying succeeding coats.

Additional field applied prime coats over shop or factory applied prime

coats are not required except for exterior exposed steel apply an

additional prime coat.

Prime rabbets for stop and face glazing of wood, and for face glazing of

steel.

Metals except boilers, incinerator stacks, and engine exhaust pipes:

1. Steel and iron: MPI 95 (Fast Drying Metal Primer). Use MPI 101 (Cold
Curing Epoxy Primer) where MPI 77 (Epoxy Cold Cured, Gloss MPI 98 (High
Build Epoxy Coating) finish is specified.

Gypsum Board:

1. Surfaces scheduled to have MPI 53 (Interior Latex, Flat), MPI Gloss
Level 1, MPI 52 (Interior Latex, MPI Gloss Level 3), MPI 54 (Interior
Latex, Semi-Gloss, MPI Gloss Level 5), MPI 114 (Interior Latex, Gloss)

finish: Use MPI 10 (Exterior Latex, Flat), MPI 52 (Interior Latex, MPI
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Gloss Level 3), MPI 54 (Interior Latex, Semi-Gloss, MPI Gloss Level 5),

MPI 114 (Interior Latex, Gloss) respectively.

2. Primer: MPI 50 (Interior Latex Primer Sealer) except use MPI 45
(Interior Primer Sealer, MPI 46 (Interior Enamel Undercoat) in shower
and bathrooms.

4. Use MPI 101 (Cold Curing Epoxy Primer) for surfaces scheduled to
receive MPI 77 (Epoxy Cold Cured, Gloss), MPI 98 (High Build Epoxy
Coating), MPI 108 (High Build Epoxy Marine Coating) finish.

G. Concrete Masonry Units except glazed or integrally colored and decorative
units:

1. MPI 4 (Block Filler) on interior surfaces.

2. Prime exterior surface as specified for exterior finishes.

H. Concrete Floors: MPI 68 (Interior/ Exterior Latex Porch & Floor Paint,

Gloss), MPI 60 (Interior/ Exterior Latex Porch & Floor Paint, Low Gloss).

MPI 99 (Water-based Acrylic Curing and Sealing Compound) .

3.9 INTERIOR FINISHES:
A. Apply following finish coats over prime coats in spaces or on surfaces
specified in Section 09 06 00, SCHEDULE FOR FINISHES.
B. Metal Work:

1. Apply to exposed surfaces.

2. Omit body and finish coats on surfaces concealed after installation
except electrical conduit containing conductors over 600 volts.

C. Gypsum Board:

1. One (1) coat of MPI 45 (Interior Primer Sealer), MPI 46 (Interior
Enamel Undercoat) plus one (1) coat of MPI 139 (Interior High-
Performance Latex, MPI Gloss level 3).

2. Two (2) coats of MPI 138 (Interior High-Performance Latex, MPI Gloss
Level 2).

3. One (1) coat of MPI 45 (Interior Primer Sealer), MPI 46 (Interior
Enamel Undercoat), plus one (1) coat of MPI 54 (Interior Latex, Semi-
Gloss, MPI Gloss Level 5) or MPI 114 (Interior Latex, Gloss).

4. One (1) coat of MPI 45 (Interior Primer Sealer), MPI 46 (Interior
Enamel Undercoat) plus one (1) coat of MPI 48 (Interior Alkyd Gloss).

D. Paint Finish:
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E.

3.10

3.11

a. One (1) coat of MPI 45 (Interior Primer Sealer), MPI 46 (Interior
Enamel Undercoat) plus one (1) coat of MPI 47 (Interior Alkyd, Semi-
Gloss.

Concrete Floors: One (1) coat clear sealer.

REFINISHING EXISTING PAINTED SURFACES:

Clean, patch and repair existing surfaces as specified under “Surface

Preparation”. No “telegraphing” of lines, ridges, flakes, etc., through

new surfacing is permitted. Where this occurs, sand smooth and re-finish

until surface meets with COR’s approval.

Remove and reinstall items as specified under “General Workmanship

Requirements”.
Remove existing finishes or apply separation coats to prevent non
compatible coatings from having contact.

Patched or Replaced Areas in Surfaces and Components: Apply spot prime and

body coats as specified for new work to repaired areas or replaced
components.

Except where scheduled for complete painting apply finish coat over plane
surface to nearest break in plane, such as corner, reveal, or frame.

In existing rooms and areas where alterations occur, clean existing

stained and natural finished wood retouch abraded surfaces and then give

entire surface one (1) coat of MPI 31 (Polyurethane, Moisture Cured,
Clear Gloss) , MPI 71 (Polyurethane, Moisture Cured, Clear Flat).
Refinish areas as specified for new work to match adjoining work unless
specified or scheduled otherwise.

Coat knots and pitch streaks showing through old finish with MPI 36 (Knot

Sealer) before refinishing.

Sand or dull glossy surfaces prior to painting.

Sand existing coatings to a feather edge so that transition between new

and existing finish will not show in finished work.
PAINT COLOR:

Color and gloss of finish coats is as specified (Egg Shell).

For additional requirements regarding color see Articles, “REFINISHING
EXISTING PAINTED SURFACE” and “MECHANICAL AND ELECTRICAL FIELD PAINTING
SCHEDULE"” .

Coat Colors:

1. Color of priming coat: Lighter than body coat.

2. Color of body coat: Lighter than finish coat.
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3. Color prime and body coats to not show through the finish coat and to
mask surface imperfections or contrasts.

D. Painting, Caulking, Closures, and Fillers Adjacent to Casework:

1. Paint to match color of walls where walls has a paint finish.
2. Paint to match color of wall.
3.12 MECHANICAL AND ELECTRICAL WORK FIELD PAINTING SCHEDULE:

A. Field painting of mechanical and electrical consists of cleaning,
touching-up abraded shop prime coats, and applying prime, body and finish
coats to materials and equipment if not factory finished in space
scheduled to be finished.

B. Paint various systems specified in Division 02 - EXISTING CONDITIONS,
Division 21 - FIRE SUPPRESSION, Division 23 - HEATING, VENTILATION AND
ATIR-CONDITIONING, Division 26 - ELECTRICAL, and Division 28 - ELECTRONIC
SAFETY AND SECURITY.

C. Paint after tests have been completed.

D. Omit prime coat from factory prime-coated items.

E. Finish painting of mechanical and electrical equipment is not required
when located in interstitial spaces, above suspended ceilings, in
concealed areas such as pipe and electric closets, pipe basements, pipe
tunnels, trenches, attics, roof spaces, shafts and furred spaces except on
electrical conduit containing feeders 600 volts or more.

F. Omit field painting of items specified in “BUILDING AND STRUCTURAL WORK
FIELD PAINTING”; “Building and Structural Work not Painted”.

G. Apply paint systems on properly prepared and primed surface as follows:
1. Interior Locations:

a. Apply two (2) coats of MPI 47 (Semi-Gloss) to following items:

1) Metal under 94 degrees C (201 degrees F) of items such as bare
piping, fittings, hangers and supports.

2) Equipment and systems such as hinged covers and frames for
control cabinets and boxes, cast-iron radiators, electric
conduits and panel boards.

c. Apply one (1) coat of MPI 50 (Interior Latex Primer Sealer) and

one (1) coat of MPI 53 (Interior Latex, Flat, Egg Shell.

e. Paint electrical conduits containing cables rated 600 volts or more

using two (2) coats of MPI 9 (Exterior Alkyd Enamel) , MPI 8

(Exterior Alkyd, Flat) , MPI 94 (Exterior Alkyd, Semi-gloss) in the
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Federal Safety Orange color in exposed and concealed spaces full
length of conduit.

3. Other exposed locations:

a. Metal surfaces, except aluminum, of cooling towers exposed to view,
including connected pipes, rails, and ladders: Two (2) coats of
MPI 1 (Aluminum Paint).

b. Cloth jackets of insulation of ducts and pipes in connection with
plumbing, air conditioning, ventilating refrigeration and heating
systems: One (1) coat of MPI 50 (Interior Latex Primer Sealer) and
one (1) coat of MPI 10 (Exterior Latex, Flat) , MPI 11 (Exterior
Latex Semi-Gloss , MPI 119 (Exterior Latex, High Gloss (acrylic)).

3.13 BUILDING AND STRUCTURAL WORK FIELD PAINTING:
A. Painting and finishing of interior and exterior work except as specified
here-in-after.

1. Painting and finishing of new and existing work including colors and
gloss of finish selected is specified in Finish Schedule, Section 09 06
00, SCHEDULE FOR FINISHES.

2. Painting of disturbed, damaged and repaired or patched surfaces when
entire space is not scheduled for complete repainting or refinishing.

3. Painting of ferrous metal and galvanized metal.

4. Painting of wood with fire retardant paint exposed in attics, when used
as mechanical equipment space (except shingles).

5. Identity painting and safety painting.

B. Building and Structural Work not Painted:

1. Prefinished items:

a. Doors, metal panels, wall covering, and similar items specified
factory finished under other sections.

b. Factory finished equipment and pre-engineered metal building
components such as metal roof and wall panels.

2. Finished surfaces:

a. Hardware except ferrous metal.

c. Signs, fixtures, and other similar items integrally finished.

3. Concealed surfaces:

a. Inside dumbwaiter, elevator and duct shafts, interstitial spaces,
pipe basements, crawl spaces, pipe tunnels, above ceilings, attics,
except as otherwise specified.

4. Moving and operating parts:
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a. Shafts, chains, gears, mechanical and electrical operators,
linkages, and sprinkler heads, and sensing devices.
b. Tracks for overhead or coiling doors, shutters, and grilles.

5. Labels:

a. Code required label, such as Underwriters Laboratories Inc.,
Intertek Testing Service or Factory Mutual Research Corporation.
b. Identification plates, instruction plates, performance rating, and
nomenclature.
3.14 IDENTITY PAINTING SCHEDULE:

A. Identify designated service in new buildings or projects with extensive
remodeling in accordance with ASME Al3.1, unless specified otherwise, on
exposed piping, piping above removable ceilings, piping in accessible pipe
spaces, interstitial spaces, and piping behind access panels. For existing
spaces where work is minor match existing.

1. Legend may be identified using snap-on coil plastic markers or by paint
stencil applications.

2. Apply legends adjacent to changes in direction, on branches, where
pipes pass through walls or floors, adjacent to operating accessories
such as valves, regulators, strainers and cleanouts a minimum of 12.2 M
(40 feet) apart on straight runs of piping. Identification next to
plumbing fixtures is not required.

3. Locate Legends clearly visible from operating position.

4. Use arrow to indicate direction of flow using black stencil paint.

5. Identify pipe contents with sufficient additional details such as
temperature, pressure, and contents to identify possible hazard. Insert
working pressure shown on construction documents where asterisk appears
for High, Medium, and Low Pressure designations as follows:

a. High Pressure - 414 kPa (60 psig) and above.
b. Medium Pressure - 104 to 413 kPa (15 to 59 psiqg).
c. Low Pressure - 103 kPa (14 psig) and below.

6. Legend name in full or in abbreviated form as follows:

COLOR OF COLOR OF COLOR OF LEGEND

PIPING EXPOSED PIPING BACKGROUND LETTERS ABBREVIATIONS
Blow-off Green White Blow-off
Boiler Feedwater Green White Blr Feed

A/C Condenser Water
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Supply Green White A/C Cond Wtr Sup
A/C Condenser Water
Return Green White A/C Cond Wtr Ret
Chilled Water Supply Green White Ch. Wtr Sup
Chilled Water Return Green White Ch. Wtr Ret
Shop Compressed Air Blue White Shop Air
Air-Instrument Controls Green White Air-Inst Cont
Drain Line Green White Drain
Emergency Shower Green White Emg Shower
High Pressure Steam Green White H.P. *

High Pressure Condensate

Return Green White H.P. Ret = *
Medium Pressure Steam Green White M. P. Stm %
Medium Pressure Condensate

Return Green White M.P. Ret *
Low Pressure Steam Green White L.P. Stm *

Low Pressure Condensate
Return Green White L.P. Ret *
High Temperature Water

Supply Green White H. Temp Wtr Sup
High Temperature Water
Return Green White H. Temp Wtr Ret
Hot Water Heating Supply Green White H. W. Htg Sup
Hot Water Heating Return Green White H. W. Htg Ret
Gravity Condensate Return Green White Gravity Cond Ret
Pumped Condensate Return Green White Pumped Cond Ret
Vacuum Condensate Return Green White Vac Cond Ret
Boiler Water Sampling Green White Sample
Chemical Feed Green White Chem Feed
Continuous Blow-Down Green White Cont. B D
Pumped Condensate Green White Pump Cond
Pump Recirculating Green White Pump-Recirc.
Vent Line Green White Vent
Alkali Orange Black Alk
Bleach Orange Black Bleach
Detergent Yellow Black Det
Liquid Supply Yellow Black Lig Sup
Reuse Water Yellow Black Reuse Wtr
Cold Water (Domestic) White Green White C.W. Dom
Hot Water (Domestic)
Supply White Yellow Black H.W. Dom
Return White Yellow Black H.W. Dom Ret
Tempered Water White Yellow Black Temp. Wtr

Ice Water
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Supply White Green White Ice Wtr
Return White Green White Ice Wtr Ret

Reagent Grade Water Green White RG

Reverse Osmosis Green White RO

Sanitary Waste Green White San Waste

Sanitary Vent Green White San Vent

Storm Drainage Green White St Drain

Pump Drainage Green White Pump Disch

Chemical Resistant Pipe

Waste Orange Black Acid Waste
Vent Orange Black Acid Vent
Atmospheric Vent Green White ATV
Silver Recovery Green White Silver Rec
Oral Evacuation Green White Oral Evac
Fuel Gas Yellow Black Gas
Fire Protection Water
Sprinkler Red Red White Auto Spr
Standpipe Red Red White Stand
Sprinkler Red Red White Drain

7. Electrical Conduits containing feeders over 600 volts, paint legends
using 50 mm (2 inch) high black numbers and letters, showing the
voltage class rating. Provide legends where conduits pass through walls
and floors and at maximum 6096 mm (20 foot) intervals in between. Use
labels with yellow background with black border and words Danger High
Voltage Class, 5000 , 15000 , 25000.

3.15 PROTECTION CLEAN UP, AND TOUCH-UP:

A.

Protect work from paint droppings and spattering by use of masking, drop
cloths, removal of items or by other approved methods.

Upon completion, clean paint from hardware, glass and other surfaces and
items not required to be painted of paint drops or smears.

Before final inspection, touch-up or refinished in a manner to produce
solid even color and finish texture, free from defects in work which was

damaged or discolored.
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PART 1

SECTION 21 13 13
WET-PIPE SPRINKLER SYSTEMS

- GENERAL

1.1 SCOPE OF WORK

A.

Design, installation and testing shall be in accordance with

NFPA 13 except for specified exceptions.

The design and installation of a previously approved automatic wet
systems complete and ready for operation, as shown on drawings.
Modification of the existing sprinkler system as indicated on the

drawings and as further required by these specifications.

1.2 RELATED WORK

Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.

Section 07 84 00, FIRESTOPPING, Treatment of penetrations through rated
enclosures.

Section 09 91 00, PAINTING.

Section 28 31 00, FIRE DETECTION AND ALARM, Connection to fire alarm of

flow switches, pressure switches and valve supervisory switches.

1.3 QUALITY ASSURANCE

A.

Installer Reliability: The installer shall possess a valid fire
sprinkler contractor's license. The installer shall have been actively
and successfully engaged in the installation of commercial automatic
sprinkler systems for the past ten years.
Materials and Equipment: All equipment and devices shall be of a make
and type listed by UL and/or approved by FM. All materials, devices, and
equipment shall be approved by the VA.
Submittals: Submit as one package in accordance with Section 01 33 23,
SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. Prepare detailed working
drawings that are signed by a NICET Level III or Level IV Sprinkler
Technician or stamped by a Registered Professional Engineer practicing
in the field of Fire Protection Engineering. As Government review is for
technical adequacy only, the installer remains responsible for
correcting any conflicts with other trades and building construction
that arise during installation. Partial submittals will not be accepted.
Submittals shall include, but not be limited to, the following:
1. Qualifications:

b. Provide a copy of the NICET certification for the NICET Level III

or Level IV Sprinkler Technician who prepared and signed the
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detailed working drawings unless the drawings are stamped by a
Registered Professional Engineer practicing in the field of Fire
Protection Engineering.

2. Drawings: Submit detailed 1:100 (1/8 inch) scale (minimum) working
drawings conforming to NFPA 13. Include a site plan showing the
piping to the water supply test location, if necessary.

3. Manufacturers Data Sheets:

b. Provide for materials and equipment proposed for use on the
system. Include listing information and installation instructions
in data sheets. Where data sheet describes items in addition to
that item being submitted, clearly identify proposed item on the
sheet.

4. Calculation Sheets: If necessary, submit hydraulic calculation sheets
in tabular form conforming to the requirements and recommendations of
NEFPA 13.

5. Final Document Submittals: Provide as-built drawings, testing and
maintenance instructions in accordance with the requirements in
Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.
Submittals shall include, but not be limited to, the following:

a. One complete set of reproducible as-built drawings showing the
installed system with the specific interconnections between the
waterflow switch or pressure switch and the fire alarm equipment.

b. Complete, simple, understandable, step-by-step, testing
instructions giving recommended and required testing frequency of
all equipment, methods for testing all equipment, and a complete
trouble shooting manual. Provide maintenance instructions on
replacing any components of the system including internal parts,
periodic cleaning and adjustment of the equipment and components
with information as to the address and telephone number of both
the manufacturer and the local supplier of each item.

c. Material and Testing Certificate: Upon completion of the sprinkler
system installation or any partial section of the system,
including testing and flushing, provide a copy of a completed
Material and Testing Certificate as indicated in NFPA 13.

d. Certificates shall document all parts of the installation.
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e. Instruction Manual: Provide one copy of the instruction manual
covering the system in a flexible protective cover and mount in an

accessible location adjacent to the riser.

D. Design Basis Information: Provide design, materials, equipment,

installation, inspection, and testing of the automatic sprinkler system

in accordance with the requirements of NFPA 13. Recommendations in

appendices shall be treated as requirements.

1.

If necessary, perform hydraulic calculations in accordance with NFPA
13 utilizing the Area/Density method. Do not reduce design area as
permitted by NFPA 13 for using quick response sprinklers throughout.
Matching the existing pipe sizes is permitted provided that
modifications do not create a more demanding system than previously
installed.

Sprinkler Protection: To determine spacing and sizing, apply the

following coverage classifications:

a. Light Hazard Occupancies: Patient care, treatment, and customary
access areas.

b. Ordinary Hazard Group 1 Occupancies: Laboratories, Mechanical
Equipment Rooms, Transformer Rooms, Electrical Switchgear Rooms,
Electric Closets, Repair Shops.

c. Ordinary Hazard Group 2 Occupancies: Storage rooms, trash rooms,
clean and soiled linen rooms, pharmacy and associated storage,
laundry, kitchens, kitchen storage areas, retail stores, retail
store storage rooms, storage areas, building management storage,
boiler plants, energy centers, warehouse spaces, file storage
areas for the entire area of the space up to 140 square meters
(1500 square feet) and Supply Processing and Distribution (SPD).

d. Request clarification from the Government for any hazard
classification not identified.

Hydraulic Calculations, if necessary: Calculate demand including hose

stream requirements shall fall no less than 10 percent below the

available water supply curve.

Zoning:

Sprinkler zones shall maintain the existing zones.
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1.4 APPLICABLE PUIBLICATIONS
A. The publications listed below form a part of this specification to the
extent referenced. The publications are referenced in the text by the
basic designation only.
B. National Fire Protection Association (NFPA):
13-2022 . 0 i i et Installation of Sprinkler Systems
101-2021 .0 ee i eiienn.. Safety to Life from Fire in Buildings and
Structures (Life Safety Code)
C. Underwriters Laboratories, Inc. (UL):
Fire Protection Equipment Directory - 2021
D. Factory Mutual Engineering Corporation (FM) :

Approval Guide - 2021

PART 2 PRODUCTS
2.1 PIPING & FITTINGS

A. Sprinkler system piping and fittings shall be in accordance with NFPA

13.
2.2 VALVES
Valves in accordance with NFPA 13.

B. Do not use quarter turn ball valves for 50 mm (2 inch) or larger drain
valves.

C. The wet system control valve shall be a listed indicating type wvalve.
Control valve shall be UL Listed and FM Approved for fire protection
installations. System control valve shall be rated for normal system
pressure but in no case less than 175 PSI. (No Substitutions Allowed).

D. Drain Valves: Threaded bronze angle, globe, ball or butterfly, 1000 kPa
(150 1b.) WOG or equal equipped with reducer and hose connection with

cap or connected to a drain line.

2.3 SPRINKLERS
A. All sprinklers except “institutional” type sprinklers shall be FM
approved. “Institutional” type sprinklers in Mental Health and Behavior
Units shall be UL listed or FM approved quick response type. Maximum
break away strength shall be certified by the manufacturer to be no more
than 39 kPa (85 pounds). Provide quick response sprinklers in all areas,

except where specifically prohibited by their listing or approval.
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B. Temperature Ratings: In accordance with NFPA 13.

2.4 SPRINKLER CABINET
Provide the required number of sprinkler heads of all ratings and types
installed, and a sprinkler wrench for each system. Locate adjacent to
the riser. Sprinkler heads shall be installed in center of tile or
center to center.

2.5 IDENTIFICATION SIGNS/HYDRAULIC PLACARDS
Plastic, steel or aluminum signs with white lettering on a red
background with holes for easy attachment. Enter pertinent data for each

system on the hydraulic placard.

2.6 PIPE HANGERS AND SUPPORTS
Supports, hangers, etc., of an approved pattern placement to conform to
NFPA 13. System piping shall be substantially supported to the building
structure. The installation of hangers and supports shall adhere to the
requirements set forth in NFPA 13, Standard for Installation of
Sprinkler Systems. Materials used in the installation or construction of
hangers and supports shall be listed and approved for such application.
Hangers or supports not specifically listed for service shall be
designed and bear the seal of a professional engineer.

2.7 WALL, FLOOR AND CEILING PLATES
Provide chrome plated steel escutcheon plates for exposed piping passing
though walls, floors or ceilings.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Installation shall be accomplished by the licensed contractor. Provide a
qualified technician, experienced in the installation and operation of
the type of system being installed, to supervise the installation and
testing of the system.

B. Installation of Piping: Accurately cut pipe to measurements established
by the installer and work into place without springing or forcing. In
any situation where bending of the pipe is required, use a standard
pipe-bending template. Install concealed piping in spaces that have
finished ceilings. Where ceiling mounted equipment exists, such as in
operating and radiology rooms, install sprinklers so as not to obstruct
the movement or operation of the equipment. Sidewall heads may need to

be utilized. Locate piping in stairways as near to the ceiling as
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possible to prevent tampering by unauthorized personnel, and to provide
a minimum headroom clearance of 2250 mm (seven feet six inches). To
prevent an obstruction to egress, provide piping clearances in
accordance with NFPA 101.

C. Welding: Conform to the requirements and recommendations of NFPA 13.

D. Drains: Pipe drains to discharge at safe points outside of the building
or to sight cones attached to drains of adequate size to readily carry
the full flow from each drain under maximum pressure. Do not provide a
direct drain connection to sewer system or discharge into sinks. Install
drips and drains where necessary and required by NFPA 13.

E. Affix cutout disks, which are created by cutting holes in the walls of
pipe for flow switches and non-threaded pipe connections to the
respective waterflow switch or pipe connection near to the pipe from
where they were cut.

F. Sleeves: Provide for pipes passing through masonry or concrete. Provide
space between the pipe and the sleeve in accordance with NFPA 13. Seal
this space with a UL Listed through penetration fire stop material in
accordance with Section 07 84 00, FIRESTOPPING. Where core drilling is
used in lieu of sleeves, also seal space. Seal penetrations of walls,
floors and ceilings of other types of construction, in accordance with
Section 07 84 00, FIRESTOPPING.

G. Firestopping shall comply with Section 07 84 00, FIRESTOPPING.

H. Securely attach identification signs to control valves, drain valves,
and test valves. Provide signs below ceilings where ceilings are
installed. Locate hydraulic placard information signs at each sectional
control valve where there is a zone water flow switch.

I. Repairs: Repair damage to the building or equipment resulting from the
installation of the sprinkler system by the installer at no additional
expense to the Government.

J. Interruption of Service: There shall be no interruption of the existing
sprinkler protection, water, electric, or fire alarm services without
prior permission of the Contracting Officer. Contractor shall develop an
interim fire protection program where interruptions involve in occupied
spaces. Request in writing at least one week prior to the planned

interruption.
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3.2 INSPECTION AND TEST

A.

Preliminary Testing: Flush newly installed systems prior to performing
hydrostatic tests in order to remove any debris which may have been left
as well as ensuring piping is unobstructed. Hydrostatically test system,
including the fire department connections, as specified in NFPA 13, in
the presence of the Contracting Officers Technical Representative (COTR)
or his designated representative. Test and flush underground water line
prior to performing these hydrostatic tests.

Final Inspection and Testing: Subject system to tests in accordance with
NFPA 13, and when all necessary corrections have been accomplished,
advise COR to schedule a final inspection and test. Connection to the
fire alarm system shall have been in service for at least ten days prior
to the final inspection, with adjustments made to prevent false alarms.
Furnish all instruments, labor and materials required for the tests and
provide the services of the installation foreman or other competent
representative of the installer to perform the tests. Correct
deficiencies and retest system as necessary, prior to the final
acceptance. Include the operation of all features of the systems under

normal operations in test.

3.3 INSTRUCTIONS

Furnish the services of a competent instructor for not less than two
hours for instructing personnel in the operation and maintenance of the
system, on the dates requested by the COR.

- --END- - -
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02-01-20
SECTION 23 05 12
GENERAL MOTOR REQUIREMENTS FOR HVAC AND STEAM GENERATION EQUIPMENT

PART 1 - GENERAL
1.1 DESCRIPTION

A. This section specifies the furnishing, installation and connection of
motors for HVAC and steam generation equipment.

B. A complete listing of common acronyms and abbreviations are included in
Section 23 05 10, COMMON WORK RESULTS FOR BOILER PLANT AND STEAM
GENERATION Section 23 05 11, COMMON WORK RESULTS FOR HVAC.

1.2 RELATED WORK
A. Section 01 00 00, GENERAL REQUIREMENTS.
Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.
Section 01 81 13, SUSTAINABLE CONSTRUCTION REQUIREMENTS.
Section 01 91 00, GENERAL COMMISSIONING REQUIREMENTS.
Section 23 05 10, COMMON WORK RESULTS FOR BOILER PLANT AND STEAM GE
Section 23 05 11, COMMON WORK RESULTS FOR HVAC.
Section 23 08 00, COMMISSIONING OF HVAC SYSTEMS.
Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

H -— @@ =M @ O Q W

Section 26 29 11, MOTOR CONTROLLERS.
1.3 APPLICABLE PUBLICATIONS

A. The publications listed below form a part of this specification to the
extent referenced. The publications are referenced in the text by the
basic designation only. Where conflicts occur these specifications and
the VHA standard will govern.

B. American Bearing Manufacturers Association (ABMA):

9-2015. .. i Load Ratings and Fatigue Life for Ball Bearings
11-2014. ... Load Ratings and Fatigue Life for Roller
Bearings

C. American Society of Heating, Refrigerating and Air-Conditioning
Engineers (ASHRAE) :
90.1-2013. ... i Energy Efficient Design of New Buildings Except
Low-Rise Residential Buildings
D. Institute of Electrical and Electronics Engineers (IEEE):
112-2017 .. ii v iiinnnnnn. Standard Test Procedure for Polyphase Induction

Motors and Generators
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841-2009. ... ... IEEE Standard for Petroleum and Chemical

Industry-Premium-Efficiency, Severe-Duty,
Totally Enclosed Fan-Cooled (TEFC) Squirrel
Cage Induction Motors--Up to and Including 370
kw (500 hp)

E. National Electrical Manufacturers Association (NEMA) :

MG 1-2019........c00vvn Motors and Generators

MG 2-2014 ... Safety Standard for Construction and Guide for
Selection, Installation and Use of Electric
Motors and Generators

250-2014 ... iiiiii i Enclosures for Electrical Equipment (1000 Volts
Maximum)

F. National Fire Protection Association (NFPA):
T70-2014. ..., National Electrical Code (NEC)
1.4 SUBMITTALS

A. Submittals, including number of required copies, shall be submitted in
accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND
SAMPLES.

B. Information and material submitted under this section shall be marked
“SUBMITTED UNDER SECTION 23 05 12, GENERAL MOTOR REQUIREMENTS FOR HVAC
AND STEAM GENERATION EQUIPMENT”, with applicable paragraph
identification.

C. Submit motor submittals with driven equipment.

D. Shop Drawings:

1. Provide documentation to demonstrate compliance with contract
documents.

2.Motor nameplate information shall be submitted including electrical
ratings, efficiency, bearing data, power factor, frame size,
dimensions, mounting details, materials, horsepower, voltage, phase,
speed (RPM), enclosure, starting characteristics, torque
characteristics, code letter, full load and locked rotor current,
service factor, and lubrication method.

E. Manufacturer's Literature and Data including: Full item description and
optional features and accessories. Include dimensions, weights,
materials, applications, standard compliance, model numbers, size, and

capacity.
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F.

02-01-20
Complete operating and maintenance manuals including wiring diagrams,

technical data sheets, information for ordering replacement parts, and

troubleshooting guide:

1.Include complete list indicating all components of the systems.

2.1Include complete diagrams of the internal wiring for each item of
equipment.

3.Diagrams shall have their terminals identified to facilitate
installation, operation and maintenance.

Certification: Two weeks prior to final inspection, unless otherwise

noted, certification shall be submitted to the COR stating that the

motors have been properly applied, installed, adjusted, lubricated, and

tested.

Completed System Readiness Checklist provided by the Commissioning

Agent and completed by the contractor, signed by a qualified technician

and dated on the date of completion, in accordance with the

requirements of Section 23 08 00, COMMISSIONING OF HVAC SYSTEMS.

Submit training plans and instructor qualifications in accordance with

the requirements of Section 23 08 00, COMMISSIONING OF HVAC SYSTEMS.

1.5AS-BUILT DOCUMENTATION

A.

Submit manufacturer’s literature and data updated to include submittal
review comments and any equipment substitutions.

Submit operation and maintenance data updated to include submittal
review comments, VA approved substitutions and construction revisions
shall be in electronic version on CD or DVD inserted into a three-ring
binder. All aspects of system operation and maintenance procedures,
including applicable piping isometrics, wiring diagrams of all
circuits, a written description of system design, control logic, and
sequence of operation shall be included in the operation and
maintenance manual. The operations and maintenance manual shall include
troubleshooting techniques and procedures for emergency situations.
Notes on all special systems or devices shall be included. A List of
recommended spare parts (manufacturer, model number, and quantity)
shall be furnished. Information explaining any special knowledge or
tools the owner will be required to employ shall be inserted into the

As-Built documentation.

The installing contractor shall maintain as-built drawings of each

completed phase for verification; and, shall provide the complete set
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PART 2

02-01-20
at the time of final systems certification testing. Should the
installing contractor engage the testing company to provide as-built or
any portion thereof, it shall not be deemed a conflict of interest or
breach of the ‘third party testing company’ requirement. Provide record
drawings as follows:

1.Red-1lined, hand-marked drawings are to be provided, with one paper
copy and a scanned PDF version of the hand-marked drawings provided
on CD or DVD.

2.As-built drawings are to be provided, with a copy of them on AutoCAD
version 2018 provided on CD. The CAD drawings shall use multiple

line layers with a separate individual layer for each system.

The as-built drawings shall indicate the location and type of all
lockout/tagout points for all energy sources for all equipment and
pumps to include breaker location and numbers, valve tag numbers, etc.
Coordinate lockout/tagout procedures and practices with local VA
requirements.

Certification documentation shall be provided to COR 21 working days
prior to submitting the request for final inspection. The documentation
shall include all test results, the names of individuals performing
work for the testing agency on this project, detailed procedures
followed for all tests, and provide documentation/certification that
all results of tests were within limits specified. Test results shall
contain written sequence of test procedure with written test results
annotated at each step along with the expected outcome or setpoint. The
results shall include all readings, including but not limited to data
on device (make, model and performance characteristics), normal
pressures, switch ranges, trip points, amp readings, and calibration
data to include equipment serial numbers or individual identifications,
etc.

- PRODUCTS

2.1 MOTORS

A.

For alternating current, fractional and integral horsepower motors,
NEMA MG 1 and NEMA MG 2 shall apply.

For severe duty TEFC motors, IEEE 841 shall apply.

All material and equipment furnished and installation methods shall
conform to the requirements of Section 26 29 11, MOTOR CONTROLLERS; and
Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES.
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Provide all electrical wiring, conduit, and devices necessary for the

proper connection, protection and operation of the systems. Provide
premium efficiency type motors. Unless otherwise specified for a
particular application, use electric motors with the following
requirements.

D. Single-phase Motors: Motors for centrifugal fans and pumps may be split
phase or permanent split capacitor (PSC) type. Provide capacitor-start
type for hard starting applications.

E. Poly-phase Motors: NEMA Design B, Squirrel cage, induction type.

1.Two Speed Motors: Each two-speed motor shall have two separate
windings. Provide a time- delay (20 seconds minimum) relay for
switching from high to low speed.

F. Voltage ratings shall be as follows:

1. Single phase:
Motors connected to 120-volt systems: 115 volts.

b. Motors connected to 208-volt systems: 200 volts.

c. Motors connected to 240-volt or 480-volt systems: 230/460 volts,
dual connection.

2.Three phase:

a. Motors connected to 208-volt systems: 200 volts.

b. Motors, less than 74.6 kW (100 hp), connected to 240-volt or 480-
volt systems: 208-230/460 volts, dual connection.

G. Number of phases shall be as follows:
1.Motors, less than 373 W (1/2 hp): Single phase.
2.Motors, 373 W (1/2 hp) and larger: 3 phase.
3.Exceptions:

Hermetically sealed motors.

b. Motors for equipment assemblies, less than 746 W (1 hp), may be
single phase provided the manufacturer of the proposed assemblies
cannot supply the assemblies with three phase motors.

H. Horsepower ratings shall be adequate for operating the connected loads
continuously in the prevailing ambient temperatures in areas where the
motors are installed, without exceeding the NEMA standard temperature

rises for the motor insulation.

I. Motor designs, as indicated by the NEMA code letters, shall be

coordinated with the connected loads to assure adequate starting,
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acceleration, and running torgque without exceeding nameplate ratings or

considering service factor.

J. Motor Enclosures:

1.

2.

3.

Shall be the NEMA types as specified and/or shown in the Contract
Documents.

Where the types of motor enclosures are not shown on the drawings,
they shall be the NEMA types per NEMA 250, which are most suitable
for the environmental conditions where the motors are being
installed. Enclosure requirements for certain conditions are as
follows:

a. Motors located outdoors, indoors in wet or high humidity
locations, or in unfiltered airstreams shall be totally enclosed
type.

b. Where motors are located in an NEC 511 classified area, provide
TEFC explosion proof motor enclosures.

c. Where motors are located in a corrosive environment, provide TEFC
enclosures with corrosion resistant finish.

Enclosures shall be primed and finish coated at the factory with

manufacturer's prime coat and standard finish.

K. Electrical Design Requirements:

1.
2.

Motors shall be continuous duty.
The insulation system shall be rated minimum of Class B, 130 degrees

C (266 degrees F).

. The maximum temperature rise by resistance at rated power shall not

exceed Class B limits, 80 degrees C (176 degrees F).

. The speed/torque and speed/current characteristics shall comply with

NEMA Design A or B, as specified.

.Motors shall be suitable for full voltage starting, unless otherwise

noted. Coordinate motor features with applicable motor controllers.

.Motors for variable frequency drive applications shall adhere to

NEMA MG 1, Part 30, Application Considerations for Constant Speed
Motors Used on a Sinusoidal Bus with Harmonic Content and General-
Purpose Motors Used with Adjustable-Voltage or Adjustable-Frequency
Controls or Both, or NEMA MG 1, Part 31, Definite-Purpose Inverter-

Fed Polyphase Motors.

L. Mechanical Design Requirements:

1.

Bearings shall be rated in accordance with ABMA 9 or ABMA 11 for a

minimum fatigue life of 26,280 hours for belt-driven loads and
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100,000 hours for direct-drive loads based on L10 (Basic Rating

Life) at full load direct coupled, except vertical high thrust
motors which require a 40,000 hours rating. A minimum fatigue life
of 40,000 hours is required for VFD drives.

2.Vertical motors shall be capable of withstanding a momentary up
thrust of at least 30 percent of normal down thrust.

3. Grease lubricated bearings shall be designed for electric motor use.
Grease shall be capable of the temperatures associated with electric
motors and shall be compatible with Polyurea based greases.

4.Grease fittings, if provided, shall be Alemite type or equivalent.

5.01i1 lubricated bearings, when specified, shall have an externally
visible sight glass to view oil level.

6.Vibration shall not exceed 3.8 mm (0.15 inch) per second, unfiltered
peak.

7.Noise level shall meet the requirements of the application.

8.Motors on 180 frames and larger shall have provisions for lifting
eyes or lugs capable of a safety factor of 5.

9.A11 external fasteners shall be corrosion resistant.

10. Condensation heaters, when specified, shall keep motor windings
at least 5 degrees C (9 degrees F) above ambient temperature.

11. Winding thermostats, when specified shall be normally closed,
connected in series.

12. Grounding provisions shall be in the main terminal box.

M. Special Requirements:

1.Where motor power requirements of equipment furnished deviate from
power shown on plans, provide electrical service designed under the
requirements of NFPA 70 without additional cost or time to the
Government.

2.Assemblies of motors, starters, controls and interlocks on factory
assembled and wired devices shall be in accordance with the
requirements of this specification.

3.Wire and cable materials specified in the electrical division of the
specifications shall be modified as follows:

a. Wiring material located where temperatures can exceed 71 degrees
C (160 degrees F) shall be stranded copper with Teflon FEP
insulation with jacket. This includes wiring on the boilers.

b. Other wiring at boilers and to control panels shall be NFPA 70

designation THWN.
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c. Provide shielded conductors or wiring in separate conduits for

all instrumentation and control systems where recommended by
manufacturer of equipment.

4. Select motor sizes so that the motors do not operate into the
service factor at maximum required loads on the driven equipment.
Motors on pumps shall be sized for non-overloading at all points on
the pump performance curves.

5.Motors utilized with variable frequency drives shall be rated
“inverter-duty” per NEMA MG 1, Part 31, Definite-Purpose Inverter-
Fed Polyphase Motors. Provide motor shaft grounding apparatus that
will protect bearings from damage from stray currents.

N. Additional requirements for specific motors, as indicated in the other
sections listed in Article, RELATED SECTIONS shall also apply.

O. NEMA Premium Efficiency Electric Motors (Motor Efficiencies): All
permanently wired polyphase motors of 746 W (1 hp) or more shall meet
the minimum full-load efficiencies as indicated in the following table.
Motors of 746 W (1 hp) or more with open, drip-proof, or TEFC
enclosures shall be NEMA premium efficiency type, unless otherwise
indicated. Motors provided as an integral part of motor driven
equipment are excluded from this requirement if a minimum seasonal or

overall efficiency requirement is indicated for that equipment by the

provisions of another section.

Minimum Premium Efficiencies Minimum Premium Efficiencies

Open Drip-Proof Totally Enclosed Fan-Cooled (TEFC)

Rating 1200 1800 3600 Rating 1200 1800 3600
kW (hp) RPM RPM RPM kW (hp) RPM RPM RPM
0.746 (1) 82.5% 85.5% 77.0% 0.746 (1) 82.5% 85.5% 77.0%
1.12 (1.5) 86.5% 86.5% 84.0% 1.12 (1.5) 87.5% 86.5% 84.0%
1.49 (2) 87.5% 86.5% 85.5% 1.49 (2) 88.5% 86.5% 85.5%
2.24 (3) 88.5% 89.5% 85.5% 2.24 (3) 89.5% 89.5% 86.5%
3.73 (5) 89.5% 89.5% 86.5% 3.73 (5) 89.5% 89.5% 88.5%
5.60 (7.5) 90.2% 91.0% 88.5% 5.60 (7.5) 91.0% 91.7% 89.5%
7.46 (10) 91.7% 91.7% 89.5% 7.46 (10) 91.0% 91.7% 90.2%
11.2 (15) 91.7% 93.0% 90.2% 11.2 (15) 91.7% 92.4% 91.0%
14.9 (20) 92.4% 93.0% 91.0% 14.9 (20) 91.7% 93.0% 91.0%
18.7 (25) 93.0% 93.6% 91.7% 18.7 (25) 93.0% 93.6% 91.7%
22.4 (30) 93.6% 94.1% 91.7% 22.4 (30) 93.0% 93.6% 91.7%

23 05 12 8




Substation Upgrade Building 2

VA Project # 642-22-104

VA-Medical Center, Philadelphia, PA Bid Documents

02-01-20
29.8 (40) 94.1% 94.1% 92.4% 29.8 (40) 94.1% 94.1% 92.4%
37.3 (50) 94.1% 94.5% 93.0% 37.3 (50) 94.1% 94.5% 93.0%
44.8 (60) 94.5% 95.0% 93.6% 44.8 (60) 94.5% 95.0% 93.6%
56.9 (75) 94.5% 95.0% 93.6% 56.9 (75) 94.5% 95.4% 93.6%
74.6 (100) 95.0% 95.4% 93.6% 74.6 (100) 95.0% 95.4% 94.1%
93.3 (125) 95.0% 95.4% 94.1% 93.3 (125) 95.0% 95.4% 95.0%
112 (150) 95.4% 95.8% 94.1% 112 (150) 95.8% 95.8% 95.0%
149.2 (200) | 95.4% 95.8% 95.0% 149.2 (200) | 95.8% 96.2% 95.4%

Minimum Power Factor at Full Load and Rated Voltage:

RPM,

1800 RPM,

and 3600 RPM.

Power factor correction capacitors shall

be provided unless the motor meets the 0.90 requirement without it or

if the motor is controlled by a variable frequency drive.

The power

factor correction capacitors shall be able to withstand high voltage

transients and power line variations without breakdown.

Energy Efficiency of Small Motors
(1 hp)

under 746 W

Regulation.

(Motor Efficiencies):

All motors

shall meet the requirements of the DOE Small Motor

90 percent at 1200

Polyphase Open Motors

Average full load efficiency

Capacitor-start capacitor-run and
capacitor-start induction run

open motors

Average full load efficiency

Rating 6 4 2 Rating 6 4 2

kW (hp) poles poles | poles kW (hp) poles poles | poles
0.18 (0.25) 67.5 69.5 65.6 0.18 (0.25) 62.2 68.5 66.6
0.25 (0.33) 71.4 73.4 69.5 0.25 (0.33) 66.6 72.4 70.5
0.37 (0.5) 75.3 78.2 73.4 0.37 (0.5) 76.2 76.2 72.4
0.55 (0.75) 81.7 81.1 76.8 0.55 (0.75) 80.2 81.8 76.2

PART 3 - EXECUTION
3.1 INSTALLATION

A,

Install motors in accordance with manufacturer’s recommendations, the

NEC, NEMA,

as shown on the drawings and/or as required by other

sections of these specifications.

If an installation is unsatisfactory to the COR, the Contractor shall

correct the installation at no additional cost or time to the

Government.
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3.2 FIELD TESTS

A.
B.

All tests shall be witnessed by the Commissioning Agent or by the COR.
Perform an electric insulation resistance Test using a megohmmeter on
all motors after installation, before startup. All shall test free from
grounds.

Perform Load test in accordance with IEEE 112, Test Method B, to
determine freedom from electrical or mechanical defects and compliance
with performance data.

Insulation Resistance: Not less than one-half meg-ohm between stator
conductors and frame, to be determined at the time of final inspection.
All test data shall be complied into a report form for each motor and

provided to the contracting officer or their representative.

3.3 STARTUP AND TESTING

A.

Perform tests as recommended by product manufacturer and listed
standards and under actual or simulated operating conditions and prove
full compliance with design and specified requirements. Tests of the
various items of equipment shall be performed simultaneously with the
system of which each item is an integral part.

When any defects are detected, correct defects and repeat test at no
additional cost or time to the Government.

The Commissioning Agent will observe startup and contractor testing of
selected equipment. Coordinate the startup and contractor testing
schedules with COR and Commissioning Agent. Provide a minimum notice of

10 working days prior to startup and testing.

3.4 COMMISSIONING

A.

Provide commissioning documentation in accordance with the regquirements
of Section 23 08 00, COMMISSIONING OF HVAC SYSTEMS.
Components provided under this section of the specification will be

tested as part of a larger system.

3.5 DEMONSTRATION AND TRAINING

A.

Provide services of manufacturer’s technical representative for one
hour to instruct each VA personnel responsible in operation and
maintenance of the system.

Submit training plans and instructor qualifications in accordance with
the requirements of Section 23 08 00, COMMISSIONING OF HVAC SYSTEMS.

---END- - -
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SECTION 23 05 41
NOISE AND VIBRATION CONTROL FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL
1.1 DESCRIPTION
A. This section specifies the application of noise control measures, and
vibration control techniques to boiler plant rotating equipment and
parts including chillers, pumps, fans, and motors.
B. A complete listing of all common acronyms and abbreviations are
included in Section 23 05 11, COMMON WORK RESULTS FOR HVAC.
Noise criteria, vibration tolerance and vibration isolation for HVAC
and plumbing work.
1.2 RELATED WORK
Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA and SAMPLES.
Section 23 05 10, COMMON WORK RESULTS FOR HVAC.
Section 23 31 00, HVAC DUCTS and CASINGS.

o w »

Section 23 08 00, COMMISSIONING OF HVAC SYSTEMS.

1.3 QUALITY ASSURANCE
A. Refer to article, QUALITY ASSURANCE in specification Section 23 05 11,
COMMON WORK RESULTS FOR HVAC and STEAM GENERATION.
B. Noise Criteria:
1. Noise levels in all 8 octave bands due to equipment and duct systems

shall not exceed following NC levels:

TYPE OF ROOM NC LEVEL

Electrical rooms 40

2. For equipment which has no sound power ratings scheduled on the
plans, the contractor shall select equipment such that the fore-
going noise criteria, local ordinance noise levels, and OSHA re-
quirements are not exceeded. Selection procedure shall be in
accordance with ASHRAE Fundamentals Handbook, Chapter 8, Sound and
Vibration.

3. An allowance, not to exceed 5db, may be added to the measured wvalue
to compensate for the variation of the room attenuating effect
between room test condition prior to occupancy and design condition
after occupancy which may include the addition of sound absorbing

material, such as, furniture. This allowance may not be taken after
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occupancy. The room attenuating effect is defined as the difference
between sound power level emitted to room and sound pressure level
in room.

4. In absence of specified measurement requirements, measure equipment
noise levels three feet from equipment and at an elevation of maxi-
mum noise generation.

Allowable Vibration Tolerances for Rotating, Non-reciprocating Equip-

ment: Not to exceed a self-excited vibration maximum velocity of 5 mm

per second (0.20 inch per second) RMS, filter in, when measured with a

vibration meter on bearing caps of machine in vertical, horizontal and

axial directions or measured at equipment mounting feet if bearings are
concealed. Measurements for internally isolated fans and motors may be

made at the mounting feet.

1.4 SUBMITTALS

A.

Submit in accordance with specification Section 01 33 23, SHOP
DRAWINGS, PRODUCT DATA, and SAMPLES.
Manufacturer's Literature and Data:
1. Vibration isolators:

a. Hangers
Isolator manufacturer shall furnish with submittal load calculations
for selection of isolators, including supplemental bases, based on

lowest operating speed of equipment supported.

1.5 APPLICABLE PUBLICATIONS

A.

The publications listed below form a part of this specification to the

extent referenced. The publications are referenced in the text by the

basic designation only.

American Society of Heating, Refrigerating and Air-Conditioning

Engineers, Inc. (ASHRAE):

Handbook 2017........... Fundamentals Handbook, Chapter 8, Sound and
Vibration

American Society for Testing and Materials (ASTM) :

A123/A123M-2017......... Standard Specification for Zinc (Hot-Dip
Galvanized) Coatings on Iron and Steel Products

A307-2016...c.viiiennnn. Standard Specification for Carbon Steel Bolts
and Studs, 60,000 PSI Tensile Strength

D2240-05(2010) oo v v e .. Standard Test Method for Rubber Property -

Durometer Hardness
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PART 2

Manufacturers Standardization (MSS):

SP-58-2018........0..... Pipe Hangers and Supports-Materials, Design and
Manufacture

Occupational Safety and Health Administration (OSHA):

29 CFR 1960.95.......... Occupational Noise Exposure

American Society of Civil Engineers (ASCE):

ASCE 7-2017.....cc0vvvnn Minimum Design Loads for Buildings and Other
Structures.

American National Standards Institute / Sheet Metal and Air

Conditioning Contractor’s National Association (ANSI/SMACNA) :

001-2008.....cvvivvnn.. Seismic Restraint Manual: Guidelines for
Mechanical Systems, 3rd Edition.

International Code Council (ICC):

IBC 2018. ..., International Building Code.

Department of Veterans Affairs (VA):

H-18-8 2016.......00... Seismic Design Requirements.

- PRODUCTS

2.1 GENERAL REQUIREMENTS

A.

Type of isolator, base, and minimum static deflection shall be as
required for each specific equipment application as recommended by
isolator or equipment manufacturer but subject to minimum requirements
indicated herein and in the schedule on the drawings.

Elastometric Isolators shall comply with ASTM D2240 and be oil
resistant neoprene with a maximum stiffness of 60 durometer and have a
straight-line deflection curve.

Uniform Loading: Select and locate isolators to produce uniform loading
and deflection even when equipment weight is not evenly distributed.
Color code isolators by type and size for easy identification of

capacity.

2.3 VIBRATION ISOLATORS

A.

Hangers: Shall be combination neoprene and springs unless otherwise

noted and shall allow for expansion of pipe.

1. Combination Neoprene and Spring (Type H): Vibration hanger shall
contain a spring and double deflection neoprene element in series.
Spring shall have a diameter not less than 0.8 of compressed oper-
ating spring height. Spring shall have a minimum additional travel

of 50 percent between design height and solid height. Spring shall
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PART 3

permit a 15 degree angular misalignment without rubbing on hanger
box.

Spring Position Hanger (Type HP): Similar to combination neoprene
and spring hanger except hanger shall hold piping at a fixed
elevation during installation and include a secondary adjustment
feature to transfer load to spring while maintaining same position.
Neoprene (Type HN): Vibration hanger shall contain a double
deflection type neoprene isolation element. Hanger rod shall be
separated from contact with hanger bracket by a neoprene grommet.
Spring (Type HS): Vibration hanger shall contain a coiled steel
spring in series with a neoprene grommet. Spring shall have a
diameter not less than 0.8 of compressed operating spring height.
Spring shall have a minimum additional travel of 50 percent between
design height and solid height. Spring shall permit a 15 degree
angular misalignment without rubbing on hanger box.

Hanger supports for piping 50 mm (2 inches) and larger shall have a
pointer and scale deflection indicator.

Hangers used in seismic applications shall be provided with a
neoprene and steel rebound washer installed %' clear of bottom of
hanger housing in operation to prevent spring from excessive upward

travel

- EXECUTION

3.1 INSTALLATION

A. Vibration Isolation:

1.

No metal-to-metal contact will be permitted between fixed and
floating parts.

Connections to Equipment: Allow for deflections equal to or greater
than equipment deflections. Electrical, drain, piping connections,
and other items made to rotating or reciprocating equipment (pumps,
compressors, etc.) which rests on vibration isolators, shall be
isolated from building structure for first three hangers or supports
with a deflection equal to that used on the corresponding equipment.
Provide heat shields where elastomers are subject to temperatures

over 38 degrees C (100 degrees F).
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B.

Inspection and Adjustments: Check for vibration and noise transmission
through connections, piping, ductwork, foundations, and walls. Adjust,
repair, or replace isolators as required to reduce vibration and noise

transmissions to specified levels.

3.2 ADJUSTING

A.

Adjust vibration isolators after piping systems are filled and
equipment is at operating weight.

Adjust limit stops on restrained spring isolators to mount equipment at
normal operating height. After equipment installation is complete,
adjust limit stops so they are out of contact during normal operation.

Adjust active height of spring isolators.

3.3 COMMISSIONING

A.

Provide commissioning documentation in accordance with the regquirements
of section 23 08 00 - COMMISSIONING OF HVAC SYSTEMS for all inspection,
start up, and contractor testing required above and required by the
System Readiness Checklist provided by the Commissioning Agent.
Components provided under this section of the specification will be
tested as part of a larger system. Refer to section 23 08 00 -
COMMISSIONING OF HVAC SYSTEMS and related sections for contractor
responsibilities for system commissioning.

---END- - -
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SELECTION GUIDE FOR VIBRATION ISOLATORS
EQUIPMENT ON GRADE 20FT FLOOR SPAN 30FT FLOOR SPAN 40FT FLOOR SPAN 50FT FLOOR SPAN

BASE | ISOL MIN BASE | ISOL MIN BASE | ISOL MIN BASE | ISOL MIN BASE | ISOL MIN
TYPE | TYPE | DEFL | TYPE | TYPE | DEFL | TYPE | TYPE | DEFL | TYPE | TYPE | DEFL | TYPE | TYPE | DEFL

ATIR HANDLING UNIT PACKAGES

SUSPENDED:

UP THRU 5 HP —-——- —-——- -——- -——- H 1.0 -——- H 1.0 —-——- H 1.0 -——- H 1.0

NOTES:
1. Edit the Table above to suit where isolator, other than those shown, are used, such as for seismic restraints and
position limit stops.
2. For projects in seismic areas, use only SS & DS type isolators and snubbers.

3. Suspended: Use "H" isolators of same deflection as floor mounted.
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SECTION 23 05 93
TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 - GENERAL
1.1 DESCRIPTION
A. Testing, adjusting, and balancing (TAB) of heating, ventilating and air
conditioning (HVAC) systems. TAB includes the following:
Planning systematic TAB procedures.

Design Review Report.

1

2

3. Systems Inspection report.

4. Duct Air Leakage test report.

5. Systems Readiness Report.

6. Balancing air and water distribution systems; adjustment of total
system to provide design performance; and testing performance of
equipment and automatic controls.

7. Vibration and sound measurements.

8. Recording and reporting results.

9.Document critical paths of flow on reports.

B. Definitions:

1. Basic TAB used in this Section: Chapter 39, "Testing, Adjusting and
Balancing" of 2019 ASHRAE Handbook, "HVAC Applications".

2. TAB: Testing, Adjusting and Balancing; the process of checking and

adjusting HVAC systems to meet design objectives.
AABC: Associated Air Balance Council.

NEBB: National Environmental Balancing Bureau.

TABB: Testing Adjusting and Balancing Bureau

SMACNA: Sheet Metal Contractors National Association

~ o O b W

Hydronic Systems: Includes chilled water, heating hot water / and
glycol-water systems.

8. Air Systems: Includes all outside air, supply air, return air,
exhaust air and relief air systems.

9. Flow rate tolerance: The allowable percentage variation, minus to
plus, of actual flow rate from values (design) in the contract
documents.

1.2 RELATED WORK
A. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, and SAMPLES.
B. Section 23 05 10, COMMON WORK RESULTS FOR BOILER PLANTS and STEAM

GENERATION.

23 05 93 -1



Substation Upgrade Building 2 VA Project # 642-22-104

VA-Medical Center, Philadelphia, PA Bid Documents
02-01-20
C. Section 23 05 11, COMMON WORK RESULTS FOR HVAC.
D. Section 23 07 11, HVAC, AND BOILER PLANT INSULATION.
E. Section 23 08 00, COMMISSIONING OF HVAC SYSTEMS.
F. Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC.
G. Section 23 31 00, HVAC DUCTS AND CASINGS.

1.3 QUALITY ASSURANCE

A.

Refer to Articles, Quality Assurance and Submittals, in Section 230511,

COMMON WORK RESULTS FOR HVAC, Section 23 05 10, COMMON WORK RESULTS FOR

BOILER PLANTS and STEAM GENERATION, and Section 23 08 00, COMMISSIONING

OF HVAC SYSTEMS.

Qualifications:

1. TAB Agency: The TAB agency shall be a subcontractor of the General
Contractor and shall report to and be paid by the General
Contractor.

2. The TAB agency shall be either a certified member of AABC, NEEB,
TABB or NEBB to perform TAB service for HVAC, water balancing and
vibrations and sound testing of equipment. The certification shall
be maintained for the entire duration of duties specified herein.
If, for any reason, the agency loses subject certification during
this period, the General Contractor shall immediately notify the COR
and submit another qualified TAB firm for approval. Any agency that
has been the subject of disciplinary action by either the AABC, TABB
or NEBB within the five years preceding Contract Award shall not be
eligible to perform any work related to the TAB. All work performed
in this Section and in other related Sections by the TAB agency
shall be considered invalid if the TAB agency loses its
certification prior to Contract completion, and the successor
agency’s review shows unsatisfactory work performed by the
predecessor agency.

3. TAB Specialist: The TAB specialist shall be either a member of AABC
or TABB or an experienced technician of the Agency certified by
NEBB. The certification shall be maintained for the entire duration
of duties specified herein. If, for any reason, the Specialist loses
subject certification during this period, the General Contractor
shall immediately notify the Resident Engineer and submit another
TAB Specialist for approval. Any individual that has been the

subject of disciplinary action by either the AABC or the NEBB within
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the five years preceding Contract Award shall not be eligible to

perform any duties related to the HVAC systems, including TAB. All

work specified in this Section and in other related Sections

performed by the TAB specialist shall be considered invalid if the

TAB Specialist loses its certification prior to Contract completion

and must be performed by an approved successor.

4. TAB Specialist shall be identified by the General Contractor within
60 days after the notice to proceed. The TAB specialist will be
coordinating, scheduling and reporting all TAB work and related
activities and will provide necessary information as required by the
Resident Engineer. The responsibilities would specifically include:

Shall directly supervise all TAB work.

b. Shall sign the TAB reports that bear the seal of the TAB
standard. The reports shall be accompanied by report forms and
schematic drawings required by the TAB standard, AABC, TABB or
NEBB.

Would follow all TAB work through its satisfactory completion.

d. Shall provide final markings of settings of all HVAC adjustment
devices.

e. Permanently mark location of duct test ports.

f. Shall document critical paths from the fan or pump. These
critical paths are ones in which are 100% open from the fan or
pump to the terminal device. This will show the least amount of
restriction is being imposed on the system by the TAB firm.

5. All TAB technicians performing actual TAB work shall be experienced
and must have done satisfactory work on a minimum of 3 projects
comparable in size and complexity to this project. Qualifications
must be certified by the TAB agency in writing. The lead technician
shall be certified by AABC, TABB or NEBB

C. Test Equipment Criteria: The instrumentation shall meet the
accuracy/calibration requirements established by AABC National

Standards, TABB/SMACNA International Standards, or by NEBB Procedural

Standards for Testing, Adjusting and Balancing of Environmental Systems

and instrument manufacturer. Provide calibration history of the

instruments to be used for test and balance purpose.
D. TAB Criteria:
1. One or more of the applicable AABC, NEBB,TABB or SMACNA

publications, supplemented by ASHRAE Handbook "2019 HVAC
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Applications" Chapter 39, and requirements stated herein shall be
the basis for planning, procedures, and reports.

2. Flow rate tolerance: Following tolerances are allowed. For
tolerances not mentioned herein follow ASHRAE Handbook "2019 HVAC
Applications", Chapter 39, as a guideline. Air Filter resistance
during tests, artificially imposed if necessary, shall be at least
100 percent of manufacturer recommended change over pressure drop
values for pre-filters and after-filters.

a. Air handling unit and all other fans, cubic meters/min (cubic
feet per minute): Minus 0 percent to plus 10 percent.

b. Minimum outside air: 0 percent to plus 10 percent.

c. Heating hot water pumps and hot water coils: Minus 5 percent to
plus 5 percent.

d. Chilled water coils: Minus 0 percent to plus 5 percent.

3. Systems shall be adjusted for energy efficient operation as
described in PART 3.

4. Typical TAB procedures and critical path results shall be
demonstrated to the Resident Engineer for one air distribution
system (including all fans, three terminal units, three rooms
randomly selected by the COR one of which shall be a critical path)
and one hydronic system (pumps and three coils) as follows:

a. When field TAB work begins.
b. During each partial final inspection and the final inspection for

the project if requested by VA.

1.4 SUBMITTALS

A.

Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT

DATA, and SAMPLES.

Submit names and qualifications of TAB agency and TAB specialists

within 60 days after the notice to proceed. Submit information on three

recently completed projects and a list of proposed test equipment.

For use by the Resident Engineer staff, submit one complete set of

applicable AABC,NEBB or TABB publications that will be the basis of TAB

work.

Submit Following for Review and Approval:

1. Systems inspection report on equipment and installation for
conformance with design.

2. Duct Air Leakage Test Report.

3. Systems Readiness Report.
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4. Intermediate and Final TAB reports covering flow balance and
adjustments, performance tests, vibration tests and sound tests.

5. Include in final reports uncorrected installation deficiencies noted
during TAB and applicable explanatory comments on test results that
differ from design requirements.

6. Include in each report the critical path for each balanced branch
air and hydronic.

E. Prior to request for Final or Partial Final inspection, submit
completed Test and Balance report for the area with noted critical
paths.

1.5 APPLICABLE PUBLICATIONS

A. The following publications form a part of this specification to the
extent indicated by the reference thereto. In text the publications are
referenced to by the acronym of the organization.

B. American Society of Heating, Refrigerating and Air Conditioning
Engineers, Inc. (ASHRAE):

Handbook 2019........... HVAC Applications ASHRAE Handbook, Chapter 39,

Testing, Adjusting, and Balancing and Chapter
49, Sound and Vibration Control

C. Associated Air Balance Council (AABC):

7th Edition 2016 ........ AABC National Standards for Total System
Balance

D. National Environmental Balancing Bureau (NEBB):

9th Edition 2019 ........ Procedural Standards for Testing, Adjusting,
Balancing of Environmental Systems

3rd Edition 2015 ....... Procedural Standards for the Measurement of
Sound and Vibration

2rd Edition 2019 ... Standard for Whole Building Technical Commissioning

of New Construction

E. Sheet Metal and Air Conditioning Contractors National Association
(SMACNA) :
3rd Edition 2005 ........ HVAC SYSTEMS Testing, Adjusting and Balancing
TABB- TAB Procedural Guide Current Edition

PART 2 - PRODUCTS
2.1 PLUGS
Provide plastic plugs to seal holes drilled in ductwork for test

purposes.
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2.2 INSULATION REPAIR MATERIAL
See Section 23 07 11, HVAC and BOILER PLANT INSULATION Provide for
repair of insulation removed or damaged for TAB work.
PART 3 - EXECUTION
3.1 GENERAL

A. Refer to TAB Criteria in Article, Quality Assurance.

B. Obtain applicable contract documents and copies of approved submittals
for HVAC equipment and automatic control systems.

3.2 DESIGN REVIEW REPORT
The TAB Specialist shall review the Contract Plans and specifications
and advise the Resident Engineer of any design deficiencies that would
prevent the HVAC systems from effectively operating in accordance with
the sequence of operation specified or prevent the effective and
accurate TAB of the system. The TAB Specialist shall provide a report
individually listing each deficiency and the corresponding proposed
corrective action necessary for proper system operation.

3.3 SYSTEMS INSPECTION REPORT

A. Inspect equipment and installation for conformance with design.

The inspection and report is to be done after air distribution
equipment is on site and duct installation has begun, but well in
advance of performance testing and balancing work. The purpose of the
inspection is to identify and report deviations from design and ensure
that systems will be ready for TAB at the appropriate time.

C. Reports: Follow check list format developed by AABC, NEBB or SMACNA
(TABB), supplemented by narrative comments, with emphasis on air
handling units and fans. Check for conformance with submittals. Verify
that diffuser and register sizes are correct. Check air terminal unit
installation including their duct sizes and routing.

3.4 DUCT AIR LEAKAGE TEST REPORT

A TAB Agency shall perform the leakage test as outlined in "Duct leakage
Tests and Repairs" in Section 23 31 00, HVAC DUCTS and CASINGS for TAB
agency’s role and responsibilities in witnessing, recording and
reporting of deficiencies.

3.5 SYSTEM READINESS REPORT

A. The TAB Contractor shall measure existing air and water flow rates

associated with existing systems utilized to serve renovated areas as

indicated on drawings. Submit report of findings to resident engineer.
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Inspect each System to ensure that it is complete including
installation and operation of controls. Submit report to RE in
standard format and forms prepared and or approved by the Commissioning
Agent.
Verify that all items such as ductwork piping, dampers, valves, ports,
terminals, connectors, etc., that is required for TAB are installed.

Provide a report to the Resident Engineer.

3.6 TAB REPORTS

A.

Submit an intermediate report for systems and equipment tested and
balanced to establish satisfactory test results.

The TAB contractor shall provide raw data immediately in writing to the
Resident Engineer if there is a problem in achieving intended results
before submitting a formal report.

Do not proceed with the remaining systems until intermediate report is

approved by the Resident Engineer.

3.7 TAB PROCEDURES

A.

TAB shall be performed in accordance with the requirement of the
Standard under which TAB agency is certified by either AABC, TABB or
NEBB. Balancing shall be done proportionally to all applicable systems.
1. At least one trunk damper shall be 100% open.

2. At least one branch damper shall be 100%open per trunk.

3. At least one terminal device duct be 100% open per branch.

General: During TAB all related system components shall be in full
operation. Fan and pump rotation, motor loads and equipment vibration
shall be checked and corrected as necessary before proceeding with TAB.
Set controls and/or block off parts of distribution systems to simulate
design operation of variable volume air or water systems for test and
balance work.

Coordinate TAB procedures with existing systems and any phased
construction completion requirements for the project. Provide TAB
reports for pre-construction air and water flow rate and for each phase
of the project prior to partial final inspections of each phase of the
project. Return existing areas outside the work area to pre
constructed conditions.

Allow 7 days’ time in construction schedule for TAB and submission of

all reports for an organized and timely correction of deficiencies.

Air Balance and Equipment Test: Include air handling units and fans,
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1. Artificially load air filters by partial blanking to produce static
air pressure drop of manufacturer’s recommended pressure drop.
2. Adjust fan speeds to provide design air flow. V-belt drives,
including fixed pitch pulley requirements, are specified in Section
23 05 11, COMMON WORK RESULTS FOR HVAC and Section 23 05 10, COMMON
WORK RESULTS FOR BOILER PLANTS and STEAM GENERATION.
3. Test and balance systems in all specified modes of operation,
including variable volume, economizer, and fire emergency modes.
Verify that dampers and other HVAC controls function properly.
4. Record final measurements for air handling equipment performance

data sheets.

F'. Water Balance and Equipment Test: Include circulating pumps,

convertors, coils and coolers:

1. Adjust flow rates for equipment. Set coils and evaporator to values
on equipment submittals, if different from values on contract
drawings.

2. Record final measurements for hydronic equipment on performance data
sheets. Include entering and leaving water temperatures for heating
and cooling coils, and for convertors. Include entering and leaving
air temperatures (DB/WB for cooling coils) for air handling units
and reheat coils. Make air and water temperature measurements at the
same time.

3.8 VIBRATION TESTING

A. Furnish instruments and perform vibration measurements as specified in
Section 23 05 41, NOISE and VIBRATION CONTROL FOR HVAC PIPING and
EQUIPMENT. Provide measurements for all rotating HVAC equipment of 373
watts (1/2 horsepower) and larger, including centrifugal/screw
compressors, pumps, fans and motors.

B. Record initial measurements for each unit of equipment on test forms
and submit a report to the Resident Engineer. Where vibration readings
exceed the allowable tolerance Contractor shall be directed to correct
the problem. The TAB agency shall verify that the corrections are done

and submit a final report to the Resident Engineer.
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3.9 SOUND TESTING

A.

Perform and record required sound measurements in accordance with
Paragraph, QUALITY ASSURANCE in Section 23 05 41, NOISE and VIBRATION
CONTROL FOR HVAC PIPING and EQUIPMENT.

1. Take readings in rooms, approximately fifteen (15) percent of all
rooms. The Resident Engineer may designate the specific rooms to be
tested.

Take measurements with a calibrated sound level meter and octave band

analyzer of the accuracy required by AABC, TABB or NEBB.

Sound reference levels, formulas and coefficients shall be according to

2019 ASHRAE Handbook, "HVAC Applications", Chapter 49, SOUND AND

VIBRATION CONTROL.

Determine compliance with specifications as follows:

1. When sound pressure levels are specified, including the NC Criteria
in Section 23 05 41, NOISE and VIBRATION CONTROL FOR HVAC PIPING and
EQUIPMENT:

a. Reduce the background noise as much as possible by shutting off
unrelated audible equipment.

b. Measure octave band sound pressure levels with specified
equipment "off."

c. Measure octave band sound pressure levels with specified
equipment "on."

d. Use the DIFFERENCE in corresponding readings to determine the

sound pressure due to equipment.

DIFFERENCE: 0 1 2 3 4 5 to 9 10 or More

FACTOR: 10 7 4 3 2 1 0

Sound pressure level due to equipment equals sound pressure level
with equipment "on" minus FACTOR.

e. Plot octave bands of sound pressure level due to equipment for
typical rooms on a graph which also shows noise criteria (NC)
curves.

2. When sound power levels are specified:
a. Perform steps l.a. thru 1.d., as above.
b. For indoor equipment: Determine room attenuating effect, i.e.,

difference between sound power level and sound pressure level.
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Determined sound power level will be the sum of sound pressure

level due to equipment plus the room attenuating effect.
Where measured sound levels exceed specified level, the installing
contractor or equipment manufacturer shall take remedial action
approved by the Resident Engineer and the necessary sound tests shall
be repeated.
Test readings for sound testing could go higher than 15 percent if
determination is made by the Resident Engineer based on the recorded

sound data.

3.10 MARKING OF SETTINGS

Following approval of Tab final Report, the setting of all HVAC
adjustment devices including valves, splitters and dampers shall be
permanently marked by the TAB Specialist so that adjustment can be
restored if disturbed at any time. Style and colors used for markings

shall be coordinated with the Resident Engineer.

3.11 IDENTIFICATION OF TEST PORTS

The TAB Specialist shall permanently and legibly identify the location
points of duct test ports. If the ductwork has exterior insulation, the
identification shall be made on the exterior side of the insulation.
All penetrations through ductwork and ductwork insulation shall be

sealed to prevent air leaks and maintain integrity of vapor barrier.

3.12 PHASING

A.

Phased Projects: Testing and Balancing Work to follow project with
areas shall be completed per the project phasing. Upon completion of
the project all areas shall have been tested and balanced per the
contract documents.

Existing Areas: Systems that serve areas outside of the project scope
shall not be adversely affected. Measure existing parameters where

shown to document system capacity.

3.13 COMMISSIONING

A.

Provide commissioning documentation in accordance with the requirements
of Section 23 08 00 - COMMISSIONING OF HVAC SYSTEMS for all inspection,
start up, and contractor testing required above and required by the
System Readiness Checklist provided by the Commissioning Agent.
Components provided under this section of the specification will be
tested as part of a larger system. Refer to Section 23 08 00 -
COMMISSIONING OF HVAC SYSTEMS and related sections for contractor

responsibilities for system commissioning.
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3.14 CRITICAL FLOW PATH
A. Provide a documented critical path for all fluid flows. There shall be
at least one terminal device that can be traced back to the fan or pump

where there is no damper or valves that are less than 100% open.

--END- - -
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SECTION 23 07 11
HVAC AND BOILER PLANT INSULATION

PART 1 - GENERAL
1.1 DESCRIPTION
A. Field applied insulation for thermal efficiency and condensation
control for
1. HVAC piping, ductwork and equipment.
B. Definitions

1. ASJ: All service jacket, white finish facing or jacket.

2. Air conditioned space: Space having air temperature and/or humidity
controlled by mechanical equipment.

3. Cold: Equipment, ductwork or piping handling media at design
temperature of 16 degrees C (60 degrees F) or below.

4. Concealed: Ductwork and piping above ceilings and in chases, and
pipe spaces.

5. Exposed: Piping, ductwork, and equipment exposed to view in finished
areas including mechanical and electrical equipment rooms or exposed
to outdoor weather. Shafts, chases, unfinished attics, crawl spaces
and pipe basements are not considered finished areas.

6. FSK: Foil-scrim-kraft facing.

7. Density: kg/m? - kilograms per cubic meter (Pcf - pounds per cubic
foot) .

8. Runouts: Branch pipe connections up to 25-mm (one-inch) nominal size
to fan coil units or reheat coils for terminal units.

9. Thermal conductance: Heat flow rate through materials.

a. Flat surface: Watt per square meter (BTU per hour per square
foot) .
b. Pipe or Cylinder: Watt per square meter (BTU per hour per linear
foot) .
10. Thermal Conductivity (k): Watt per meter, per degree C (BTU per inch

thickness, per hour, per square foot, per degree F temperature

difference).

11. Vapor Retarder (Vapor Barrier): A material which retards the
transmission (migration) of water vapor. Performance of the vapor
retarder is rated in terms of permeance (perms). For the purpose of

this specification, vapor retarders shall have a maximum published
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	08 11 13, Hollow Metal Doors and Frames--XXX
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Hollow metal door frames for wood doors at interior locations.


	1.2 RELATED REQUIREMENTS
	A. Frames fabricated of structural steel: Section 05 50 00, METAL FABRICATIONS.
	B. Door Hardware: Section 08 71 00, DOOR HARDWARE. Fire Rated (See Plans)

	1.3 APPLICABLE PUBLICATIONS
	A. Comply with references to extent specified in this section.
	B. American National Standard Institute (ANSI):
	1. A250.8-2014 - Standard Steel Doors and Frames.

	C. ASTM International (ASTM):
	1. A240/A240M-15b - Chromium and Chromium-Nickel Stainless Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications.
	2. A653/A653M-15 - Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip.
	3. A1008/A1008M-15 - Steel, Sheet, Cold-Rolled, Carbon, Structural, High Strength Low Alloy and High Strength Low Alloy with Improved Formability, Solution Hardened, and Bake Hardenable.
	4. B209-14 - Aluminum and Aluminum-Alloy Sheet and Plate.
	5. B209M-14 - Aluminum and Aluminum-Alloy Sheet and Plate (Metric).
	6. B221-14 - Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes.
	7. B221M-13 - Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes (Metric).
	8. D3656/D3656M-13 - Insect Screening and Louver Cloth Woven from Vinyl Coated Glass Yarns.
	9. E90-09 - Laboratory Measurement of Airborne Sound Transmission Loss of Building Partitions and Elements.

	D. Federal Specifications (Fed. Spec.):
	1. L-S-125B - Screening, Insect, Nonmetallic.

	E. Master Painters Institute (MPI):
	1. No. 18 - Primer, Zinc Rich, Organic.

	F. National Association of Architectural Metal Manufacturers (NAAMM):
	1. AMP 500-06 - Metal Finishes Manual.

	G. National Fire Protection Association (NFPA):
	1. 80-16 - Fire Doors and Other Opening Protectives.

	H. UL LLC (UL):
	1. 10C-09 - Positive Pressure Fire Tests of Door Assemblies.
	2. 1784-15 - Air Leakage Tests of Door Assemblies and Other Opening Protectives.


	1.4 SUBMITTALS
	A. Submittal Procedures: Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.
	B. Submittal Drawings:
	1. Show size, configuration, and fabrication and installation details.

	C. Manufacturer's Literature and Data:
	1. Description of each product.
	2. Include schedule showing each door and frame requirements fire label  and smoke control label  for openings.
	3. Installation instructions.

	D. Test reports: Certify each product complies products comply with specifications.
	1. Sound rated door.

	E. Qualifications: Substantiate qualifications comply with specifications.
	1. Manufacturer with project experience list.


	1.5 QUALITY ASSURANCE
	A. Manufacturer Qualifications:
	1. Regularly manufactures specified products.
	2. Manufactured specified products with satisfactory service on five similar installations for minimum five years.
	a.  Project Experience List: Provide contact names and addresses for completed projects.



	1.6 DELIVERY
	A. Fasten temporary steel spreaders across the bottom of each door frame before shipment.
	B. Deliver products in manufacturer's original sealed packaging.
	C. Mark packaging, legibly. Indicate manufacturer's name or brand, type, production run number, and manufacture date.
	D. Before installation, return or dispose of products within distorted, damaged, or opened packaging.

	1.7 STORAGE AND HANDLING
	A. Store products indoors in dry, weathertight conditioned facility.
	B. Protect products from damage during handling and construction operations.

	1.8 WARRANTY
	A. Construction Warranty: FAR clause 52.246-21, "Warranty of Construction."


	PART 2 -  PRODUCTS
	2.1 SYSTEM PERFORMANCE
	A. Design hollow metal doors and frames complying with specified performance:
	1. Fire Doors and Frames: UL 10C; NFPA 80 labeled.
	a. Fire Ratings: See drawings.



	2.2 MATERIALS
	A. Stainless Steel: ASTM A240/A240M; Type 304.

	2.3 PRODUCTS - GENERAL
	A. Basis of Design: Section 09 06 00, SCHEDULE FOR FINISHES.
	B. Provide hollow metal frames from one manufacturer.
	C. Sustainable Construction Requirements:
	1. Steel Recycled Content: 30 percent total recycled content, minimum.


	2.4 HOLLOW METAL FRAMES
	A. Hollow Metal Frames: ANSI A250.8; Face welded. See drawings for sizes and designs.
	1. Interior Frames:
	a. Level 3 Hollow Metal Doors: 1.3 mm (0.053 inch) thick.
	b. Interior Automatic Operator Door Frames: 1.7 mm (0.067 inch) thick.


	B. Frame Materials:
	1. Interior Frames: Galvanized sheet steel minimum Z120 or ZF120 (G40 or A40) coating.


	2.5 FABRICATION
	A. Hardware Preparation: ANSI A250.8; for hardware specified in Section 08 71 00, DOOR HARDWARE.
	B. Hollow Metal Door Fabrication:
	1. Fill spaces between vertical steel stiffeners with insulation.

	C. Fire and Smoke Control Doors:
	1. Close top and vertical edges flush.
	2. Apply steel astragal to active leaf at pair and double egress doors.
	a. Exception: Where vertical rod exit devices are specified for both leaves swinging in same direction.

	3. Frame Anchors:
	a. Floor anchors:
	1) Provide extension type floor anchors to compensate for depth of floor fills.
	2) Provide 1.3 mm (0.053 inch) thick steel clip angles welded to jamb and drilled to receive floor fasteners.
	3) Provide mullion 2.3 mm (0.093 inch) thick steel channel anchors, drilled for two floor fasteners and frame anchor screws.
	4) Provide continuous 1 mm (0.042 inch) thick steel rough bucks drilled for floor fasteners and frame anchor screws for sill sections.
	a) Space floor bolts50 mm (24 inches) on center.


	b. Jamb anchors:
	1) Place anchors on jambs:
	a) Near top and bottom of each frame.
	b) At intermediate points at maximum 600 mm (24 inches) spacing.

	2) Form jamb anchors from steel minimum 1 mm (0.042 inch) thick.
	3) Anchors set in masonry: Provide adjustable anchors designed for friction fit against frame and extended into masonry minimum 250 mm (10 inches). Provide one of following types:
	a) Wire Loop Type: 5 mm (3/16 inch) diameter wire.
	b) T-Shape type.
	c) Strap and stirrup type: Corrugated or perforated sheet steel.

	4) Anchors for stud partitions: Provide tabs for securing anchor to sides of studs. Provide one of the following:
	a) Welded type.
	b) Lock-in snap-in type.

	5) Anchors for frames set in prepared openings:
	a) Steel pipe spacers 6 mm (1/4 inch) inside diameter, welded to plate reinforcing at jamb stops, or hat shaped formed strap spacers 50 mm (2 inches) wide, welded to jamb near stop.
	b) Drill jamb stop and strap spacers for 6 mm (1/4 inch) flat head bolts to pass through frame and spacers.
	c) Two-piece frames: Subframe or rough buck drilled for 6 mm (1/4 inch) bolts.

	6) Anchors for observation windows and other continuous frames set in stud partitions.
	a) Weld clip anchors to sills and heads of continuous frames over 1200 mm (4 feet) long.
	b) Space maximum 600 mm (24 inches) on centers.

	7) Modify frame anchors to fit special frame and wall construction.
	8) Provide special anchors where shown on drawings and where required to suit application.




	2.6 FINISHES
	A. Galvanized Steel: ANSI A250.8; shop primed.

	2.7 ACCESSORIES
	A. Primers: ANSI A250.8.
	B. Barrier Coating: ASTM D1187/D1187M.
	C. Welding Materials: AWS D1.1/D1.1M, type to suit application.
	D. Clips Connecting Members and Sleeves: Match door faces.
	E. Fasteners: Galvanized steel
	1. Metal Framing: Steel drill screws.
	2. Masonry and Concrete: Expansion bolts and power actuated drive pins.

	F. Anchors: Galvanized steel.
	G. Galvanizing Repair Paint: MPI No. 18.
	H. Insulation: Unfaced mineral wool.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Examine and verify substrate suitability for product installation.
	B. Protect existing construction and completed work from damage.
	C. Apply barrier coating to metal surfaces in contact with cementitious materials to minimum 0.7 mm (30 mils) dry film thickness.

	3.2 INSTALLATION - GENERAL
	A. Install products according to manufacturer's instructions and approved submittal drawings.
	1. When manufacturer's instructions deviate from specifications, submit proposed resolution for Contracting Officer's Representative consideration.
	2. Install fire doors and frames according to NFPA 80.
	3. Install smoke control doors and frames according to NFPA 105.


	3.3 FRAME INSTALLATION
	A. Apply barrier coating to concealed surfaces of frames built into masonry.
	B. Plumb, align, and brace frames until permanent anchors are set.
	1. Use triangular bracing near each corner on both sides of frames with temporary wood spreaders at midpoint.
	2. Use wood spreaders at bottom of frame when shipping spreader is removed.
	3. Where construction permits concealment, leave shipping spreaders in place after installation, otherwise remove spreaders when frames are set and anchored.
	4. Remove wood spreaders and braces when walls are built and jamb anchors are secured.

	C. Floor Anchors:
	1. Anchor frame jambs to floor with two expansion bolts.
	a. Lead Lined Frames: Use 9 mm (3/8 inch) diameter bolts.
	b. Other Frames: Use 6 mm (1/4 inch) diameter bolts.

	2. Power actuated drive pins are acceptable to secure frame anchors to concrete floors.

	D. Jamb Anchors:
	1. Masonry Walls:
	a. Embed anchors in mortar.
	b. Fill space between frame and masonry with grout or mortar as walls are built.

	2. Metal Framed Walls: Secure anchors to sides of studs with two fasteners through anchor tabs.
	3. Prepared Masonry and Concrete Openings:
	a. Direct Securement: 6 mm (1/4 inch) diameter expansion bolts through spacers.
	b. Subframe or Rough Buck Securement:
	1) 6 mm (1/4 inch) diameter expansion bolts on 600 mm (24 inch) centers.
	2) Power activated drive pins on 600 mm (24 inches) centers.

	c. Secure two-piece frames to subframe or rough buck with machine screws on both faces.


	E. Touch up damaged factory finishes.
	1. Repair galvanized surfaces with galvanized repair paint.
	2. Repair painted surfaces with touch up primer.


	3.4 DOOR INSTALLATION
	A. Install doors plumb and level.
	B. Adjust doors for smooth operation.
	C. Touch up damaged factory finishes.
	1. Repair galvanized surfaces with galvanized repair paint.
	2. Repair painted surfaces with touch up primer.


	3.5 CLEANING
	A. Clean exposed door and frame surfaces. Remove contaminants and stains.

	3.6 PROTECTION
	A. Protect doors and frames from traffic and construction operations.
	B. Remove protective materials immediately before acceptance.
	C. Repair damage.
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