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a. Comply with AWS D1.3 requirements and procedures for welding, appearance and 
quality of welds, and methods used in correcting welding work. 

b. Locate mechanical fasteners and install according to Shop Drawings, and 
complying with requirements for spacing, edge distances, and screw penetration. 

E. Install framing members in one-piece lengths unless splice connections are indicated for track 
or tension members. 

F. Install temporary bracing and supports to secure framing and support loads comparable in 
intensity to those for which structure was designed.  Maintain braces and supports in place, 
undisturbed, until entire integrated supporting structure has been completed and permanent 
connections to framing are secured. 

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

H. Install insulation, specified in Division 07 Section "Thermal Insulation," in built-up exterior 
framing members, such as headers, sills, boxed rafters, and multiple studs at openings, that are 
inaccessible on completion of framing work. 

I. Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's standard 
punched openings. 

J. Erection Tolerances:  Install cold-formed metal framing level, plumb, and true to line to a 
maximum allowable tolerance variation of 1/8 inch in 10 feet (1:960) and as follows: 

1. Space individual framing members no more than plus or minus 1/8 inch (3 mm) from plan 
location.  Cumulative error shall not exceed minimum fastening requirements of 
sheathing or other finishing materials. 

3.4 EXTERIOR LOAD-BEARING WALL INSTALLATION 

A. Install continuous top and bottom tracks sized to match studs.  Align tracks accurately and 
securely anchor at corners and ends, and at spacings as follows: 

1. Anchor Spacing:  To match stud spacing. 

B. Squarely seat studs against top and bottom tracks with gap not exceeding of 1/8 inch (3 mm) 
between the end of wall framing member and the web of track.  Fasten both flanges of studs to 
top and bottom tracks.  Space studs as follows: 

1. Stud Spacing:  16 inches (406 mm). 

C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or 
warped surfaces and similar configurations. 

D. Align studs vertically where floor framing interrupts wall-framing continuity.  Where studs cannot 
be aligned, continuously reinforce track to transfer loads. 

E. Align floor and roof framing over studs.  Where framing cannot be aligned, continuously 
reinforce track to transfer loads. 

F. Anchor studs abutting structural columns or walls, including masonry walls, to supporting 
structure as indicated. 
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G. Install headers over wall openings wider than stud spacing.  Locate headers above openings as 
indicated.  Fabricate headers of compound shapes indicated or required to transfer load to 
supporting studs, complete with clip-angle connectors, web stiffeners, or gusset plates. 

1. Frame wall openings with not less than a double stud at each jamb of frame as indicated 
on Shop Drawings.  Fasten jamb members together to uniformly distribute loads. 

2. Install runner tracks and jack studs above and below wall openings.  Anchor tracks to 
jamb studs with clip angles or by welding, and space jack studs same as full-height wall 
studs. 

H. Install supplementary framing, blocking, and bracing in stud framing indicated to support 
fixtures, equipment, services, casework, heavy trim, furnishings, and similar work requiring 
attachment to framing. 

1. If type of supplementary support is not indicated, comply with stud manufacturer's written 
recommendations and industry standards in each case, considering weight or load 
resulting from item supported. 

I. Install horizontal bridging in stud system, spaced a minimum of 48 inches (1220 mm) apart or 
as required by structural performance.  Fasten at each stud intersection. 

1. Bridging:  Cold-rolled steel channel, welded or mechanically fastened to webs of punched 
studs with a minimum of 2 screws into each flange of the clip angle for framing members 
up to 6 inches (150 mm) deep. 

2. Bridging:  Combination of flat, taut, steel sheet straps of width and thickness indicated 
and stud-track solid blocking of width and thickness to match studs.  Fasten flat straps to 
stud flanges and secure solid blocking to stud webs or flanges. 

3. Bridging:  Proprietary bridging bars installed according to manufacturer's written 
instructions. 

J. Install steel sheet diagonal bracing straps to both stud flanges, terminate at and fasten to 
reinforced top and bottom tracks.  Fasten clip-angle connectors to multiple studs at ends of 
bracing and anchor to structure. 

K. Install miscellaneous framing and connections, including supplementary framing, web stiffeners, 
clip angles, continuous angles, anchors, and fasteners, to provide a complete and stable wall-
framing system. 

3.5 EXTERIOR NON-LOAD-BEARING WALL INSTALLATION 

A. Install continuous tracks sized to match studs.  Align tracks accurately and securely anchor to 
supporting structure as indicated. 

B. Fasten both flanges of studs to top and bottom track, unless otherwise indicated.  Space studs 
as follows: 

1. Stud Spacing:  16 inches (406 mm). 

C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or 
warped surfaces and similar requirements. 

D. Isolate non-load-bearing steel framing from building structure to prevent transfer of vertical 
loads while providing lateral support. 



Job No. 25-46 05400-14 
 

1. Install single-leg deflection tracks and anchor to building structure. 
2. Install double deep-leg deflection tracks and anchor outer track to building structure. 
3. Connect vertical deflection clips to bypassing or infill studs and anchor to building 

structure. 
4. Connect drift clips to cold formed metal framing and anchor to building structure. 

E. Install horizontal bridging in wall studs, spaced in rows but not more than 48 inches (1220 mm) 
apart or as required by structural performance.  Fasten at each stud intersection. 

1. Top Bridging for Single Deflection Track:  Install row of horizontal bridging within 12 
inches (305 mm) of single deflection track.  Install a combination of flat, taut, steel sheet 
straps of width and thickness indicated and stud or stud-track solid blocking of width and 
thickness matching studs.  Fasten flat straps to stud flanges and secure solid blocking to 
stud webs or flanges. 

a. Install solid blocking at 96-inch (2440-mm) centers. 

2. Bridging:  Cold-rolled steel channel, welded or mechanically fastened to webs of punched 
studs. 

3. Bridging:  Combination of flat, taut, steel sheet straps of width and thickness indicated 
and stud-track solid blocking of width and thickness to match studs.  Fasten flat straps to 
stud flanges and secure solid blocking to stud webs or flanges. 

4. Bridging:  Proprietary bridging bars installed according to manufacturer's written 
instructions. 

F. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip 
angles, continuous angles, anchors, fasteners, and stud girts, to provide a complete and stable 
wall-framing system. 

3.6 ROOF RAFTER INSTALLATION 

A. Install perimeter rafter track sized to match rafters.  Align and securely anchor or fasten track to 
supporting structure at corners, ends, and spacings indicated on Shop Drawings. 

B. Install rafter bearing on supporting frame, level, straight, and plumb; adjust to final position, 
brace, and reinforce.  Fasten rafters to both flanges of rafter track. 

1. Install rafters over supporting frame with a minimum end bearing of 1-1/2 inches (38 
mm). 

2. Reinforce ends and bearing points of rafters with web stiffeners, end clips, rafter hangers, 
steel clip angles, or steel-stud sections as indicated on Shop Drawings. 

C. Space rafters not more than 2 inches (51 mm) from abutting walls, and as follows: 

1. Rafter Spacing:  24 to 48 inches or as required by structural performance. 

D. Frame openings with built-up rafter headers consisting of rafter and rafter track, nesting rafter, 
or another combination of connected rafters if indicated. 

E. Install rafter reinforcement at interior supports with single, short length of rafter section located 
directly over interior support, with lapped rafters of equal length to rafter reinforcement. 

1. Install web stiffeners to transfer axial loads of walls above. 
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F. Install bridging at intervals as required by structural performance Fasten bridging at each rafter 
intersection as follows: 

1. Bridging:  Rafter-track solid blocking of width and thickness indicated, secured to rafter 
webs. 

2. Bridging:  Combination of flat, taut, steel sheet straps of width and thickness indicated 
and rafter-track solid blocking of width and thickness indicated.  Fasten flat straps to 
bottom flange of rafters and secure solid blocking to rafter webs. 

G. Secure rafters to load-bearing interior walls to prevent lateral movement of bottom flange. 

H. Install miscellaneous rafter framing and connections, including web stiffeners, closure pieces, 
clip angles, continuous angles, hold-down angles, anchors, and fasteners, to provide a 
complete and stable rafter-framing assembly. 

3.7 TRUSS INSTALLATION 

A. Install, bridge, and brace trusses according to Shop Drawings and requirements in this Section. 

B. Truss Spacing: 48 inches (1220 mm). 

C. Do not alter, cut, or remove framing members or connections of trusses. 

D. Erect trusses with plane of truss webs plumb and parallel to each other, align, and accurately 
position at spacings indicated. 

E. Erect trusses without damaging framing members or connections. 

F. Align webs of bottom chords and load-bearing studs or continuously reinforce track to transfer 
loads to structure.  Anchor trusses securely at all bearing points. 

G. Install continuous bridging and permanently brace trusses as required by structural performance 
and designed according to LGSEA's Technical Note 551e, "Design Guide for Permanent 
Bracing of Cold-Formed Steel Trusses." 

H. Trusses shall be braced against racking.  Lifting of trusses shall be done so as to not cause 
local distortion in any member. 

I. All trusses shall be erected using equipment of adequate capacity to safely perform the work. 

J. The General Contractor is responsible for checking the dimensions and assuring the fit of all 
members and trusses before erection begins. 

K. All work shall be erected plumb and level and to dimensions and spacings indicated on the 
drawings.  Provide bridging and permanent bracing as shown in the shop drawings. 

L. Assemblies shall be of the size and spacing shown on the approved shop drawings. 

M. Provide web stiffeners and reinforcement at reaction points where required by analysis or to suit 
details. 

N. Hoist units in place by means of lifting equipment suited to sizes and types of trusses required, 
applied at designated lift points as recommended by fabricator, exercising care not to damage 
truss members. 
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O. Provide temporary bracing as required to maintain trusses plumb, parallel and in location 
indicated, until permanent bracing is installed. 

P. Anchor trusses securely at all bearing points to comply with methods and details indicated. 

Q. Install permanent bracing and related components to enable trusses to maintain design 
spacing, withstand design loads, and comply with other indicated requirements. 

R. Do not cut or remove truss members. 

S. Temporary Planking:  Provide temporary planking and working platforms as necessary to 
effectively complete work. 

T. Field Assembly:  Set structural frames accurately to lines and elevations indicated.  Align and 
adjust various members forming part of complete frame or structure before permanently 
fastening. 

3.8 FIELD QUALITY CONTROL 

A. Testing:  Owner will engage a qualified independent testing and inspecting agency to perform 
field tests and inspections and prepare test reports per Specification Section 01410. 

B. Field and shop welds will be subject to testing and inspecting. 

C. Provide Access for testing agency to places where truss work is being fabricated or produced 
so that required inspections, observations and testing can be accomplished. 

D. Testing agency will report test results promptly and in writing to Contractor and Architect. 

E. Remove and replace work where test results indicate that it does not comply with specified 
requirements. 

F. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

G. Architect reserves the right, at any time before final acceptance, to reject material not complying 
with specified requirements regardless of when testing agency completed inspection, 
observation or testing. 

3.9 REPAIRS AND PROTECTION 

A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on fabricated and 
installed cold-formed metal framing with galvanized repair paint according to ASTM A 780 and 
manufacturer's written instructions. 

B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and 
Installer, that ensure that cold-formed metal framing is without damage or deterioration at time 
of Substantial Completion. 

END OF SECTION 05400 
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 MISCELLANEOUS METALS - SECTION 05500 
 
1.0 - GENERAL 
 

1.1 Scope 
Furnish and install all miscellaneous metals as indicated on drawings, including that shown 
only on Architectural Drawings, and/or as specified. 

 
1.2 Submittals 

Submit shop drawings for approvals. 
 

1.3 Applicable Standards 
Fabrication and erection, except as specified otherwise, shall be in accordance with 
American Institute of Steel Construction (AISC) Specifications for the Design, Fabrication 
and Erection of Structural Steel for Building. 

 
1.4 Qualification 

Manufacturer's names, models, or catalog numbers, referred to herein are intended to 
show the type, quality and intent of items required.  Products of other manufacturers equal 
or better in quality, similar in design are acceptable subject to the Architect's approval. 

 
1.5 Substitutions 

Substitutions of sections or modifications of details shall be submitted with the shop 
drawings for approval.  Approved substitutions, modifications, and necessary changes in 
related portions of the work shall be coordinated by the contractor and shall be 
accomplished as no additional cost. 

 
2.0 - PRODUCTS 
 

2.1 General Materials 
A. Metals shall be free from defects impairing strength, durability, or appearance and 

of the best commercial quality for the purposes specified.  All materials shall be 
new materials and shall have structural properties to sustain safely or withstand 
strains or stressed to which normally subjected.  All exposed fastenings shall be of 
same material, color and finish as the metal to which applied unless otherwise 
shown. 

 
B. Provide all accessories such as anchors, hangers, belts, toggle bolts, expansion 

bolts, rods, shelf angles, clip angles, shims, connections, stiffeners, 
reinforcements, screws, etc., required for proper complete fabrication, assembly 
and installation of all miscellaneous steel, metal work and masonry.  Bolts, screws, 
expansion bolts, toggle bolts, etc, shall be brass, bronze, stainless steel or 
aluminum when used with these metals. 

   
C. Steel lintels and miscellaneous structural shapes where called for shall be of 

shapes, lengths and weights, as shown and detailed on the drawings, spanning 
openings where so indicated, shall be complete with bolts, anchors, etc., for 
building in.  Lintels shall not have less than eight (8") inch bearing upon masonry. 

 
D. Galvanized steel shall be hot-dipped galvanized in accordance with the Standard 

Specifications of the American Hot-Dip Galvanizing Association.  Galvanizing shall 
be done after fabrication. 

 
E. All materials shall be well formed to shape and size with sharp lines.  Conceal 

fasteners where practical.  Thickness of metals and details of assembly and 
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supports shall give ample strength. 
 
F. Welding shall conform to American Welding Society's Standard Code for Arc and 

Gas Welding in Building Construction.  Welding shall be continuous along entire 
area of contact, except where tack welding is specifically shown or specified.  Tack 
welding will not be permitted on exposed surface.  Grind all exposed welds smooth. 

 
2.2 Painting and Protective Coating 

A. Thoroughly clean off all miscellaneous metal, using power tool cleaning to remove 
all dirt, grease, rust, and scale and foreign matter. 

 
B. Treat only concealed galvanized metal with galvanized metal primer as per 

manufacturer's directions before painting.  Exposed galvanized metal to be primed 
and finished under Painting Section. 

 
C. Unless otherwise specified, paint all metal items, including concealed galvanized 

metal, one shop coat of Red or Grey oxide zinc chromate TT-P-636-C.  Surfaces 
inaccessible after assembly shall be painted before assembly.  Work paint 
thoroughly into joints, etc.  Do not paint bronze, aluminum or stainless steel. 

 
D. Insulate faces of all metals in contact with different metals, wood, masonry, and/or 

concrete; give each contact surface one coat approved alkali-resistant bituminous 
paint.  Let both surfaces dry before installing metals. 

 
2.3 Miscellaneous Metal Items 

The following items are intended as a guide to such work in this project and do not 
necessarily limit the scope of this section. 

 
A. All structural shapes indicated and/or required. 
 
B. Miscellaneous Steel Lintels.  Provide miscellaneous steel lintels indicated on 

Architectural and/or Structural Drawings or as required.  All miscellaneous steel 
lintels are subject to structural engineer's review and approval. 

 
C. Steel Stairs as indicated for 125 lb./sq./ft. live load capacity steel pan construction.  

Tread, riser, and landing pans of 14 ga. U.S.S. Stringers 10" channel at 8.4 lbs./ft. 
minimum or as indicated or required.  Provide all channels, angles, closures, clips, 
anchors, as required.  Cement fill 2" treads and 3" landings under Concrete 
Section.  Prime under this Section. 

 
D. Spiral Steel Stairs shall be stock component unit equal to Stairways Inc., Spurwink 

Spiral Stairs, Duvinage, Couturier Iron Craft to support a uniform load of 100 lbs. 
per sq. foot, concentrated load of 300 lbs., railing to support a 200 lb. load.  Stair 
diameter 72", floor to floor 11'-4".  Model 72-S with steel pan 12 ga. wedge treads, 
4" round post.  Railing 1-1/2" o.d., baluster 1" steel tubing (2 per tread).  Stair 
treads and platform to be carpet covered. 

 
E. Interior and Exterior Round Member Stair And Ramp Handrail, Guardrails and 

Brackets as indicated and detailed.  Handrail to be 3 ft. min. Wood handrail under 
CARPENTRY - SECTION - 06210. 

 
F. Protective Bollards shall be steel pipe with prefabricated stock cap 6” diameter 7’ 

steel painted pipe bollards filled with concrete set 3’-6” deep in 15” diameter 
concrete footing. Bollards shall be placed 3’-6” from connection and spaced 
around the perimeter at 48” o.c. max. 
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G. Protective Bumper Guards shall be 4" x 4" steel tubing with stock cap, filled with 

concrete after setting.  Tubing shall be 3'-0" above concrete and set into concrete 
minimum of 2'-0".  Provide continuous horizontal steel channel C-10 x 15.3. 

 
H. Windstop Angle between new and existing construction shall be 4" x 4" x  1/4" 

continuous angle with vertical slots 16" o.c.; #10 gauge galvanized wire masonry 
loops 16" o.c.  Fill joint to within 1/2" of each face; sealant  each side. 

 
I. Metal Ladders - Provide steel ladders where indicated of 3/8" x 2-1/2" steel bar 

stringers spaced 20" o.c. with 3/4" square bar rungs set at 45 degrees and welded 
to stringer 12" o.c.  Anchor ladder to masonry with clip angles or bent plates 
designed to hold rungs 8" from wall.  Space anchors not more than 5'-0" o.c.  
Prime paint under this Section.  At each non-caged ladder over 14 ft. in height shall 
be provided with a climbing safety system equal to VI-GO Ladder Climbing Safety 
System as manufactured by Miller by Sperrian.  (See Elevator Pit and Roof Access 
Ladders.) 

 
J. Downspout Boots shall be equal to Jay R Smith MFG. Co. (Smith Industries) 

special downspout boots.  Cast Iron Body with 3" Bronze Access Plug and Strap 
with 5/16" Dia.  Cast Holes for flat head bolts, Typical.  5 x 4 Size. 

 
K. Gutter Sidewalk Box shall be equal to McKinley Light Duty Type GBC with checker 

plate cover to Type GCG with grating.  Cast iron asphalt coated, size and length as 
required to match downspout sizes shown.  Note - Boxes may be fabricated from 
steel tubing, galvanized after fabrication. 

 
L. Catch Basin Cover shall be equal to McKinley Light Duty Type KL 24 x 24  or Type 

KGL 24 x 24 as indicated.  Cast iron asphalt coated.  
 
M. Roof Scuttle shall be 2'-6" x 3'-0" Bilco Type S-20 roof scuttle with latch.  

Manufacturers: Bilco, Babcock-Davis, American Hatch Corp., or approved equal.  
Metal shall be 14 gauge galvanized steel, prime painted.  Counter-balances, 
insulation, hold open arm, roof flanges and counterflashing flanges shall be 
furnished complete and waterproof. 

 
N. Roof Hatches:  Fabricate roof hatches with insulated double-wall lids and insulated 

single-wall curb frame with integral deck mounting flange and lid frame 
counterflashing.  Fabricate with welded corner joints.  Provide continuous 
weathertight perimeter gasketing and equip with corrosion-resistant or hot-dip 
galvanized hardware. Manufacturer - Bilco Company . Type and Size:  Single-leaf 
lid, 30 by 36 inches. Curb and Lid Material:  Aluminum sheet, 0.090 inch thick. 
Finish: Mill.  Maintain a minimum curb height of 12 inches above finished roof 
surface.  Curb height must be adjusted to thickness of roof insulation with a 
minimum base flashing height recommended by roofing membrane manufacturer. 

 
O. Ceiling Attic Access Door: Fire Rated approved for use in walls and ceilings with 

universal self-latching bolt operated by “L” handle on both sides. Soil springs to 
control opening and closing 16-gauge steel, prime coat baked enamel finish. 
Provide Acudor FW-5050-UP or approved equal. 

 
P. Stair Nosings-Treads for concrete filled steel pan stairs and concrete stairs on 

grade slab shall be equal to American Safety Tread Co., Helena, Alabama, 
Abrasive Cast Metal Nosing # 820, full width of stairs with anchor devices as 
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recommended by the manufacturer. 
 
Q. Structural Support System For Folding Partitions and Doors - Frames to be 

fabricated with 2' x 2" x 1/4" steel angles and/or channels at 5.4 welded to detail 
and/or required.  Spacing 4'-0". 

 
R. Edge Angles at Can Wash - Furnish and install a 1" x 1" x 1/4"  aluminum angle at 

can wash exposed edges.  Equip angle with aluminum anchors for securing the 
angle to concrete.  Anchors may be welded or bolted with recessed head non-
ferrous bolts.  Anchors not over 24" o.c.  Paint surface in contact with concrete with 
zinc chromate. 

 
S. .Edge Angles at Loading Dock - Furnish and install a 3" x 3" x 1/4"galvanized steel 

angle at edge.  Equip angle with galvanized steel anchors for securing the angle to 
concrete.  Anchors to be welded with a recessed head.  Anchors not over 24" o.c.  

 
T. Dock Bumpers - Vertical bumpers equal to Durable Corporation laminated rubber 

dock bumper Model VB 624-11 with structural angles.  Provide anchor bolts as 
recommended by manufacturer. 

 
U. Ship’s Ladder shall be as indicated for 125 lbs./sq. ft. line load capacity steel 

construction.  Threads and risers of slip retardant perforated steel plate.  Stringers 
10" channel at 8.4 lbs./ft. and as indicated.  Provide all channels, angles, closures, 
clips and anchors as required.  Prime under this Section. 

 
V. Expansion Joint Systems (As Indicated and/or as required) 

1. Floor to floor expansion joint system shall be flush type as approved equal 
to Model GFT - RFX as manufactured by C/S System Corporation or 
Model TMB Series as manufactured by Nystrom.   
a. Floor to floor expansion joints shall be provided with a 2 hr. fire 

barrier component as approved equal to ARe-Flex@,  Between 
floor series as manufactured by C/S Systems Corporation. 

 
2. Wall to Wall expansion joint system (As Indicated and/or as required)  

a. Shall be surface mount type as approved equal to Wall-to-Wall 
Joint Systems. Basis-of-Design Product: Construction Specialties, 
Inc. Model SFW. Type: Vertical cover plate. Exposed Metal: 
Aluminum. Finish: Class II, clear anodic. 

b. Fire-Resistance Rating: Provide joint system and fire-barrier 
assembly with a rating not less than that of adjacent construction. 
Typical: Wall to wall expansion joints shall be provided with a 2 hr. 
fire barrier component as approved equal to “Re-Flex” by 
Construction Services or “Pyro-Flex” by MM Systems Corporation. 

c. Moisture Barrier – Manufacturer’s Standard 
 

W. Wire Mesh Panels – Shall be 3” x 3” x .192” galvanized welded wire mesh as 
manufactured by Miller Wire Works, California Wire Products or pre-approved 
equal. 

 
3.0 - EXECUTION  
  

3.1 Fabrication 
A. Verify measurements in field for work fabricated to fit job conditions. 
 
B. Fabricate form work true to detail with clean, straight, sharply defined profiles.  Iron 
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shall have smooth finished surfaces unless indicated otherwise.  Shearing and 
punching shall leave clean, true lines and surfaces. 

 
C. Fastenings shall be concealed where practical.  Thickness of metal and details of 

assembly and supports shall give ample strength and stiffness.  Joints exposed to 
the weather shall be formed to exclude water.  Provide holes and connections for 
the work of other trades. 

 
D. Joints shall be rigid at adjoining sections for a strong assembly.  Weld or rivet 

permanent connections.  Welds shall be continuous and finished flush and smooth 
on surfaces that will be exposed after installation.  Do not use screws or bolts 
where it can be avoided; where screws or bolts are used, the heads shall be 
countersunk, screwed up tight and threads nicked to prevent loosening.  
Unexposed welded joints may be continuous or spot welded as required.  Remove 
weld spatter from adjacent surfaces. 

 
3.2 Installation 

A. Erect work in thorough, first class manner with mechanics experienced in the 
erection of iron work.  

 
B. Work shall be strong, secure, and adequate for the purpose intended. 
 
C. Schedule delivery of items to be built into the masonry so as not to delay the 

progress of the work and to coordinate for proper installation. 
 
D. Place and properly secure to form work items such as anchors, sleeves, and 

inserts which are to be cast in concrete. 
 
 
END OF SECTION 
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 ROUGH CARPENTRY - SECTION 06100 
 
1.0 - GENERAL 
 

1.1 Scope 
The work under this section consists of all rough carpentry work. 

 
1.2 General 

A. Rough carpentry shall generally include all rough framing, furring, grounds, bucks, 
blocking and such other wood work as required. 

 
B. Carpentry shall also include all temporary bracing, shoring and centering as required 

for the support or protection of the work. 
 

1.3 Cooperation With Other Trades 
The work under this section includes the necessary cutting and patching required for the 
proper installation of work of other trades. Work which is to be built in by others shall be 
accurately positioned and properly built in to secure the work of this section. Temporary 
centering, bracing and shoring shall be provided as required for the support and protection 
of masonry work during construction. 

 
1.4 Delivery and Storage 

Lumber and other materials specified herein shall be delivered, handled and stored in order 
to prevent damage and absorption of excess moisture. Lumber shall be stored in such a 
manner as to insure proper ventilation and protection from the weather.    
 

2.0 - PRODUCTS 
 

2.1 Lumber 
A. All dimensional lumber used under this section shall be thoroughly dried No. 2 

Southern Yellow Pine or No. 2 Douglas Fir of sizes, shapes and lengths required.  
Moisture content shall not exceed 19% at time of installation. 

 
B. All wood shall be sound, flat, straight, well-seasoned, thoroughly dry and free from 

structural defects. Warped or twisted wood shall not be used.  
 

C. Lumber grades shall conform to the grading rules of the manufacturer's association 
under whose rules the lumber is produced. All lumber shall be grade-marked. 

 
2.2 Plywood 

A. Each panel of softwood plywood shall be identified with the DFPA grade trademark 
of the American Plywood Association and shall meet the requirements of Product 
Standard PS 1-66 for Softwood Plywood Construction and Industrial. All plywood 
which has any edge or surface permanently exposed to the weather shall be of the 
exterior type.   

 
B. Plywood sheathing and/or decking shall be DFPA Standard with exterior glue, 

thickness as shown on the drawings or required for the intended use. Square edge 
or tongue and groove as approved. 

 
C. Plywood for roof decking shall be 3/4" minimum CDX with C grade up. Provide “H” 

clips at mid-span of edge joints. 
 

2.3 Oriented Strand Board (OSB)  
A. Shall be used for floor, wall and roof sheathing in light commercial 

construction applications as indicated. Each panel is third-party certified 
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for quality and is rated for Exposure 1 bond durability for protected 
applications and limited exposure during normal construction delays. 
OSB shall be edge coated to limit absorption and pick-up of moisture. 
OSB shall be equal to Georgia -Pacific Blue-Ribbon OSB. 

 
2.4 Wood Treatment 

A. Lumber in contact with concrete or masonry, including roof blocking, cants and 
nailers and/or as indicated, shall be pressure preservative treated in accordance 
with American Wood Preservers Institute Standard No. LP-2. Creosote, oil or 
similar materials which bleed shall not be used. 

 
B. Lumber for blocking and furring, located within interior concealed spaces shall be 

non-combustible. Treatment shall be equal to "Flame-Proof" by Osmose Wood 
Preservative; "Non-Con" by Koppers or approved equal. Lumber shall be UL 
certification marked. 

 
C. Pressure Treated wood associated with roof and roof edge construction which will 

be in contact with steel or galvanized steel components shall be wrapped or 
covered with Ice & Water Shield to prevent direct contact between pressure treated 
wood and steel. 

 
2.5 Fastening Devices 
 Nails, screws, bolts, anchors, washers, clips, shields, power actuated devices and other 

rough hardware shall be of the sizes and types indicated on the drawings or as required to 
adequately anchor all members. Anchors for nailing strips and blocking shall have nuts and 
washers countersunk and bolts cut off flush with the top of the wood nailer. All fasteners in 
contact with pressured treated wood shall be galvanized. 

 
2.6 Temporary Closures 
 Provide batten doors with locks at all exterior openings. Appropriate protection against 

weather and life safety shall be maintained throughout the job. 
 
2.7 Blocking 
 Provide solid blocking at all grab bars, millwork cabinets and wall mounted units.  

Coordinate with Installer and/or Manufacturer. 
 
2.8 Building Wrap - Provide building wrap over exterior surface of all exterior walls as 

recommended by manufacturer. Building Wrap shall be approved equal to Tyvek. 
 
2.9 Air /Moisture Barrier - Provide building wrap over exterior surface of all exterior walls as 

recommended by manufacturer. Basis of Design: Spunbonded polyolefin, non-woven, non- 
perforated, weather barrier is based upon Dupont Tyvek Commercial Wrap and related 
assembly components. 

 
3.0 - EXECUTION 
 

3.1 Installation 
A. All work shall be installed plumb and true, and secured in place with proper 

fastenings so as to make rigid and firm. 
 

B. The work of this section shall be performed in the best practice relating to the trade 
so as to carry out the intent of the drawings and to properly accommodate the work 
of all trades. 

 
C. Cut ends or faces of all treated wood shall be brushed treated with preservative. 

 
D. Wood Studs shall not exceed 16" o.c. Provide stud framing for walls to receive 
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ceramic tile at 12" o.c. 
 

E. Plywood Roof Decking shall be installed with a 1/8" expansion gap between abutting 
sheets, all sides. 

 
F. All Roof Deck fasteners shall be 100% within roof framing. Nails missing or by-

passing structural rafter members shall be subject to correction. 
 
 
END OF SECTION 
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FINISH CARPENTRY - SECTION 06210 
 
1.0 - GENERAL 
 

1.1 Scope 
A. The work under this section consists of all finish carpentry, millwork and related 

items. 
 

B. Millwork shall be defined as follows: "All exterior and interior woodwork exposed to 
view in the finished building, except lumber yard or specialty items. All exposed 
wood, plywood, hard plastic and wood doors are included." 

 
C. All millwork shall be produced by the same source of supply to coordinate matching 

of materials. 
 

1.2 Submittals 
A. Shop drawings shall be furnished on all millwork to the architect for approval prior to 

fabrication. These drawings to show size, arrangement, type of material, connections 
and relationship to adjacent work. 

 
B. All shop drawings shall show species of woods and the manufacturer's name for all 

manufactured items. 
 

C. When required, contractor shall submit a sample unit as requested. 
 

D. Submit samples of decorative laminate colors, patterns, and textures for semi-
exposed materials for architect’s selection. Samples of other materials or hardware 
shall be available if requested. 

 
1.3 Applicable Standards 

A. The Quality Standards of the American Woodwork Institute (AWI) shall apply and, 
by reference, are made a part of this specification. 

 
B. Millwork materials and workmanship not shown, specified, or normally furnished to 

a higher degree of quality shall conform to custom grade requirements of the AWI 
Quality Standards. 

 
1.4 Delivery and Storage 

A. When all millwork items are ready for shipment to the job site, the architect shall be 
notified through the contractor so that either may inspect the work in the mill prior to 
shipment. 

 
B. All materials shall be inspected by the contractor's superintendent upon receipt at 

the job site. No faulty or damaged materials shall be received. It shall be the 
contractor's responsibility to produce finished items of work in first class condition. 

 
C. No interior millwork shall be delivered until the building has been dried out. Heat shall 

be required in cold or humid weather. 
 

D. No trim shall be delivered or placed until the areas of the building in which the trim 
is to be placed are thoroughly dry and ready for the installation. The building shall 
be enclosed and heated. Allow wood to acclimate for 7-10 days prior to installation. 
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2.0 - PRODUCTS 
 

2.1 General 
A. All materials shall be of the best of their respective kinds. All materials used in 

finished work shall be clear, free from cracks, checks, knots and other imperfections 
that may interfere with the proper completion of the work and any warped or 
otherwise imperfect work shall be removed and replaced. 

 
B. All plywood shall have a grade-trademark which shall identify each panel of plywood 

as to type, grade and conformance to CS45 or CS122 (current issues).  If use is 
exposed to weather or excessive moisture, plywood shall be of the exterior type.  
Exposed faces and faces to receive plastic laminates shall be "A" grade.  Panels 
used for concealed cabinet parts may be C-D grade. Thickness and application 
details shall be as shown on drawings or required for the intended use. 

 
2.2 Interior Woodwork 

A. Lumber used for painted interior woodwork, unless otherwise indicated, shall be 
   one of the following: 

1. Fir - Coast or Inland Douglas White 
 
2. Pine - Ponderosa, Southern 
 
3. Redwood 
 
4. Cypress 
 
5. Yellow Poplar 
 
6. Grade of lumber used shall be second grade for paint finish, except cypress 

may be third grade. 
 
B. Hardwood: All references to hardwood shall imply stain grade oak. 
 
C. All interior plywood to be painted shall be Natural Birch. 
 
D. All interior woodwork and plywood to be stained or finished natural shall be Premium 

Grade Select White Birch or as specified on drawings.  Veneer shall be rotary cut 
or as indicated on drawings or related specification sections.  Semi-exposed parts, 
as defined by AWI, of natural or stained casework shall be Natural Birch. 

 
E. Lumber shall be kiln dried with an average moisture content of 6% to 11%. 
 
F. Particle board shall be U. S. Plywood Corp. "Novoply" Weyerhaeuser Company 

"Timblend", or approved equal of thickness shown.  Factory sanded or sealed or 
filled, 2 sides. 

 
2.3 Plastic Laminate 

A. Plastic laminate shall be Nevamar, Wilson-Art, Formica, Laminart, Arborite, Pionite, 
1/16" thick. See Finish Legend and Schedule for color selections. 

 
B. Backing sheet shall be high pressure laminate, .020" minimum thickness.  Plastic 

laminate to be used on all interior open shelves. Melamine is not acceptable unless 
it matches the selected plastic laminate. 

 
C. The adhesive shall be that recommended by the manufacturer of the laminated 

plastic used. 
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D. Edging Materials: 

1. 1mm PVC banding, machine applied; match laminate as scheduled. 
2. 3mm PVC banding, machine applied and machine profiled to 1/8 inch radius; 

match laminate as scheduled 
    

2.4 Solids Surface Countertop 
A. Solid surface countertop to be DuPont “Corian”; Color: price group “E” or better; with 

a matte finish, or pre-approved equal. Provide as indicated on drawings. 
 

B. Fabrication - Countertops with sinks to be 19 mm thick; edge detail as indicated on 
Architectural drawings, complete with holes and cutouts for plumbing and bath 
accessories as indicated on drawings. Provide counter complete with back and side 
splashes of size shown on Architectural drawings. Fabrications to be performed by 
a certified Corian fabricator/installer. Components to be fabricated to greatest extent 
practical to sizes and shapes indicated. Form joints between components using 
manufacturer’s standard joint adhesive. Joints to be inconspicuous in appearance 
and without voids. Attach 2" wide reinforcing strip of Corian under each joint.  Rout 
and finish component edges to a smooth, uniform finish.  Rout all cutouts and then 
sand all edges smooth. 

 
C. Installation - Install components plumb and level. Adhere plumbing and bath 

accessories to countertops using manufacturer’s recommended adhesives and color 
matched silicone sealant. Adhere back and side splashes to countertop using color 
matched silicone sealant. 

 
2.5 Rough Hardware 

All exposed bolts or other anchors shall be chrome-plated brass. 
 

2.6 Finish Hardware 
Furnish and install all finish hardware for millwork items including, but not necessarily limited 
to, cabinet door and drawer pulls and latches, adjustable shelf standards and brackets, and 
hardware for doors less than 1-3/8" thick. Hardware finish shall match room door hardware 
finish. 

 
2.7 Thickness of Members 

All thicknesses shall be in accordance with the maximum possible dressed size from 
standard lumber. If widths or thicknesses are not available in hardwood, gluing may be used 
on widths over 5-1/4" or thicknesses over 1-1/6". 

 
2.8 Workmanship 

A. All exposed surfaces and edges shall be finished smooth and be free of saw cuts, 
marks or defacement. All joints shall be accurately and neatly made and fit. 

 
B. End grain shall be concealed. Exposed edges of plywood shall present a finish the 

same as the finished sides. 
 
C. Work shall be scribed and fit to other finished surfaces in a careful manner. Should 

other work be damaged or disturbed, it shall be made good at the expense of this 
contractor. 

 
D. Work shall be assembled at the mill insofar as is practicable and delivered ready for 

erection. When necessary to cut and fit on job, the material shall be made up with 
ample allowance for cutting. 

 
E. This contractor shall verify all measurements at the building and shall examine all 
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adjoining work on which his work is dependent. 
 
F. Millwork shall be executed in accordance with the approved shop drawings, the 

workmanship shall be of first quality and the construction of all parts shall be of the 
best current practice.  The work shall be assembled so as to hold together with close 
joints, fastenings shall be concealed, and all work shall be properly and firmly backed 
and blocked as required.  Provision shall be made for expansion and shrinkage. 

 
G. Exposed surfaces shall be machine-sanded to an even, smooth surface, nails set, 

ready for finishing or pre-finishing when noted. All woodwork shall be dry, clean, and 
smooth before any finishing materials are applied. All nail holes, cuts, cracks and 
other defects shall be treated so as to be unnoticeable. 

 
H. All wood surfaces to be set against masonry and/or concealed after erection shall 

be given a heavy coat of sealer. All woodwork to have paint finish shall be primed 
under the PAINTING SECTION. 

 
I. All transparent finished (i.e., stained) woodwork shall be shop finished by Millwork 

Contractor. 
 
J. All caulking to match laminate or stain color. 
 
K. All millwork/casework cabinets in contact with finish floor shall receive scheduled 

base. 
 

2.9 Carpentry and Millwork Items 
A. The following millwork items are intended to guide such work in this project and do 

not necessarily limit the scope of this section. 
 
B. Where not otherwise specified, shelving, cabinet work and millwork of all types shall 

conform with requirements of Premium Grade of "Quality Standards of the 
Architectural Woodwork Industry” (Architectural Woodwork Institute). 

 
C. Wood Base and Shoe Mould - Shall be as detailed on drawings. Base shoe mould 

lengths to be maximized wherever possible. Wood scraps and remnants used for 
base material is NOT acceptable.  Minimum 8' lengths. 

 
2.10 Materials and Construction 

 
A. MDF (Medium Density Fiberboard) 

Shall be equal to Premier7 MDF, Plus Grade. MDF is to be shop finished by Millwork 
Contractor with a transparent stain.  The actual surface of the MDF is to be visible 
through the stain color.  Stain colors are to match paint selections indicated on 
drawings.  Millwork Contractor to provide stain samples to Architect for approval 
prior to fabrication. 

 
B. Panels - End panels, shelves, bottoms and partitions of 3/4" Birch plywood, "Good" 

grade on all surfaces or plastic laminate covered particle board as approved.  All 
other surfaces may be A grade fir plywood.  All edges exposed to sight shall be self 
edged and sanded smooth and flush. 

 
C. Doors - Construction of 3/4" Birch plywood, "Good" grade or plastic laminate covered 

particle board as approved.  All edges shall be self edge. 
 
D. Drawers - Front identical to doors above.  Back minimum of 1/2" A-A Grade fir 

plywood.  Sides of solid hardwood of sound grade.  Bottoms of 1/4" plywood or 1/4" 



Job No. 25-46  06210 - 5 

brown welded fiber board.  Front and back connection shall be rigid type.  Bottoms 
shall be let into front, back and sides approximately 1/4 of an inch.  Drawer interiors 
to be Melamine. 

 
E. Backs - Backs shall be a minimum of 1/4" plywood or 1/4" brown welded fiber board.  

Open to view 1/4" Birch plywood.  All open-to-view backs are to receive plastic 
laminate. 

 
F. Adjustable Shelves - 3/4" thick for maximum spans of 30". 1-1/8" thick for maximum 

spans of 42". All open-to-view shelves are to receive plastic laminate. 
 

G. Cabinet Base – Cabinet Base and tall units shall have a site-built toe base 
constructed of 3/4-inch (minimum) lumber unless otherwise shown on the drawings. 
Base is 96mm (nominal 4 inch) high unless otherwise indicated on the drawings. 
Particle board is not acceptable. 

 
H. Finishes – Tops, edges, and backsplashes and any other areas noted shall be 

plastic laminate covered. 
 
I. Cabinet Hardware - Contractor shall furnish hardware equal to that as 

manufactured by Stanley, as hereinafter specified.  All hardware to be Brushed 
Chrome, unless indicated otherwise on drawings. 
 
Pull Handles - 
4" wire pull, brushed chrome finish. Two pulls on drawers over 30" wide. 

 
Drawer Guides -   
Regular, knee space and pencil: 100-pound load rated epoxy coated steel, bottom 
corner mounted with smooth and quiet nylon rollers. Positive stop both directions 
with self-closing feature.  Paper storage, 150-pound load rated epoxy coated steel 
slides. 

 
File: Full extension, 150-pound load rated epoxy coated steel, bottom corner 
mounted with smooth and quiet nylon rollers.  Positive stop both directions with 
self-closing feature. 

 
Door Hinges -  Five knuckle, epoxy powder coated, institutional grade, 2-3/4 inch 
overlay type with hospital tip.  0.095 inch thick. ANSI-BHMA standard A156.9, 
Grade 1. 
Doors 48 inches and over in height have 3 hinges per door. 

 
Magnetic door catch with maximum 5 pound pull provided, attached with screws 
and slotted for adjustment. 

 
1. Finish to be selected by Architect. 

 
 
3.0 - EXECUTION 
 

3.1 Shop Assembly 
When it is possible, all items of millwork which can be carried into the building through 
doorways or windows shall be shop assembled.  When it is impractical to shop assemble 
the entire item in one piece, it shall be shop assembled in sections and perfectly fitted in 
place on the job by thoroughly experienced and competent mechanics. Where job joining 
requires gluing, it shall be done by the same method used in the Shop. 
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3.2 Installation 
A. All finish carpentry and millwork of every sort shall be put up plumb or level, and 

straight and true. Trim put up with proper grounds and firmly secured. All work fitted 
and scribed to other work in a careful manner as not to injure the surface in any way.  
All nailing shall be blind wherever possible, but where not possible, the nailing driven 
and set so as to be not visible in the finish. 

 
B. All trim to be free from defects impairing durability or fitness for receiving finish. All 

trim properly sanded at mill and hand sanded at the job. 
 

C. Finished surfaces of interior millwork, detailed or scheduled to be painted, shall be 
left ready for treatment by the painter. The jointing and framing of all members of the 
finished millwork shall be executed in accordance with the best and latest recognized 
mill practice. 

 
D. This contractor shall cooperate with contractors for other trades with which his work 

comes in contact. 
 

3.3 Finish Hardware 
A. Install items of hardware furnished under FINISH HARDWARE SECTION. 

 
B. Hardware shall be accurately fitted and securely attached, without damage to metal 

or woodwork, and care shall be taken to not mar or injure any work. 
 

C. Hardware shall be protected as approved or removed for painting. 
 

D. Upon completion of the work, hardware shall be demonstrated to work freely, keys 
shall be fitted into their respective locks and upon acceptance of the work, all keys 
shall be tagged and delivered to the Owner. 

 
E. All open -to- view shelves are to receive heavy duty, double cleated adjustable 

standard hardware. 
 

END OF SECTION 
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 MEMBRANE WATERPROOFING - SECTION 07110 
 
1.0 - GENERAL 
 

1.1 Summary 
A. Section Includes: 

1. Provide a complete vapor-protective, composite sheet membrane 
waterproofing system. 

 
2. Work includes all applicable sealants, waterstops and waterproofing 

flashings needed to ensure a complete waterproof and vapor-protective 
membrane system for buried concrete and masonry components. 

 
B. Related Work: 

Documents affecting work of the Section include, but are not necessarily limited 
to, General Conditions, Supplementary Conditions and Sections in Division 1. 

 
1.2 Submittals 

A. Comply with Specification Section 01350. 
 

B. Product Data: 
1. Materials list of items proposed to be provided under this Section. 

 
2. Manufacturer's specifications and other date needed to provide 

compliance with the specified requirements. 
 

3. Shop drawings and/or catalog illustrations in sufficient detail to show 
installation and interface of the work of this Section with the work of 
adjacent trades. 

 
4. Manufacturer's current recommended installation procedures which, 

when reviewed by Architect, will become the basis for accepting or 
rejecting actual installation procedures used on the Work. 

 
5. Written documentation of applicator's qualifications, including reference 

projects of similar scope and complexity, with current phone contacts of 
Architects and Owners for verification. 

 
C. Mock-Up: 

1. Prior to installation, prepare a sample panel of the work of this Section at 
a location on the job site where approved by the Architect. 

 
2. Make the sample panel in dimensions approved by the Architect and with 

one panel for each of the various types of installation. 
 

3. Show all aspects of the work of this Section to the quality specified. 
 

4. Make necessary adjustments in the sample panel(s) and secure the 
Architect's approval. 

 
5. The sample panel(s), when approved by the Architect, will be used as a 

datum point for comparison with the remainder of the work of this Section 
for the purpose of acceptance or rejection. 

 
6. Upon approval of the Architect, the sample panel(s) may become actual 

part of the installation required for this Work. 
 

1.3 Quality Assurance 
A. Use adequate numbers of skilled workmen thoroughly trained and experienced in 

the necessary crafts and completely familiar with the specified requirements and 
methods needed for proper performance of the work of this Section. 
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B. Application qualifications: 
1. Applicator shall have at least three years’ experience in installing 

materials of types specified and shall have successfully completed at 
least three projects of similar scope and complexity. 

 
 

2. Applicator shall designate a single individual as project foreman who 
shall be on site at all times during installation. 

 
C. Convene a pre-installation job site conference three weeks prior to commencing 

work of this Section: 
1. Secure attendance by the Architect, Contractor, Applicator and 

authorized representatives of the vapor-protective waterproofing system 
manufacturer and interfacing trades. 

 
2. Examine drawings and specifications affecting work of this Section, verify 

all conditions, review installation procedures and coordinate scheduling 
with interfacing portions of the Work. 

 
1.4 Delivery, Storage and Handling 

A. Deliver materials to job site in manufacturer's unopened containers with all labels 
intact and legible at all times. 

 
B. Maintain the products in a dry condition during delivery, storage, handling, 

installation and concealment. 
 

1.5 Substrate Conditions 
A. Provide applicator with substrates that are free of standing water, dirt and debris, 

loose material, voids and protrusions or deformations which may inhibit 
application or performance of waterproofing. 

 
1. Where work of this Section will be installed on earth retaining system, fill 

gaps and voids in earth retaining system to conform with waterproofing 
manufacturer's requirements; remove nails in wood lagging. 

 
2. Where work of this Section will be installed on concrete and/or masonry, 

provide substrates that are free of voids deeper then 3/8" and free of 
surface protrusions more than 1/4" above the surface. 

 
3. Where work of this Section will be installed on concrete footings or mud 

slab, provide smooth finish to surfaces scheduled to receive the vapor-
protective waterproofing. 

 
4. Where work of this Section will include bentonite waterstop strips, 

provide smooth concrete surfaces as required for installation. 
 

5. Rigidly install penetrations of vapor-protective waterproofing for detailing 
procedures. 

 
B. Groundwater: 

1. Where work of this Section will encounter groundwater, provide 
waterproofing manufacturer with sufficient groundwater samples taken 
from Project at logged locations for manufacturer's laboratory analysis. 

 
2. Manufacturer shall provide written report confirming laboratory testing 

with regard to suitability of waterproofing system for installation in Project 
conditions. 

 
1.6 Warranty 

A. Deliver to the Architect signed copies of the following written warranties against 
defective materials and workmanship for a period of Five Years following date of 
completion.  Warrant that installed waterproofing system shall be free of defects 
including waterproofing failure resulting from substrate cracking up to 1/8 inch. 
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B. Warranties shall include: 

1. Manufacturer's standard five-year warranty covering materials. 
2. Applicator's standard five-year warranty covering workmanship. 

 
 
2.0 - PRODUCTS  
 

2.1 General 
A. General:         

1. Provide a complete envelope from finish grade to below of dual-
waterproofing, vapor-protective, composite sheet membrane system 
composed of high-density polyethylene having a sodium-bentonite face 
with a protective laminate layer of spun polypropylene designed for 
buried concrete or masonry construction having the following attributes. 

 
a. Acceptable products: 

1. Paramount Paraseal LG 
2. Paramount Paraseal GM 
 

2. Clay-Tite Waterproofing Membrane System by W.R. Meadows - Sealtite 
is also a pre-approved Waterproofing System. Use as recommended by 
Manufacturer. 

 
B. Membrane Properties: 

Equal to Paramount Paraseal LG for use on buried vertical and horizontal 
surfaces such as backfilled foundation and retaining walls and below slab or mud 
slab with bentonite-side down: 

 
1.  Puncture resistance 169 lbs. ASTM E 154 
 
2  Tensile strength 4,000 psi ASTM D412 
 
3.  Water vapor permanence 0.03 perms ASTM E96 
 
4.  Percent elongation 700 percent   ASTM D638, Type 4 Dumbbell 
 
5.  Resistance to hydrostatic head 150 feet ASTM D751 
 
6.  Warranted crack-bridging capability 1/8 inch 
 

  C. Membrane Waterproofing required at substrate surfaces at areas of stone  
   masonry provide Fluid-Applied, Elastomeric Coal-Tar Free Waterproofing such  
   as TREMproof 201/60R or pre-approved equal.   
 

2.2 Accessories 
A. For installation at horizontal-to-vertical junctures, provide Paramount 

Paragranular loose bentonite granules in weatherproof 50 lb. bags and capable 
of swelling to occupy a minimum volume of 17 ml when 2 grams are dispersed 
into deionized water. 

 
B. For detailing vertical junctures and penetrations, provide Paramount Paramastic 

non-hydrated expandable mastic of trowelable consistency containing not less 
than 55 percent high swelling Wyoming sodium-bentonite. 

 
C. Provide the following fasteners as needed: 

1. Case-hardened steel nail with fluted shank having a minimum 1" length 
and a minimum 1" diameter cap for use on green concrete and masonry 
substrates. 

 
2. Powder shot steel pin having a minimum 3/4" diameter washer for use on 
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concrete substrates. 
 

3. Steel staples approved by membrane manufacturer for use according to 
Project conditions. 

 
D. Provide the following seam tapes as needed: 

1. Paramount Permanent Seam Tape reinforced, rubberized-asphaltic 
waterproofing seam tape 4" wide by 60 mils thick for simple lap sealing 
of membrane. 

 
2. Paramount Para JT Tape non-reinforced, adhesive tape of partially 

cross-linked polymeric elastomers 2" wide by 1/8" thick for molding form-
fit seals around difficult contours and for integral seam seals within 
overlaps. 

 
E. Provide Paramount Paraterm Bar extruded aluminum bar with upper flange to 

receive sealant for terminations at grade line and on parapet walls. 
 
F. Provide Vulkem 116/227 Sealant one- or two-part, gun-grade polyurethane 

sealant for completing termination seals and other sealing recommended by 
manufacturer. 

 
G. Provide Vulkem 101/102 Elastomeric Flashing 100 percent solids polyurethane, 

liquid-applied, elastomeric waterproofng flashing. 
 

H. Provide Paramount Parastick 'N' Dry pressure sensitive, double-sided tape 
laminate of bentonite sandwiched between a netting and non-woven fabric for 
wrapping through-concrete imbeds and other detailing. 

 
I. Provide Paramount Superstop flexible, reinforced, bentonite-laminate waterstop 

strips 1/2 " by 1" by 20'-0" with pressure-sensitive adhesive backing for sealing 
static cold joints in concrete. 

 
J. Provide Paramount Paraprimer versatile adhesive bonding agent formulated for 

use with tapes and pressure-sensitive waterproofing accessories. 
 

K. Provide Paramount Paradrain composite drainage mats composed of rot 
resistant non-woven filter fabric on high-density polyethylene drainage core. 

 
L. Provide base sheet of minimum 6 mil polyethylene sheet for use as hydration 

barrier. 
 

M. Provide protection course as recommended by the waterproofing system 
manufacturer. 

 
2.3 Other Materials 

Provide other materials, not specifically described but required for a complete and proper 
installation, as selected by the Contractor and approved by the vapor-protective 
waterproofing system manufacturer as compatible, subject to review of the Architect. 

 
3.0 - EXECUTION 
 

3.1 Surface Conditions 
A. Coordinate as required with other trades to assure proper and adequate 

provision in the work of those trades for interface with the work of this Section 
and to prevent damage to installed waterproofing. 

 
B. Applicator shall examine the areas and conditions under which work of this 

Section will be performed. 
 

1. Verify conformance with manufacturer's requirements. 
2. Report unsatisfactory conditions in writing to the Architect. 
3. Do not proceed until unsatisfactory conditions are corrected. 
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3.2 Preparation 
A. General:  Surface preparation and detailing procedures shall be in accordance 

with this Specification and Drawings. Comply with waterproofing system 
manufacturer's instructions except where more stringent requirements are 
indicated or specified. 

 
B. Lay out project to determine and anticipate conditions prior to start of work. 

 
C. Note termination and penetration conditions to determine methods for creating a 

waterproof and vapor-protective envelope.  Verify that where below-grade 
waterproofing extends to grade, other waterproofing provides for substrate 
continuing above grade. 

 
3.3 Installation 

A. General:  Install waterproofing system in accordance with manufacturer's 
instructions, recommendations and specific project instructions as applies to the 
Work. 

 
1. Coves:  Form 2" coves with granular bentonite at horizontal-to-vertical 

junctures such as footings and horizontal shelves; form 2" coves with 
sealant, elastomeric flashing or non-reinforced tape at vertical inside 
corners, under ledges and at penetrations. 

 
2. Place membrane in manner that assures minimum handling; fit closely to 

and seal around inlets, outlets and other penetrations; press membrane 
tight to corner surfaces and securely fasten. 

 
3. Priming:  Prime concrete, masonry and metal surfaces with substrate 

primer immediately prior to application of tapes and pressure-sensitive 
waterproofing accessories.  Prime membrane surfaces immediately prior 
to application of tapes as required for a tight seal. 

 
4. Taping:  Tape seams closely following membrane placement and 

immediately roll-press using 2" wide hand-held seam roller to affect a 
tight seal. 

 
5. Gradeline terminations:  Terminate membrane system with termination 

bar finished off with bead of sealant or terminate to elastomeric flashing 
using reinforced seam tape. 

 
6. Construction joints:  Protect static construction joints in concrete with 

flexible, reinforced, bentonite-laminate waterstop strips; install to suitable 
hardened concrete surface prior to subsequent concrete placement. 

 
7. All shingles shall be hand nailed. Installation with a Nail gun shall not be 

permitted.  
 
8. Coordinate with gymnasium equipment for floor sleeves and electrical 

control boxes and provide waterproofing membrane system to 
encompass thickened slab areas for such equipment as required. 

 
B. Below Slab Installation: Bentonite-side down use Paraseal LG Membrane: 

1. Install polyethylene base sheets with edges lapped 5" over stable, 
smoothed and compacted subgrade or mud slab; trim base sheet away 
from penetrations and terminations. 

 
2. Install membrane bentonite-side down with edges lapped 3" minimum 

over polyethylene base sheets; position membrane sheets to stagger 
end laps 12”; tape seams with reinforced seam tape and roll-press to 
affect a vapor tight seal. 
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3. Install vapor-protective waterproofing to wrap footings and grade beams 
where shown on Drawings. 

 
4. Turn membrane up 6" minimum along bottom edges of slabs, wrapped 

footings and wrapped grade beams.  Install double layer of membrane 
along bottom edges of slabs, wrapped footings and wrapped grade 
beams extending 6" minimum from edges in each direction.  Avoid 
overlaps coinciding between layers.  Provide for tie-in of subsequent 
membrane installation. 

 
5. Install membrane across top surfaces of unwrapped footings or mud slab 

and turn up 4" minimum onto vertical faces of concrete walls and 
columns.  Terminate leading edges with continuous seam tape and 
continuous waterstop strip in accordance with manufacturer's 
recommendations to affect a vapor tight seal. 

 
6. Install vapor-protective waterproofing to overlap 4" minimum onto top 

surfaces of unwrapped grade beams and carry to extend indicated on 
Drawings.  Terminate leading edges with continuous seam tape and 
continuous waterstop strip in accordance with manufacturer's 
recommendations to affect a vapor tight seal. 

 
7. Waterproof penetrations in accordance with manufacturer's 

recommendations. 
 

8. Verify membrane is protected from damage caused by rebar and support 
chairs. 

 
9. Inspect and repair damaged material immediately; before concrete 

placement, manufacturer's representative must inspect the system and 
issue to the Architect a report of acceptable installation. 

 
C. Backfilled Wall Installation:  Paraseal LG Membrane: 

1. Install membrane sheets in vertical or horizontal lifts with HDPE-side 
facing applicator to prepared surfaces conforming to manufacturer's 
requirements. 

 
a. Vertical orientation:  Securely fasten membrane 12" on center 

along top edge with sheet extending onto footing surfaces and 
overlapping below-slab membrane 6”; install subsequent 
membrane sheets to overlap previous sheets 1-1/2" minimum; 
securely fasten membrane 24" on center through both sheets at 
overlaps; securely fasten 18" on center to tops of footing 
surfaces and horizontal shelves; tape seams with reinforced 
seam tape and roll-press to affect a vapor tight seal. 

 
b. Horizontal orientation:  Start membrane at lowest portion of wall; 

securely fasten membrane 24" on center along top edge with 
sheet extending onto footing surfaces and overlapping under 
slab membrane 6”; install subsequent membrane sheets to 
overlap previous sheets minimum 1-1/2" in shingle fashion with 
staggered end laps; securely fasten membrane 24" on center 
through both sheets at overlaps;  securely fasten 18" on center 
to tops of footing surfaces and horizontal shelves;  tape seams 
with reinforced seam tape and roll-press to effect a vapor tight 
seal. 

 
2. Waterproof penetrations in accordance with manufacturer's 

recommendations. 
 

D. Blindside Wall Installation:  Paraseal GM-LG Membrane: 
1. Ensure that vertical surfaces to receive waterproofing system conform to 

manufacturer's requirements as applicable to the earth retaining system 
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employed prior to commencing installation. 
 

2. Install waterproofing membrane starter-strip with bentonite-side facing 
applicator to vertical surfaces of earth retaining system prior to 
placement of concrete footings or foundation mat slab. 

 
3. Prepare all vertical inside corners that occur along the earth retaining 

system by fastening a minimum 12" wide strip of membrane with 
bentonite-side facing applicator pressed tight into corner; securely fasten 
along both edges 24" on center. 

 
4. Remove bentonite from face of membrane inside overlaps, extending 2" 

in from lap leading edges, by removing factory installed edge tape or by 
scraping; install membrane sheets vertically with bentonite-side facing 
installer and mechanically fasten along lap edges cleaned of bentonite at 
24" on center; restrict fasteners to lap edges cleaned of bentonite. 

 
5. Wipe clean HDPE surfaces inside overlaps just prior to contacting with 

tape using lint free white cloths soaked in solvent; install non-reinforced 
integral seam tape to HDPE surfaces cleaned of bentonite along lap 
edges strictly aligning the adhesive mass on membrane leading edge, 
not behind it, covering completely all mechanical fasteners; roll-press 
seam tape into place prior to removal of the release-paper backing. 

 
6. Install subsequent membrane sheets to overlap previous sheets 4”; 

remove release-paper backing from seam tape within overlaps and roll-
press membrane sheets together to affect a vapor tight seal. 

 
7. Verify which penetrations must be accessed after concrete placement for 

completion of waterproofing detail treatment and ensure that sufficient 
access to membrane is provided within a formed boxout;  verify which 
penetrations will not be accessed after concrete placement for 
completion of waterproofing detail treatment and effect final detailing 
procedures prior to erection of concrete formwork or shotcreting/guniting;  
seal all penetrations in accordance with manufacturer's current 
procedures as required to seal against both water and vapor. 

 
8. Protect vapor-protective waterproofing system from excessive rain. 

 
9. Inspect and repair damages to vapor-protective waterproofing system 

immediately prior to erection of concrete formwork or 
shotcreting/guniting; ensure that concrete directly contacts membrane. 

 
10. Complete waterproofing details and terminations at gradeline 

coordinating with other trades. 
 

E. Drainage Mat Installation: 
Install drainage mat units where finish floor is below grade according to 
manufacturer's installation instructions as shown in installation manuals.  Extend 
drainage to brake grade with positive fall. 

 
 
 
 
 
 
 
END OF SECTION 
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SOLVENT TYPE DAMPPROOFING COATING - SECTION 07180 

 
1.0 - GENERAL 
 
 1.1 Section Includes 
 
  A. Surface preparation. 
  
  B. Application of a solvent type liquid applied dampproofing membrane. 
 
Note:   This product shall not be installed until adjacent roof construction has been dried-in.  CMU 
 walls must be dry on both sides before application. 
 
 1.2 Related Sections 
  
  A. Section 03300 - Cast-in-Place Concrete. 

  
 1.3 References 
 

 A. Spray or Brush-on dampproofing coating 
 1. ASTM D4479-00 - Standard Specification for Asphalt Roof Coatings - 

 Asbestos-Free. 
 

 B. Trowel applied dampproofing coating 
 1. ASTM D4586-00 - Standard Specification for Asphalt Roof Cement, 

 Asbestos-Free. 
 

 1.4 Submittals 
 

 A. Comply with Section 01350 - Submittal Procedures.  
 
 B. Submit manufacturer's product data and application instructions.  

 
 1.5 Delivery, Storage, and Handling 
 

 A. Deliver materials to site in manufacturer's original, unopened containers and  
  packaging, with  labels clearly identifying product name and manufacturer.  

  
  B. Store materials in a clean dry area in accordance with manufacturer's instructions. 
  
  C. Store at temperatures of 40oF (5oC) and above to facilitate handling. 

 
  D.  Do not store at temperatures above 90oF (32oC) for extended periods. 
 
  E. Keep away from sparks and flames. 
 
  F. Protect materials during handling and application to prevent damage or   

  contamination. 
 

 1.6 Environmental Requirements 
 
  A. Product not intended for uses subject to abuse or permanent exposure to the  
   elements.  
 
  B.  Do not apply membrane when air or surface temperatures are below 35oF (2oC). 
 

 C. Do not apply to frozen concrete. 
 

 D. Do not apply when rain is imminent. 
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2.0 - PRODUCTS 
 
 2.1 Manufacturer 
 
  A. W.R. Meadows, Inc or pre- approved manufacturer with similar solvent based  
   products. 
 
 2.2 Materials   

 A. Spray applied solvent dampproofing should be an asbestos-free, non-fibered asphalt 
 compound that meets the U.S. EPA Architectural Coatings Rule requirements for 
 VOC content.   

  1. Spray-Mastic by W.R. Meadows. 
 
 B. Brush applied solvent dampproofing should be an asbestos-free, fibered, asphalt 

 compound that meets the U.S. EPA Architectural Coatings Rule requirements for 
 VOC content. For use to protect exterior below-grade masonry walls. 

  1. Semi-Mastic by W.R. Meadows. 
 
 C. Trowel applied solvent dampproofing should be a heavy bodied, asbestos-free 

 fibered, asphalt compound that meets the U.S. EPA Architectural Coatings Rule 
 requirements for VOC content. For exterior below grade masonry wall surface 
 application. 

  1. Trowel-Mastic by W.R. Meadows. 
  
 2.3 Accessories 
 
  A. Waterproofing Protection Course: Protection Course. 
 
  B. Rolled Matrix Drainage System: Mel-Drain™ Rolled Matrix Drainage System. 
  

 
3.0 - EXECUTION 
 
 3.1 Examination 
 
  A. Examine surfaces to receive membrane. Notify Architect if surfaces are not  
   acceptable. Do  not begin surface preparation or application until unacceptable  
   conditions have been corrected. 
 
 3.2 Surface Preparation 
 
  A. Protect adjacent surfaces not designated to receive dampproofing. 
 
  B.  Clean and prepare surfaces to receive dampproofing in accordance with   
   manufacturer's instructions. 
 
  C.  Do not apply dampproofing to surfaces unacceptable to manufacturer. 
 
  D.  Concrete surfaces must be clean, smooth and free of standing water. 
 
  E.  Patch all holes and voids and smooth out any surface misalignments. 

 3.3 Application 

  A. Apply dampproofing in accordance with manufacturer's instructions. 
 
  B. Ensure accessory materials are compatible with membrane and approved by  
   membrane manufacturer. 
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 3.4 Protection 
 

  A. Protect membrane on vertical and horizontal applications with immediate application 
  of  protection course, if no drainage system is used, or rolled matrix drainage  
  system.  

 
  B. Backfill within 24-48 hours using care to avoid damaging the dampproofing. 
 
 
END OF SECTION 
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BUILDING INSULATION - SECTION 07210 
 
1.0 - GENERAL 
 

1.1 Scope 
The work under this section consists of all building insulation except rigid roof insulation. 

 
1.2 Submittals 

Submit samples of all materials hereinafter specified for approval. 
 

1.3 Protection 
All thermal insulation shall be maintained dry throughout construction.  Wet insulation shall 
be rejected. 

 
2.0 - PRODUCTS 
 

2.1 Material 
A. Primary:  FSK Thermal insulation shall be batt, or blanket type having a  vapor 

barrier on one face which shall be extended to form a 1" flange to comply with 
requirements of International Building Code.  ASTM - C665 Type III, Class A and 
ASTM E - 84. The insulating material shall be fire and decay-proof, moisture-
resistant mineral or glass wool specifically designed for use in insulating batts.  
Vapor barrier side laps shall be  lapped and taped over support members.  Vapor 
barrier materials shall be FSK foil-type and also comply with requirements for a 
ceiling return air plenum regardless. 

 
 B. Supplemental:  Unfaced Thermal insulation shall be allowed provided it is 

 coupled with a layer of FSK faced insulation to achieve the total required r-
 value and shall be batt, or blanket type to comply with requirements of 
 International Building Code.  ASTM - C665 Type III, Class A and ASTM  
 E-84. The insulating material shall be fire and decay-proof, moisture-resistant 

mineral or glass wool specifically designed for use in insulating batts.   
  

Thermal Resistance Values (R) as follows: 
 

R-30  9" - 10" 
R-22  7" 
R-19  6" - 6-1/2" 
R-11  3-1/2" - 4" 

 
C. Unfaced Thermal insulation shall be batt, or blanket type to comply with 

requirements of International Building Code.  ASTM - C665 Type III, Class A and 
ASTM E - 84. The insulating material shall be fire and decay-proof, moisture-
resistant mineral or glass wool specifically designed for use in insulating batts.   

 
Thermal Resistance Values (R) as follows: 

 
R-30  9" - 10" 
R-22  7" 
R-19  6" - 6-1/2" 
R-11  3-1/2" - 4" 
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D. Masonry Foam Fill Insulation shall be approved equal to: 
1. Core Foam Masonry Foam Insulation by cfiFOAM.  
2. Other Pre-approved manufacturers: 

a. Applegate C Foam Insulation by Applegate R Foam, Inc. 
b. Core-Fill 500 by Tailored Chemical Products, Inc. 

3. Minimum Product Performance Standards 
a. Fire-Resistance Ratings: Foam shall neither add to nor detract 

from fire-resistance ratings of insulated fire-resistance rated CMU 
walls per prevailing building codes. 

b. Surface Burning Characteristics: Class A per ASTM E84; Flame 
Spread Index ≤ 25; Smoke Developed Index ≤ 450. 

c. Thermal Resistance: R-4.6/inch @ 75ºF per either ASTM 
C518 or ASTM C177 

d. Potential Heat: ≤ 100 Btu/lb. when tested per NFPA 259 (ASTM 
D5865). 

4. Installation Guidelines 
a. Fill all open cells and voids in hollow concrete masonry walls 

where shown on the drawings.  
b .  The foam insulation shall be pressure injected through a series of 

5/8" to 7/8" diameter holes drilled to access each column of block 
cells e.g. 8” o/c beginning approximately four (4) feet above the 
finished floor.  

c. Repeat this procedure at 10’ to 16’ intervals above the first 
horizontal row of holes (or as needed) until the empty core cells 
are completely filled. 

d. In walls where horizontal bond beams occur, repeat the 
procedure above the bond beams to assure insulating the entire 
wall.  

e. If “Hi-Flow” nozzles by cfiFOAM, Inc. are used, foam may be 
injected at up to twenty (20) foot vertical intervals.  

f. Patch holes with mortar and score to resemble adjacent surfaces. 
Insulation shall not be injected into wet walls. 

5. Quality Assurance 
a. Manufacturing Standards; Provide insulation from a single 

approved source. Product components shall be of the same brand 
from the same approved source arriving at the site either pre-
mixed according to the manufacturer’s printed instructions or in 
unopened factory sealed containers. 

b. Installer Qualifications for Foamed-In-Place Masonry Insulation:  
 1.) Engage an authorized contract installer who has been 

 trained, authorized and equipped by the product 
 manufacturer.                                                                                                            

c. At the Architect’s request, the Installer shall provide infrared 
scanned images of the work prepared by a “Block Wall Scan IR” or 
equivalent trained IR technician to confirm that empty core cells 
are filled with foam insulation. 
1.) Insulation voids shall be foamed at no added cost to the 
 Owner. 

 
E. Rigid thermal insulation shall be 1" thick by 16" wide for cavity walls and 24" wide if 

indicated for slabs.  The insulating material shall have a minimum compressive 
strength of 25 psi and maximum water vapor transmission rate of 1.1 perm-inch 
and shall conform to ASTM C578, Type III-IV, R-value/inch @ 75 degrees F 5.0. 
Adhesive, in cavities, shall be equal to Styrofoam brand mastic #7 or #11 as 
distributed by Dow. All joints shall be taped. 

 
F. Rigid thermal insulated sheathing shall be 3/4" thick x 48" wide foil faced vapor 

barrier material with minimum compressive strength of 25 psi and maximum water 
vapor transmission rate of .03 perm-inch. 
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G. Sound Attenuation Batt Insulation shall be 3-1/2" thick fiberglass insulation with a 

Noise Reduction coefficient of 1.05.  Equal to Owens Corning. 
 
H. Air/Vapor Barrier - Basis of Design: Spunbonded polyolefin, non-woven, non-

perforated barrier equal to Dupont Tyvek Commercial Wrap, Class A and related 
assembly components. All seams, edges and penetrations shall be taped and 
sealed per manufacturer's recommendations. 

 1. Shall be allowed as a substitution and similar to FSK facing material. As 
 such this material would be used in conjunction with unfaced insulation and 
 shall be provided continuous and attached to applicable framing members. 
 All seams, edges and penetrations shall be taped and sealed per 
 manufacturer's recommendations. 

 
3.0 - EXECUTION 
 

3.1 Installation 
A. Thermal Insulating material shall be laid tight and installed so as to avoid gaps and 

settlement.  All voids, offsets, and bends shall be completely filled.  R values shall 
be provided as indicated in single layer or multiple layers totaling the “R” value 
indicated. If multiple layers are used to meet total “R” value indicated, layers must 
be provided perpendicular to one another.  The layer closest to the conditioned 
space must be provided with FSK facing on the interior face where visible for an 
Inspection. 

 
Insulation shall be laid tight and continuous over all areas where indicated. 

 
B. Masonry foam fill insulation shall be provided at all exterior wall assemblies and 

where indicated to thoroughly fill CMU cells and voids continuous from bottom to 
top of exterior and applicable masonry walls.  Install in accordance with 
manufacturer’s printed recommendations and procedures. 

 
C. Rigid thermal insulation 

1. Walls - Adhere insulation to walls in a horizontal position, closely butted 
and with vertical joints staggered.  Provide joint mastic and joint tape to 
the foam and apply in accordance with manufacturer's recommendations. 

 
2. Floor Slab - Lay insulation on vapor barrier butted end to end at full 

perimeter of exterior walls. 
 

Backfill against insulation with fill and gravel. 
 

3. During storage and insulation, observe good fire safety practices, including 
job site housekeeping. 

 
4. If adhesive is required, use mastic for bonding foam board to non-

absorbent surfaces such as dense concrete, metal, brick, glass, and paint. 
 

D. Rigid thermal insulated sheathing shall be placed on stud system and secured in 
accordance with manufacturer's recommendations and specifications.  
(NOTE:  Use 4 x 8 x 3/4" plywood sheathing at all corners and wall openings.) 

 
E. Sound Attenuation Batt Insulation shall be placed on ceiling or stud system and 

secured and sealed in accordance with manufacturer’s recommendations and 
specifications.  Place around or over mechanical equipment rooms, toilet rooms, 
window in-fill spaces, and other areas as indicated. 

 
F. Mesh, shall be provided for supporting overhead horizontal  insulation and 
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attached to applicable framing members as required, not to exceed 16" o.c. Mesh 
material shall be provided to maximize width as project conditions permit.  Mesh 
fabric shall be steel wire type with nominal 2" grid. Continuous metal straps at 16" 
o.c. shall be an acceptable substitute. 

 
G. Air/Vapor Barrier - Shall be allowed as a substitution and similar to FSK facing 

material. As such this material would be used in conjunction with unfaced insulation 
and shall be provided continuous and attached to applicable framing members. All 
seams, edges and penetrations shall be taped and sealed per manufacturer's 
recommendations. Basis of Design: Spunbonded polyolefin, non-woven, non-
perforated barrier equal to Dupont Tyvek Commercial Wrap, Class A and related 
assembly components. 

END OF SECTION 
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FOAMED-IN-PLACE MASONRY INSULATION - SECTION 07214 
 

1.0 – GENERAL 

1.1 Description Of Work 
 

A. Foamed-In-Place masonry insulation for thermal, sound attenuation performance.  
 

1.2 Quality Assurance 
 

A. Manufacturing Standards; Provide insulation from a single approved source. 
Product components shall be of the same brand from the same approved source 
arriving at the site either pre-mixed according to the manufacturer’s printed 
instructions or in unopened factory sealed containers. 

B. Installer Qualifications for Foamed-In-Place Masonry Insulation:  
 1. Engage an authorized contract installer who has been trained, 

 authorized and equipped by the product manufacturer.                                                                                                            
C. At the Architect’s request, the Installer shall provide infrared scanned images of 

the work prepared by a “Block Wall Scan IR” or equivalent trained IR technician to 
confirm that empty core cells are filled with foam insulation. 
1.  Insulation voids shall be foamed at no added cost to the Owner. 

 
2.0 – PRODUCTS 

 
2.1 Acceptable  Manufacturers 

 
A. Basis of Design: Core Foam Masonry Foam Insulation by cfiFOAM, Inc.  
B. Other Pre-approved manufacturers: 
 1. Applegate C Foam Insulation by Applegate R Foam, Inc. 
 2. Core-Fill 500 by Tailored Chemical Products, Inc. 
C. Other manufacturers must submit for pre-approval conforming to 

Section 01360. Approved manufacturers will be notified in writing via 
Addendum. 
 

         2.2 Minimum Product Performance Standards 
A. Fire-Resistance Ratings: Foam shall neither add to nor detract from fire-

resistance ratings of insulated fire-resistance rated CMU walls per prevailing 
building codes. 

B. Surface Burning Characteristics: Class A per ASTM E84; Flame Spread Index ≤ 
25; Smoke Developed Index ≤ 450. 

C Thermal Resistance: R-4.6/inch @ 75ºF per either ASTM C518 or ASTM 
C177 

D. Potential Heat: ≤ 100 Btu/lb. when tested per NFPA 259 (ASTM D5865). 
 

3.0 – EXECUTION 
 

3.1  Installation Guidelines 
 

Fill all open cells and voids in hollow concrete masonry walls where shown on the 
drawings. The foam insulation shall be pressure injected through a series of 5/8” to 7/8” 
diameter holes drilled to access each column of block cells e.g. 8” o/c beginning 
approximately four (4) feet above the finished floor. Repeat this procedure at 10’ to 16’ 
intervals above the first horizontal row of holes (or as needed) until the empty core cells 
are completely filled. In walls where horizontal bond beams occur, repeat the procedure 
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above the bond beams to assure insulating the entire wall. If “Hi-Flow” nozzles by 
cfiFOAM, Inc. are used, foam may be injected at up to twenty (20) foot vertical intervals. 
Patch holes with mortar and score to resemble adjacent surfaces. Insulation shall not be 
injected into wet walls. 

 
END OF SECTION 07214 

  0
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METAL WALL PANELS - SECTION 07410 
         

 
1.0 - GENERAL 
 
 1.1 Summary 
 

  A. Section includes:  Factory-formed metal panels, including flashing and 
 accessories.     
 Metal panel includes: Wall Panels     

 
  B. Related Sections:  Section(s) related to this section include: 

 1.   Flashing and Trim:  Division 7 Flashing and Sheet Metal Section. 
 2. Sealants:  Division 7 Joint Sealers Sections.   

 
1.2 References 

 
        A.    American Society for Testing and Materials (ASTM): 

 
      B.    Underwriters Laboratories (UL Classified Tests): 

 
  C. Sheet Metal and Air Conditioning Contractors National Association   

  (SMACNA): 
 1.   SMACNA Architectural Sheet Metal Manual 

 
1.3 System Description 

 
A.   Performance Requirements:  Provide sheet metal wall panels that have  been 

manufactured, fabricated and installed to withstand structural and thermal 
movement, wind loading and weather exposure to maintain manufacturer’s 
performance criteria without defects, damage, failure of  infiltration of water. 

  1. Wind-Uplift:  Wall panel assembly shall comply with UL    
  Classification 580 for UL Classified 90 rated assemblies 

 2. Static Air Infiltration:  Completed wall system shall have a   
  maximum of .06 cfm/sf with 6.24  kPa air pressure differential as   
  per ASTM E283/1680. 

 3. Water Infiltration:  No evidence of water penetration at an inward  
  static air pressure differential of not less than 6.24 psf (43 kPa)   
  and not more than 12.0 psf (83 kPa) as per ASTM E331/1646. 

 
1.4 Submittals 

 
A.   General: Submit listed submittals in accordance with Conditions of the Contract 

and Division 1 Submittal Procedures Section. 
        1. Product Data:  Submit product data, including manufacturer’s 

 specification data product sheet, for specified products.   
 

 B.   Shop Drawings: 
 1. Submit complete shop drawings and erection details, approved by the  

metal panel manufacturer, to the architect for review. Do not proceed with 
manufacturer of wall panel materials prior to review of shop drawings and 
field verification of all dimensions. Do not use drawings prepared by the 
architect for shop or erection drawings. 

2. Shop drawings show elevations, methods of erection, and flashing details. 
 

 C.   Performance Tests: 
 1. Submit certified test results by a recognized testing laboratory in 

 accordance with specified test methods for each panel system. 



Job No. 25-46  07410 - 2 

 
  D. Samples:  Submit selection and verification samples for finishes,  colors and 
   textures.  

 
  E. Quality Assurance Submittals:  Submit the following: 

  1. Certificates:  Product certificates signed by manufacturer   
  certifying materials comply with specified performance    
  characteristics and physical requirements. 

 
  2. Manufacturer’s Instructions:  Manufacturer’s installation    

  instructions. 
 

  F. Closeout Submittals:  Submit the following: 
  1.     Operation and Maintenance Date:  Operation and maintenance   

  date for installed products in accordance with Division 1    
  Closeout Submittals, Maintenance Data and Operation Data   
  Section.  Include methods for maintaining installed products and   
  precautions against cleaning materials and methods detrimental   
  to finishes and performance. 

  2. Project Warranty:  Warranty documents specified herein. 
 3. Manufactures warranty: Submit, for owners acceptance,    
  manufacturer’s  20-year non-prorated warranty covering a PAC-  
  CLAD finish, including color, fade, chalking and film integrity.    
  Manufacturer’s warranty is in addition to and not limited of, other   
  rights the owner may have under the contract documents. 

 
   Warranty Period: 20 years commencing on Date of Substantial   

  Completion. 
 
  4. Record Documents:  Project record documents for installed   

  materials in accordance with Division 1 Closeout Submittals,   
  Project Record  Documents Section.   

 
 1.5 Quality Assurance 
 

  A.     Installer Qualifications:  Installer experienced in performing work of this   
  section who has specialized in the installation of work similar to that   
  required for this project. 

 
  B.   Sheet Metal Industry Standard:  Comply with Sheet Metal and Air   

  Conditioning Contractors National Association (SMACNA) Architectural   
  Sheet Metal Manual. 

 
  C.    Pre-Installation Meetings:  Conduct pre-installation meeting to verify   

  project requirements, substrate conditions, Manufacturer’s installation   
  instructions and manufacturer’s warranty requirements.  Comply with   
  Division 1 Coordination, Project Meetings Section. 

 
 1.6 Delivery, Storage and Handling 
 
  A.    General:  Comply with Division 1 Product Requirements Sections. 

  1. Ordering:  Comply with manufacturer’s ordering instructions and   
  lead-time requirements to avoid construction delays. 

 
 B.     Delivery:  Deliver materials in manufacturer’s original, unopened,   
  undamaged containers with identification labels intact.  Identify fabricated  
  components with UL 90 Classified label where appropriate. 
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 C.     Storage and Protection:  Store materials protected from exposure to   
  harmful conditions.  Store material in dry, above ground location. 

  1. Stack prefinished material to prevent twisting, bending, abrasion,  
  scratching and denting.  Elevate one end of each skid to allow   
  for moisture to run off. 

  2. Prevent contact with material that may cause corrosion,    
  discoloration or staining. 

  3. Do not expose to direct sunlight or extreme heat trim material   
  with factory applied strippable film. 

 
 1.7 Project Conditions 
 

 A.    Field Measurements:  Verify actual measurements/openings by field   
  measurements before fabrication; show recorded measurements on   
  shop drawings. Coordinate field measurements, fabrication schedule   
  with construction progress to avoid construction delays. 

 
 1.8 Warranty 
 
  A.    Project Warranty:  Refer to Conditions of the Contract for project    
   warranty provisions. 
 

 B.   Manufacturer’s Warranty:  Submit, for Owner’s acceptance,    
  manufacturer’s 20-year nonprorated warranty covering PAC-CLAD finish,  
  including color, fade, chalking and Film integrity executed by authorized   
  company official.  Manufacturer’s warranty is in addition to and not a   
  limitation of, other rights Owner may have under the Contract    
  Documents. 

 
   Warranty  Period:  20 years commencing on Date of Substantial    

  Completion. 
 
2.0 -  PRODUCTS 

  
 2.1 Sheet Metal Wall Panels 
 
  A.      Manufacturer:  Petersen Aluminum Corporation or other manufacturers   
   as submitted and prior approved to meet specifications.  Comply with   
   Section 01360 – Product Substitutions. 

 
 B.    Wall Panels: 
         1.    Type:  Reveal Panel 

  2. Material: 24 ga G-90 Hot dipped Galvanized Steel  
  3. Panel Dimension:  18 in. o.c.  
  4. Texture:  Smooth     

 
 C.       Panel Finish: 

  1.      Panel Topside:  PAC-CLAD finish color selected from Petersen   
   Aluminum Corp. standard colors: To be selected by Architect. 

          2.      Panel Underside:  Polyester washcoat with dry film thickness of   
   0.3 mils. 
 
 D.       Flashing and Trim:  Manufacturer’s standard flashing and trim profiles,   
  factory formed, gauge as recommended by manufacturer, color and   
  finish to match metal wall panels. 
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 2.2 Related Materials 
 
  A.     General:  Coordinate use of related materials. 
 
 2.3 Fabrication 
 
  A.   General: 
          1.   Continuous Length:  Fabricate panels 55’ (16.2 m) and less in   
    one continuous  length. 
         2.   Trim and Flashings:  Fabricate trim and flashings from same   
    material as wall  Panel system material. 
          3.   Portable Roll Former:  Panels fabricated by portable roll former   
    shall not be approved. 
  
 2.4 Finishes 
 
  A.   Factory Applied Finish: 

  1.   Topside:  Full-strength fluoropolymer (70% Kynar 500 or   
   Hylar resin) system of  1.0 mil (.025 mm) total dry film    
   thickness. 

        2.   Underside:  Wash coat of 0.3 - 0.4 mil dry film thickness. 
  3.   Texture:  Smooth texture, dull matte specular gloss 25 - 35% at   
   60°  

        4.   Protective film:  Strippable vinyl film applied during panel   
    fabrication and finishing. 

 
3.0 -  EXECUTION 
 
 
 3.1 Manufacturer’s Instructions 
 

 A.   Compliance:  Comply with manufacturer’s product data,     
  recommendations and installations instructions for substrate verification,   
  preparation requirements and installation. 

  1.   Strippable Film:  Remove manufacturer’s protective film, if any,   
   from surfaces of wall panels. 

  
 3.2 Examination 
 

 A.   Site Verification of Conditions:  Verify substrate conditions, which have   
  been previously installed under other sections, are acceptable for project  
  installation in accordance with manufacturer’s instructions. 

 
 3.3 Preparation 
 

 A.   Coordination:  Coordinate metal wall panels with other Work (drainage,   
  flashing and trim, copings, walls) and other adjoining work to provide a   
  non-corrosive and leak-proof installation. 

 
  B.   Dissimilar Metals:  Prevent galvanic action of dissimilar metals. 
  
 3.4 Installation 
 

 A.   General:  Install metal wall panels to profiles, patterns and drainage   
  indicated and required for leak-proof installation. Provide for structural   
  and thermal movement at work. Seal joints for leak-proof installation. 

         1.   Seams:  Provide uniform, neat seams. 
  2.   Fasteners:  Conceal fasteners where possible in exposed work.    
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  Cover and seal fasteners and anchors for watertight and leak-   
  proof installation. 
  3.  Sealant-Type Joints:  Provide sealant-type joint where indicated.   
   Form joints to conceal sealant. Comply with Division 7 Joint   
   Sealants Section for Sealant installation. 

 
 3.5 Field Quality Requirements 
 

 A.   Manufacturer’s Field Services:  Use recommendations and inspection of   
  product installation in accordance with manufacturer’s instructions. 
 

 3.6 Cleaning 
 

 A.   Cleaning:  Remove temporary coverings and protection of adjacent work   
  areas. Repair or replace damaged installed products. Clean installed   
  products in accordance with manufacturer’s instructions prior to owner’s   
  acceptance. Remove construction debris from project site and legally   
  dispose of debris. 

 
 3.7 Protection 
 

 A. Protection:  Protect installed product from damage during construction. 
 
END OF SECTION 
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PART 1 - GENERAL 

1.1        DESCRIPTION OF WORK 

A. This section covers the pre-finished, pre-fabricated Architectural metal soffit panel 
system. All metal trim, accessories, fasteners, insulation and sealants indicated on 
the drawings as part of this section. 

B. Drawings and general provisions of the Contract, including general and 
Supplementary Conditions and Division 01 Specifications, apply to this section. 

1.2        SUMMARY 

A. Section Includes 
1. Factory formed metal wall panels 

B. Related work specified elsewhere (Note: select from the below or add appropriate 
sections) 
1. Flashing and Trim: Division 7- Flashing and Sheet Metal 
2. Sealants: Division 7 Joint Sealers Sections 

1.3        DEFINITIONS 

A. Metal Wall Panel Assembly: Metal soffit panels, attachment system components, 
miscellaneous metal framing, thermal, and accessories necessary for a complete 
weathertight system. 

1.4        QUALITY ASSURANCE 

A. Manufacturer and erector shall demonstrate experience of a minimum of five (5) 
years in this type of project. 

B. Sheet Metal Industry Standard: Comply with Sheet Metal and Air Conditioning 
Contractors National Association (SMACNA) Architectural Sheet Metal Manual. 

C. Panels shall be factory-produced only. No portable, installer-owned or installer-
rented machines will be permitted. 

1.5        SUBSTITUTIONS 

A. The material, products and equipment specified in this section establish a standard 
for required function, dimension, appearance and quality to be met by any 
proposed substitution. 

1.6       SYSTEM DESCRIPTION 

A. Material to comply with: 
1. ASTM A792/A792M Standard Specification for Sheet Steel, 55% 

Aluminum-Zinc Alloy Coated by the Hot-Dip process 

1.7      SOFFIT PANEL SYSTEM PERFORMANCE TESTING 

A. General Performance: Metal soffit panels shall comply with performance 
requirements without failure due to defective manufacture, 
fabrication, installation or other defects in construction. 

B. Panels to meet: 
1. Metal Soffit System shall be designed to meet applicable Local Building 

Code and the Soffit System shall have been tested by the Manufacturer per 
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ASTM E-330 and have the applicable Load Tables published from this Air 
Bag testing for negative loads. 

1.8        WARRANTIES 

A. Finish warranty: Manufacturer's standard form in which manufacturer agrees to 
repair finish or replace metal wall panels that show evidence of deterioration of 
factory-applied finish within specified warranty period. 
1. Exposed Panels Finish - deterioration includes the following: 

a. Color fading more than 5 hunter units when tested according to 
ASTM D 2244 

b. Chalking in excess of a No. 8 rating when tested according to 
ASTM D 4214 

c. Cracking, checking, peeling or failure of a paint to adhere to a bare 
metal. 

2. Warranty Period: 20 Years from the date of substantial completion 
 

B. Applicator shall furnish written warranty for a two (2) year period from date of 
substantial completion of building covering repairs required to maintain roof and 
flashings in watertight condition 

1.9        SUBMITTALS 

A. Furnish detailed drawings showing profile and gauge of exterior sheets, location 
and type of fasteners, location, gauges, shape and method of attachment of all trim 
locations and types of sealants, and any other details as may be required for a 
weather-tight installation. 

B. Provide finish samples of all colors specified. 
C. Shop drawings: Show fabrication and installation layouts of metal soffit panels or 

metal soffit panels, details of edge conditions, panel profiles, corners, anchorages, 
trim, flashings, closures and accessories, and special details. Distinguish between 
factory and field-assembled work 

D.  Coordination Drawings: Plans, drawn to scale, on which the following are shown 
and coordinated with each other, based on input from installer of the items 
involved. 

E. LEED Submittals 
1. Product data for Credit MR 4.1 and credit MR 4.2: Indicating the 

percentages by weight of postconsumer and preconsumer recycled 
content for products having recycled content. 

1.10      DELIVERY, STORAGE AND HANDLING 

A. Ordering: Comply with manufacturer's ordering instruction and lead time 
requirements to avoid construction delays. 

B. Deliver components, sheets, metal wall panels and other manufactured items so as 
not to be damaged or deformed. Package metal wall panels for protection during 
transportation and handling. 

C. Unload, store and erect metal wall panels in a manner to prevent bending, warping, 
twisting and surface damage. 

D. Stack metal wall panels on platforms or pallets, covered with suitable weathertight 
and ventilated covering. Store metal wall panels to ensure dryness. Do not store 
metal wall panels in contact with other materials that might cause staining, denting 
or other surface damage. 

E. Protect strippable protective coating on any metal coated product from exposure to 
sunlight and high humidity, except to the extent necessary for material installation. 
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1.11      PROJECT CONDITIONS 

A. Weather Limitations: proceed with installation only when existing and forecasted 
weather conditions permit metal wall panel work to be performed. 

B. Field Measurements: Verify actual dimensions of construction contiguous with 
metal roof panels by field measurements before fabrication. 

 PART 2 - PRODUCTS 

2.1        PANEL DESIGN 

A. General: Provide factory-formed metal wall panels designed for soffit applications 
where a flush or flat appearance is desired. A round interlock leg and concealed 
fastening system act to improve the flush appearance while providing additional 
strength. 

B. Wall panels shall be Flush Wall 11" widths with 1" height. 
C. Panels to be produced Smooth - Factory Standard. Specifier note: Factory 

standard is smooth unless specified. Specifier Note: Depending 
on producing factory, panels may be specified with venting strips or perforated, 
aluminum panels only, for soffit applications. Check with local factory for 
capabilities. 

D. Forming: Use continuous end rolling method. No end laps on panels. No 
portable rollforming machines will be permitted on this project, no installer-owned 
or installer-rented machines will be permitted. It is the intent of the Architect to 
provide Factory-Manufactured panel systems only for this project. 

2.2        ACCEPTABLE MANUFACTURERS 

A. This project is detailed around the metal wall product of Petersen Aluminum Corp, 
Acworth, GA, 800-272-4482Petersen Aluminum Corp, Phoenix, AZ, 833-750-1935 
Flush Wall 

B. Or pre-approved equal 

2.3        MATERIALS AND FINISHES 

A. Preformed metal panels shall be fabricated of 24 GA and shall be Herr-Voss 
corrective leveled for flat appearance. 

B. Color shall selected from all available manufacture option 
1. Color to be selected by owner and architect during the submittal process 

 
C. Finish shall be Kynar 500 or Hylar 5000 Fluorocarbon coating with a top side film 

thickness of 0.70 to 0.90 mil over a 0.25 to 0.3 mil prime coat to provide a total dry 
film thickness of 0.95 to 1.25 mil, to meet AAMA 621. Bottom side shall be coated 
with a primer with a dry film thickness of 0.25 mil. Finish shall conform to all tests 
for adhesions, flexibility and longevity as specified by Kynar 500 or Hylar 5000 
finish supplier. 

D. If Strippable coating to be applied on the pre-finished panels to the top side to 
protect the finish during fabrication, shipping and handling, film shall be removed 
before installation. 

E. Trim: Trim shall be fabricated of the same material and finish to match the profile, 
and will be press broken in lengths of 10 to 12 feet. Trim shall be formed only by 
the manufacturer of their approved dealer. Trim to be erected in overlapped 
condition. Use lap strips only as indicated on drawings. Miter conditions shall be 
factory welded material to match the sheeting. 
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F. Accessories/Fasteners: Fasteners shall be of type, material, size, corrosion 
resistance, holding power and other properties required to fasten miscellaneous 
framing members to substrates. Accessories and their fasteners shall be capable 
of resisting the specified design wind uplift forces and shall allow for thermal 
movement of the wall panel system. Exposed fasteners shall not restrict free 
movement of the roof panel system resulting from thermal forces, except at 
designed points of roof panel fixity 

G. Substrate shall be as noted on the structural drawings 
H. Sealants 

1. Provide two-part polysulfide class B non-sag type for vertical and 
horizontal joints or 

2. One part polysulfide not containing pitch or phenolic extenders or 
3. Exterior grade silicone sealant recommended by roofing manufacturer or 
4. One part non-sag, gun grade exterior type polyurethane recommended by 

the roofing manufacturer. 

2.4        FABRICATION 

A. Comply with dimensions, profile limitations, gauges and fabrication details shown 
and if not shown, provide manufacturer’s standard product fabrication. 

B. Fabricate components of the system in factory, ready for field assembly. 
C. Fabricate components and assemble units to comply with fire performance 

requirements specified. 
D. Apply specified finishes in conformance with manufacturer’s standard, and 

according to manufacturer’s instructions. 

PART 3 - EXECUTION 

3.1        INSPECTION 

A. Examine alignment of structural steel and related supports, primary and secondary 
roof framing, solid roof sheathing, prior to installation. 

B. For the record, prepare written report, endorsed by installer, listing conditions 
detrimental to performance of the Work. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2        FASTENERS 

A. Secure units to supports. 
B. Place fasteners as indicated in manufacturer's standards. 

3.3        INSTALLATION 

A. Compliance: Comply with manufacturer’s product data, recommendations and 
installation instructions for substrate verification, preparation requirements and 
installation. 

B. Panels shall be installed plumb and true in a proper alignment and in relation to the 
structural framing. The erector must have at least five years successful experience 
with similar applications. 

C. Install metal panels, fasteners, trim and related sealants in accordance with 
approved shop drawings and as may be required for a weather-tight installation. 

D. Provide uniform, neat seams. 
E. Fasteners: Conceal fasteners where possible in exposed work. Cover and seal 

fasteners and anchors for watertight and leakproof installation. 
F. Remove all strippable coating and provide a dry-wipe down cleaning of the panels 

as they are erected. 
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3.4        DAMAGED MATERIAL 

A. Upon determination of responsibility, repair or replace damaged metal panels and 
trim to the satisfaction of the Architect and Owner. 

3.5        CLEANING 

A. Cleaning: Remove temporary coverings and protection of adjacent work areas. 
Repair or replace damage installed products. Clean installed products in 
accordance with manufacturer's instruction prior to owner's acceptance. Remove 
construction debris from project site and legally dispose of debris. 

END OF SECTION 
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 STANDING SEAM ROOF AND 
 SHEET METAL SYSTEM - SECTION 07610 
                                                                                                            (Complete System) 
1.0 - GENERAL 
 
 1.1 Scope 

Section includes a complete Architectural Standing Seam Metal Roofing System with 
preformed and pre-finished standing seam metal roofing panels, underlayment, fasteners, 
clips, perimeter and penetration flashings, roof curbs, cap flashing, closures, sealant, 
gutters, downspouts, seam caps, trim, vapor barriers, expansion joint covers, soffit system 
and miscellaneous accessories required to provide the entire roofing and sheet metal 
assemblies complete and weathertight as intended by contract documents. 

 
 1.2 Related Sections    
  A. Section 06100 - Rough Carpentry  
  B. Section 07910 - Caulking and Sealants 
  C. Mechanical/Plumbing - See Drawings 
  D. Electrical - See Drawings 
   
 1.3 References 
  A. American Iron and Steel Institute (AISI), Specification for the Design of Cold-

Formed Steel Structural Members, (August, 1986). 
 
  B. American Institute of Steel Construction (AISC) Manual of Steel Construction, 

(Current Edition). 
 
  C. American Society for Testing and Materials (ASTM): 
   1. A446: Specification for Steel Sheet Zinc-Coated (Galvanized) by the Hot-

Dip Process, structural (physical) property. 
 
   2. A525: Standard Specification for General Requirements for Steel Sheet, 

Zinc-Coated (Galvanized) by the Hot-Dip Process. 
 
   3. A792: Specification for Steel Sheet, Aluminum-Zinc Alloy-Coated by the 

Hot-Dip Process. 
 
   4. E283: Test Method for Rate of Air Leakage Through Exterior Windows, 

Curtain Walls and Doors. 
 
   5. E331: Standard Test Method for Water Penetration of Exterior Windows, 

Curtain Walls, and Doors by Uniform Static Air Pressure Difference. 
 
  D. Sheet Metal and Air Conditioning Contractors National Association (SMACNA): 
   1. 1987 Architectural Sheet Metal Manual. 
 
  E. Underwriter’s Laboratories (UL) Building Materials Directory: 
   1. UL 580: Tests for Wind Uplift Resistance of Roof Materials. 
 
 1.4 Quality Assurance 
  A. Prior to starting work, the roofing contractor must submit the following: 
   1. Shop drawings showing layout, details of construction and identification of 
    materials. 
   2. A sample of the manufacturer's Membrane System Warranty. 
   3. Submit a letter of certification from the manufacturer which certifies the  
    roofing contractor is authorized to install the manufacturer's roofing system 
    and lists foremen who have received training from the manufacturer along 
    with the dates training was received. 
   4. Attachment pattern for insulation and membrane to comply with wind zone 
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    requirements. 
 
  B. Upon completion of the installed work, submit copies of the manufacturer's final  
   inspection to the Architect prior to the issuance of the manufacturer's warranty. 
 

 C. Manufacturer Certificates:  Signed by manufacturer certifying that roof panels comply 
  with performance requirements specified in "Performance Requirements" Article. 

1. Submit evidence of meeting performance requirements. 
2. Submit signed approval of project drawings and specifications meeting 

manufacturer’s requirements for specified manufacturer’s warranties. 
3. Submit evidence of Installer/contractor meeting requirements for specified 

warranties. 
4. Contractor to register roofing project with the manufacturer prior to the pre-
 roofing conference and prior to submitting shop drawings. As part of the  
 submittals package, copy of the acknowledgement of the manufacturer is 
 required. 
 

 D. Manufacturer Qualifications:  
  Provide primary roofing material products from a single source including  under 

 layments all produced by a single manufacturer.  Provide secondary products only 
 as recommended by manufacturer of primary products  for use  with roofing 
 system specified. 

  
 E. Installer’s Qualifications:  Installer / sub-contractor must be currently in the 

 primary business of roofing with not less than (5) five consecutive years of 
 recorded successful experience with roofing systems comparable to that of this 
 project under the same company name and be authorized by the roofing 
 material manufacturer as trained and approved for installation of such 
 roofing materials indicated for this project.  Joint ventures shall not be allowed.  

 
F. A full-time field supervisor or foreman with minimum of (5) years of experience in a 

roofing supervisory role, having performed on projects of comparable scope and 
type shall be required to be on site at all times during roofing work. 

 
G. The Roofing Contractor shall be responsible for weathertightness of the entire 

roofing system. 
 
H. The Roofing Contractor shall inspect and accept condition of the roof deck and 

components of mechanical penetrations prior to installation of the roofing system.  
 

Note:  Copy of Acknowledgement Letter from manufacturer that project has been 
registered shall be included with submittals and prior to pre-roofing conference. 

 
  A minimum of three (3) field inspections shall be made by a technical (non sales) 

 representative  of the Roofing System Manufacturer at start, mid-way and upon 
 completion of the work. Written reports shall be made and copies of these reports 
 must be submitted to the Architect within 3 days of the inspections.  These 
 inspections must be made by a manufacturer’s representative employed by the 
 manufacturer. Notify Architect  72 hours prior to inspections. 

 
The Representative for the Roofing Materials Manufacturer shall bring a copy of the 
warranty(ies) for the roofing material(s) for comparison to the warranty(ies) 
specified. This sample warranty is required to be job specific, covering all 
requirements, per the specifications. If the sample warranty is not provided as 
required, the conference will be voided, an inspection fee will be issued, and it will 
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have to be rescheduled. 
  

1.5 Pre-Roofing Conference:   
 

A. Prior to roof deck installation, a required Pre-Roofing Conference shall be held as 
scheduled by Architect upon request by the Contractor.  Required attendees 
include the Owner, Architect, DCM Inspector, roofing Installer, roofing system 
manufacturer's representative, deck Installer, and installers whose work interfaces 
with or affects roofing including installers of roof accessories and roof-mounted 
equipment. Comply with requirements in Division 1.   
 

B. Immediately prior the Roofing installation work, the General Contractor shall hold a 
subcontractors pre-installation meeting at the site to review matters discussed at 
the State required Pre-Roofing Conference, methods and procedures related to 
roofing system including, but not limited to, the following: 

 
1. Review methods and procedures related to roofing installation, including 

manufacturer's written instructions and warranty requirements. 
   
2. Review and finalize construction schedule and verify availability of 

materials, Installer's personnel, equipment, and facilities needed to make 
progress and avoid delays. 

   
3. Examine and accept deck substrate conditions for compliance with 

requirements, including flatness and fastening. 
   
4. Review structural loading limitations of roof deck during and after roofing. 
   
5. Review base flashings, special roofing details, roof drainage, roof 

penetrations, equipment curbs, and condition of other construction that will 
affect roofing system. 

   
6. Review governing regulations and requirements for insurance and 

certificates if applicable. 
   
7. Review temporary protection requirements for roofing system during and 

after installation. 
   
8.   Review roof observation and repair procedures. 

 
 1.6 System Description 
  A. Design Requirements: 
   1. Architectural Standing Seam Metal Roofing System with continuous, one-

piece, preformed, pre-finished, mechanically-seamed, single length roof 
pans, concealed attachment cleats and other components required for 
specific project conditions. Sheet steel shall conform to ASTM A792. 

 
   2. Formed pre-finished sheet metal flashing, trim, roof drainage systems, 

curbs, soffit system, etc. to withstand wind loads, structural movement, 
thermal movement, and exposure to weather without failing, rattling, 
leaking, fastener disengagement or allowing water infiltration to building 
interior.  Comply with recommendations in FMG Loss Prevention Data 
Sheet 1-49: 

        
   3. Manufacturer is responsible for providing evidence acceptable to Architect 

that Manufacturer’s specified roof system is capable of meeting thermal, 
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wind uplift and performance requirements specified and as required by all 
local codes and 2021 International Building Code. 

 
  B. Thermal Movement: 
   1. Completed sheet metal system shall be capable of withstanding expansion 

and contraction of components cause by changes in temperature without 
buckling, producing excess stress on structure, anchors or fasteners, or 
reducing performance ability. 

 
   2. Interface between sheet metal component panels and concealed 

expansion clip shall provide for applicable thermal movement in each 
direction along the longitudinal direction. 

 
3. Location and sizes of metal roofing rigid connectors shall be project 

specific as indicated an Engineer’s (registered in the State of Alabama) 
certification and located on shop drawings. 

 
4. Temperature Change Range:  120 degrees F ambient; 180 degrees F 

material surfaces. 
 
  C. Uniform Wind Load Capacity: 
   1. Design Loads (Roof Panels and Clips): Pressures are normal to roof 

surface in accordance with ANSI A58.1.  Where load tests are required to 
certify performance, factor of safety shall be 2.5 on panel buckling or on 
clip-to-panel connections.  For Wind Loads, an allowable increase factor of 
4/3 may be employed (this results in net factors of safety of 1.875 on panel 
bending or clip failure from wind loads).  Factor of safety for panel capacity 
of Live Loads shall be 2.0.  Minimum wind speed 130 mph. 

 
   2. Roof Panel Clip Requirements: Connection of panel anchor clips to 

substructure or roof deck system shall be designed to resist loads 
developed by pressures with proper regard for prying forces and/or 
bending due to eccentric loading.  Performance shall be evaluated at 
extreme positions of thermal movement.  A 1/3 increase in allowable load 
is permitted for wind pressures.  Allowable stresses for design shall be in 
accordance with specifications in AISI “Cold Formed Steel Design Manual”, 
factor of safety on testing of connections shall be 2.5.  Clips shall be 
double anchored through the deck to prevent rotation.  

 
   3. Installed roof system shall carry positive uniform design loads with 

maximum system deflection of L/180 as measured at rib (web) of panel. 
Comply with UL 580 / Uplift Rating UL 90.  Minimum wind speed 130 mph. 

 
  D. Performance Requirements: 
   1. Underwriter’s Laboratories, Inc., (UL), Wind Uplift Resistance Classification 

For Roof Assembly shall be Class 90, as installed, pursuant to 
Construction Number 312, 312 with batt insulation, 335, 335-modified, or 
403, as defined by UL 580.  Certified statements from manufacturer 
without proper UL Classification will not be acceptable. 

 
   2. Completed metal roof system shall have maximum static pressure air 

infiltration of 0.066 cfm/square feet of roof area with 6.24 psf air pressure 
differential when tested in accordance with ASTM E283. 

 
   3. No uncontrolled water penetration (dynamic pressure), other than 

condensation, when exposed to dynamic rain at 6.24 psf differential static 
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pressure for not less than five minutes duration, when tested in accordance 
with ASTM E 1646 

 
   4. Calculated pull-out capacities for fasteners shall be certified by registered 

professional Engineer in the State of Alabama as selected by Owner.  
Minimum safety factor for anchoring fasteners into metal shall be 2.35.  
Minimum safety factor for anchoring fasteners into concrete shall be 4.0. 

 
 5. Installation shall comply with requirements of:  FM I-90, FM Fire/windstorm 
  Classification 1A-90 and FM Severe Hail and 2021 International Building  
  Code Hail Impact and Windspeed.  No exclusions for Hail under 2”. 

 
   6. Entire roofing system and sheet metal assemblies are to be provided in 

detail for weathertightness under peak weather conditions. 
 
 E. Certification of Roofing System 
  Contractor(s), Roofing Material Manufacturer, and Roofing Material Manufacturer’s 
  Field Inspector shall each execute the Certification of Roofing System, a copy of  
  which immediately follows this Section. 
  1. This certification endorsement by the manufacturer shall assure the  
   Owner/Architect that the materials supplied for this project are in   
   compliance with materials and performances as specified in this   
   section.   
  2. Field Inspector shall further stipulate by signing the certification that he has 
   inspected the project as required and has found no unresolved issues with 
   installation of the manufacturer’s materials as supplied.    

 
1.7 Submittals 

  A. Shop Drawings: Architectural details show design concept and relationship of roof 
and sheet metal system to other conditions.  It is the responsibility of the Installer to 
prepare detailed shop drawings that adapt the indicated roof and sheet metal 
assemblies and configuration to conditions of this Project and specified 
requirements.  Shop drawings shall be reviewed by manufacturer’s Technical 
Department before submittal to Architect.  Installer shall recommend and make any 
detail modifications required by manufacturer to ensure a proper and weathertight 
system. 

 
   1. Show roofing and sheet metal system with flashings and accessories in 

plan, elevation, sections and details for each type of product indicated.   
 
   2. Include metal thicknesses and finishes, panel lengths, joining details, 

anchorage details, flashings and special fabrication provisions for 
termination and penetrations.  Also indicate attachment locations, thermal 
expansion provisions, and special supports.  Submittal shall include 
manufacturer’s written comments, all fastener descriptions and spacing, 
sealant description and locations, bend radii, metal thicknesses, 
dimensions of individual components and profiles, and other pertinent 
information. 

 
   3. Indicate relationships with adjacent and interfacing work. 
 
   4. Distinguish between factory and field assembly work. 
 

5.       Submit erection drawings showing proposed sequence of laying panels.               
 Provide manufacturer’s instructions for storage, handling and installation, 
 and their standard construction details for conditions on the Project. 
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  6.         Submit documentation that system attachment will meet UL-90 rating for  
               resistance to wind uplift loads. 

 
  B. Product Data: Submit manufacturer’s detailed material and system description, 

sealant and closure installation instructions, engineering performance data, and 
specifications. 

 
  C. Submit a sample 16 sq inch (min.) chip of each type of actual material color, 

complete with factory finish.  Architect shall select from industry standard Energy 
Star Colors. 

 
  D. Quality Control Submittals: 
   1. Design Calculations: 
    a. Submit design calculations sealed by registered Engineer in the  

State of Alabama indicating compliance with specified 
performance criteria and certified fastener pullout calculations.  
Indicate fastener types, spacings and number required for each 
clip.  Pullout calculations shall be for panel clips. 

 
    b. Empirical calculations for roof panel and clip-to-panel performance 

will not be accepted. 
 
   2. Test Reports: 
    a. Submit reports from independent testing laboratory that bears 

stamp of Alabama registered Engineer (P.E.) to certify compliance 
with specified performance criteria. 

 
    b. Each prequalified manufacturer shall provide complete and current 

data for specified roof system as follows: 
 

1) Thermal cycle testing of metal roof panels and panel clips 
as specified. 

2) Uniform ultimate wind uplift load capacity test for metal 
roof panels as specified. 

3) Ultimate pull-out capacity for panel clips, tested as 
specified. 

4) UL 90 Classification test data as specified. 
5) Static air infiltration resistance test data as specified. 
6) Water penetration test data as specified. 
7) Fastener pull-out calculations as specified. 
 

E. Submit a sample of Manufacturer’s warranties. 
 
 1.8 Installer/Manufacturer Quality Assurance 
  A. Manufacturer: Company specializing in Architectural Sheet Metal Products with 

fifteen (15) years minimum experience.  Being listed as prequalified manufacturer 
does not release manufacturer from providing complete, current and acceptable 
test data for each performance, thermal, and wind load requirement specified for 
specific profile proposed. 

 
  B. Comply with SMACNA's "Architectural Sheet Metal Manual, 6th Edition."  Any 

clarifications will be in accordance with this standard. Conform to dimensions and 
profiles shown unless more stringent requirements are indicated. 
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  C. No product substitutions shall be permitted without meeting specifications. 
Substitutions shall be submitted 10 days prior to bid date and acceptance put forth 
in an addendum. No substitutions shall be made after the bid date. 

 
  D. Installer shall be responsible for material and labor in the form of a single source 

contract.  Split contracts are not acceptable. 
 
  E. Installer Qualifications: 
   1. Installer must be an Authorized Installer or Licensee, acceptable to roof 

system manufacturer for the complete finished sheet metal package. 
Manufacturer will determine initial acceptability of installer’s qualifications 
for specified roof systems. 

 
   2. Installer’s primary business must be the installation of roofing systems. 
 
   3. Installer must have minimum of five (5) years of experience installing 

preformed metal roofing systems. 
 
   4. Installer must have successfully completed minimum of five (5) significant 

installations of preformed metal roofing systems, including installation of 
long, field-formed panels.  Submit complete description of each previous 
project, including name and phone numbers of representatives of the 
Owner, Architect, Manufacturer and Contractor. 

 
   5. Submit name and resume’ of installer’s proposed job superintendent, 

including list of similar projects completed by superintendent.  
 
   6. Installer must execute 100% of metal roof system installation with 

installer’s own employees. 
 
  F. Pre-installation Conference:  Conduct required coordination meetings / 

conferences  to comply with requirements of this section and Division 1 
 
  G. Manufacturer’s Twenty (20) Year Watertightness Warranty: 
   1. General Contractor shall send drawings to manufacturer for review before 

bid date to ascertain compliance of materials for accurate bidding 
purposes. 

 
   2. Installer, immediately upon award of bid, shall request application from 

manufacturer for manufacturer’s Twenty (20) Year NDL or equivalent 
watertightness warranty. 

 
   3. Installer shall complete application forms and return to manufacturer with 

shop drawings for review and approval well in advance of installation date. 
 
   4. After completion of project, installer shall submit letter of certification from 

manufacturer that roof installation is in accordance with approved shop 
drawings and manufacturer’s requirements, and that entire roof installation 
will be issued specified Twenty (20) Year watertightness warranty. 

 
 1.9 Delivery, Storage and Handling 
  A. Deliver pre-fabricated accessories to Project site in manufacturer’s unopened 

containers. 
  
  B. Protect components during shipment, storage, handling and erection from 

mechanical abuse, stains, discoloration and corrosion. 
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  C. Provide protective interleaving between contact areas of exposed surfaces to 

prevent abrasion during shipping storage and handling. 
 
  D. Store materials off ground, providing for drainage, under cover providing for air 

circulation, and protected from wind movement, foreign material contamination, 
mechanical damage, cement, lime or other corrosive substances. 

 
  E. Handle materials to prevent damage to surfaces, edges and ends of roofing sheets 

and sheet metal items.  Damaged material shall be rejected and removed from site. 
 
  F. Protect from wind-related damage.  Provide on-site storage, or other acceptable 

protection prior to installation. 
 
  G. Examine materials upon delivery.  Reject and remove physically damaged, stained 

or marred material from Project site. 
 
  H. Panels with strippable film must not be stored in the open where exposed to the 

sun.  Strippable film shall be removed only immediately before installation. 
 
 1.10 Site Conditions 
  A. Determine that work of other trades will not hamper or conflict with necessary 

fabrication and storage requirements for preformed metal roofing system. 
 
  B. Protection: 
   1. Provide protection or avoid traffic on completed roof surfaces. 
   2. Do not overload roof structure with stored materials. 
   3. Do not support roof-mounted equipment directly on roofing system. 
 
  C. Determine that work of other trades which penetrate roof or is to be made 

watertight by roof is in place and accepted prior to installation of roofing system. 
Actual roof penetration shall be located and provided under this section.  

 
 
 1.11 Scheduling 
  A. Coordinate staging and setup area required for field fabrication equipment provided 

by metal roofing manufacturer. 
 
  B. Provide temporary equipment (cranes, hoists, forklifts) as required. 
 
 1.12 Warranties 

 
A. Provide Manufacturer’s Premium NDL or manufacturer’s equivalent Twenty (20) 

Year Weathertightness Roofing  System Warranty fully executed, fully in force and 
dated within (30) days of project Substantial Completion.  Sample warranty and 
outline of warranty program shall be submitted and approved prior to Pre-
Installation Conference.  NOTE: Entire source of material and labor shall be the 
sole responsibility of one Subcontractor.  Split contracts are not acceptable.  
Warranty shall state: 

 
   1. Warranty shall be limited to the value of the installed roof assembly, signed 

by manufacturer of primary roofing materials and his authorized installer, 
agreeing to replace/repair defective materials and workmanship as 
required to maintain roofing system in watertight condition with No Dollar 
Limit (NDL). 
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   2. Warranty shall not exclude any conditions such as flashing, interior gutters, 
curbs, penetrations, etc., which are an integral part of the roofing system. 

 
   3. Warranty shall include manufacturer approval of shop drawings and at 

least two (2) job site technical inspections by the manufacturer’s field 
representative. 

 
   4.    All warranties shall contain language acknowledging the governing 

laws shall be according to the laws of the State of Alabama. 
Manufacturer’s roofing guarantees (or warranties) which contain 
language regarding the governing of the guarantee (or warranty) by 
any state other than the State of Alabama, must be amended to 
exclude such language, and substituting the requirement that the 
Laws of the State of Alabama shall govern all such guarantees (or 
warranties). 

 
B.  Provide Manufacturer’s Premium (20) year Sheet Metal Finish Warranty stating:  

 
   1. Architectural coating finish will be Free of fading or color change in excess 

of 2 NBS units as measured per ASTM D 2244-68. 
 
   2. Architectural coating finish will not chalk in excess of numerical rating of 8 

when measured in accordance with standard procedures specified in 
ASTM D 659-74. 

    
3.       Architectural coating finish will not peel, crack, chip or exhibit any other                       

 mechanical failure of paint to adhere to the substrate. 
 
C.  Furnish General Contractor’s Five (5) Year Roofing Warranty in compliance with 

State of Alabama DCM General Roofing Guarantee.  All sheet metal flashings, trim 
and components provided under this section shall be covered under the State of 
Alabama DCM General Contractor’s Roofing Warranty. 

 
D.  The Subcontractor shall guarantee in writing all sheet metal roofing work and 

flashings to remain free from leaks, loosening, excessive buckling, failure to stay in 
place, and similar defects of materials and workmanship for a period of five (5) 
years from the date of acceptance of the work.  
 

E. The Representative for the Roofing Materials Manufacturer shall bring a copy 
of the warranty(ies) for the roofing material(s) for comparison to the 
warranty(ies) specified. This sample warranty is required to be job specific, 
covering all requirements, per the specifications. If the sample warranty is 
not provided as required, the conference will be voided, an inspection fee will 
be issued, and it will have to be rescheduled. 

 
2.0 - PRODUCTS 
 
 2.1 Architectural Standing Seam Metal Roofing System   
  A. Panels shall be pre-finished factory formed 16” wide with 2” high vertical ribs and 

intermediate symmetrical striations. Vertical side ribs shall be provided continuous 
to lap, seal and interconnect with adjoining adjacent panels by means of 
mechanical seaming.  

 
  B. Attachment shall be provided by means of double fastened concealed clips at side 

laps to allow free thermal movement of roof panels over structure within regional 
temperature ranges. 
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  C. Provide all accessories as required for a complete weathertight system to meet UL 

I-90 ratings including, but not limited to: clips, cleats, pressure plates and sealant 
tape. Attachment shall be provided to withstand negative loading.  

 
  D. Comply with ASTM E 1514 
    
  E. Panels shall be continuous full length, no end laps.  
 
  F. Exposed fasteners are not acceptable at eaves, valleys, or anywhere else 

contiguous to concealed fastener standing seam systems. 
 
  G. Substitutions shall fully comply with specified requirements and will be considered 

by submittal ten (10) days prior to bid date with applicable technical information 
and sample watertightness warranty. 

 
  H. Concealed Continuous Inner Rib: 
   1. Standing seam metal roof shall be fastened to framing members with 

concealed anchorage. 
     
   2. Concealed anchorage shall accommodate panel movement in each 

direction longitudinally to adequately accommodate temperature differential 
and panel movement for this Project. 

 
   3. Manufacturer shall design fastener device and spacing of fasteners to 

maintain required wind uplift resistance at connection. 
 
  I. Closures: 
   Ridge and hip closures shall be factory fabricated from 24 gauge sheet metal 

matching roof panels.  Hip closures shall be field cut.  Ridge closures are to be die-
formed to match panel configuration.  

 
  J. Approved Manufacturers: AIM, Inc. - Architectural Integrated Metals, Inc. , MBCI 

Morin, ACI Metal Roofing Systems , and Peterson Aluminum (Pac Clad)  providing 
that products meet or exceed these specifications.  Other Manufacturers must 
submit product information in compliance with Section 01360 at least 10 days prior 
to bid.  Other approved manufacturers will be included in Addendum. 

 
 2.2 Underlayment 

A. Self-Adhering, Elastomeric Sheet:  30 to 40 mils thick minimum,  asphalt adhesive, 
with release-paper backing; cold applied.  Provide primer when recommended by 
underlayment manufacturer according to application. After installation of 
underlayment there should be a Maximum exposure of 60 days regardless if 
manufacturer’s product allows for extended exposure. 

 
 2.3 Rigid Roof Insulation 
  A. Provide a 1 ” thick layer of polyisocyanurate  rigid roof insulation over structural 

deck system.  Stagger joints.  Attach as recommended by manufacturer to comply 
with FM 1-90 and 120 mph wind speed and wind uplift requirements. 

 
 2.4  Roof Drainage Accessories  

  A. Gutters:  Fabricate from pre-finished 24 gauge metallic-coated steel to profile 
 indicated, complete with sealed / profiled end pieces, sealed outlet tubes, and other 
 accessories as required.  Fabricate in minimum 120-inch- long sections. 
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 1. Gutter Straps: fabricated from 16-gauge galvanized steel, 1 ¼” width, 
 spaced at 30” centers. 

 2. Gutter Accessories: Fabricate expansion-joint covers, outlet tubes, ends 
 and other gutter accessories from same metal as gutters. 

  3. Gutter Style:  As Indicated on Drawings 
  4. Expansion Joints: 50 feet o.c. maximum  

  B. Downspouts: Provide sealed outlet tube at connection to gutter. Fabricate 
 rectangular downspouts from pre-finished 24 gauge metallic-coated steel complete 
 with mitered elbows.  Furnish with anchored metal hangers, formed from  same 
 material as downspouts. 

  1. Hangers: Hemmed edges 1 ¼ inch width. 

  2. Provide one precast concrete splash block or downspout boot as indicated 
  with each downspout.  

2.5 Soffit System: 
 

A. General: Factory formed metal soffit panels designed to be installed by lapping and 
interconnecting side edges of adjacent panels and mechanically attaching through 
panel to supports using a system of concealed fasters. Provide all accessories 
required for a complete and finished installation with continuous “J” closure at soffit 
panel ends and at perimeter of openings.   

 
B. Aluminum Sheet Material: Coil-coated sheet, ASTM B 209, alloy as standard with 

manufacturer, with temper as required to suit forming operation and structural 
performances required.  
1. Thickness: .032 inch nominal thickness 
2. Surface: Smooth, flat finish 
3. Exterior finish:  Pre-painted Kynar 500 or approved equal  
4. Color: To be selected by the Architect  

 
C. Soffit Panels 

1. Type: Perforated full vent panels at low eaves and non-perforated at rake 
eaves 

2. Interlocking edges 
3. Orientation: Span perpendicular to building face 

 
D. Flashing and Trim: Provide Manufacturer’s standard flashing and trim profiles, 

factory formed with color and finish to match soffit panels 
 
E. Acceptable Manufacture’s / Products:  Pac-Clad 850  

 
 2.6 Sheet Materials 
 
  A. Finished steel sheet material shall be 24 gauge Pre-finished Galvalume 

(Aluminum-zinc alloy-coated steel – “Hot Dipped Process”) per ASTM 
A792/A792M-97a 

 
  B. Unfinished steel sheet metal materials shall be Galvalume ASTM 792-86, AZ 55, 

“Satin Finish. 
 
  C. Finished materials shall be provided with 70% Kynar 500 Fluorocarbon coating, 

applied by the manufacturer on a Continuous Coil Coating Line, with a top side dry 
film thickness of 0.70 to 0.90 mil over 0.25 to 0.35 mil prime coat, to provide a total 
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dry film thickness of 0.95 to 1.25 mil.  Bottom side shall be coated with primer with 
a dry film thickness of 0.25 mil.  Finish shall conform to all tests for adhesion, 
flexibility and longevity as specified by the Kynar 500 finish supplier.  Color as 
selected by Architect. 

 
  D. Removable film shall be applied to the top side of the painted coil to protect the 

finish during fabrication, shipping and field handling.  This strippable film shall be 
removed immediately before installation. 

 
E. Soffit System Material: Aluminum Sheet Coil-coated sheet, ASTM B 209, alloy, 032 

inch nominal thickness with temper as required to suit forming operation and 
structural performances required.  Note: only the soffit system shall be of aluminum 
materials.  

 
 2.7 Accessory Materials 

  A. General:  Provide materials and types of fasteners, solder, welding rods, protective 
 coatings, separators, sealants, and other miscellaneous items as required for 
 complete sheet metal flashing and trim installation. 

 
  B. Fasteners: 
   1. Concealed fasteners for standing seam roofing system shall be 300 series 

alloy stainless steel pancake head, size and spacing per manufacturer’s 
recommendation for installation over rigid insulation/metal deck, to attach 
to 24 gauge clips spaced per manufacturer’s recommendation to comply 
with FM1-90/ 120 mph wind speed. 

  2. Miscellaneous fasteners: Wood screws, annular threaded nails, self-
 tapping screws, self-locking rivets and bolts, and other suitable fasteners 
 designed to withstand design loads. 

  a. Exposed Fasteners:  Heads matching color of sheet metal by 
 means factory-applied coating. 

  b. Fasteners for Flashing and Trim: Blind fasteners or self-drilling 
 screws with hex head washer gasket. 

  c. Blind Fasteners:  Exposed rivets shall be self-plugging type 
 minimum 3/16” diameter 300 series alloy high-strength stainless-
 steel with stainless-steel stems. 

  d. Exposed Rivets: 
     Exposed rivets shall be self-plugging type minimum 3/16" diameter 

  300 series alloy stainless steel with stainless steel stems. 
 
  C. Sealants: 
   1. Standing Seam Sealant: Factory applied extruded vinyl weather seal. 
 
   2. Flashing Sealant: shall be approved equal to Tremco Spectrum 1. 

  3. Sealing Tape:  Pressure-sensitive, 100 percent solids, polyisobutylene 
 compound sealing tape with release-paper backing.  Provide permanently 
 elastic, nonsag, nontoxic, nonstaining tape. 

  4. Elastomeric Sealant:  ASTM C 920, elastomeric polyurethane polymer 
 sealant; of type, grade, class, and use classifications required to seal joints 
 in sheet metal flashing and trim and remain watertight. 
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  5. Butyl Sealant:  ASTM C 1311, single-component, solvent-release butyl 
 rubber sealant, polyisobutylene plasticized, heavy bodied for hooked-type 
 expansion joints with limited movement. 

 
 2.8 Fabrication 
 
  A. Preformed Roofing Metal Panels: 
   1. Prefinished 24 gauge, Grade C G-90 galvanized steel panel shall conform 

to ASTM A446 within acceptable tolerances of ASTM A525 of continuous 
field formed full lengths. 

 
   2. Panels shall have minimum 2" vertical rib height, spaced at 16" o.c. 
 
   3. Panels shall be designed as true standing seam shape, requiring no 

trapezoidal foam closures, plugs or fillers at eaves. 
 
   4. Standing seams shall mechanically interlock with concealed anchorage to 

prevent entrance or passage of water. 
 
   5. Seams shall allow anchorage to resist negative loading and allow 

expansion and contraction of panels due to thermal changes. 
 
   6. Integral snap seams which are not mechanically seamed are not 

acceptable. 
 
   7. Standing seams shall contain a factory applied Extruded Vinyl Weather 

Seal with the continuous inner rib system to prevent siphoning of moisture 
through the sidejoint seam (vinyl not available with intermittent clip 
system). 

 
   8. Panels shall be fabricated in continuous lengths as required.  No horizontal 

endlap joints shall be permitted in roof panel lengths.  Panels shall be full 
length from peak to eave as indicated. 

 
   9. Transverse or endlap seams will not be permitted. 
 
   10. Design panels to use concealed fasteners.  Exposed fasteners in roofing 

pans will not be permitted. 
 
   11. Standing seam must prevent water capillary action, or otherwise prevent 

water infiltration. 
 
   12. Examine panels as they are formed to ensure panels are being formed 

within acceptable tolerances. 
 
  B. Flashing and Trim: 
 

1. General:  Custom / Shop fabricate sheet metal flashing and trim to comply 
with recommendations of SMACNA's "Architectural Sheet Metal Manual" 
that apply to design, dimensions, metal, and other characteristics of work 
indicated.  Field verify measurements for accurate fit before shop 
fabrication. 

 
   2. Fabricate roofing and related sheet metal work in accordance with 

accepted shop drawings, manufacturer’s recommendations and applicable 
standards. 
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   3. Provide flashings in minimum 10'-0" sections except as otherwise noted.  

Form flashing using single pieces for full width.  Provide shop fabricated, 
mitered and joined corners. 

 
   4. All exposed adjacent flashing, ridge, and valleys shall be of the same 

material and finish as the roof panels. 
 
   5. All flashings, hem exposed edges on underside 1/4 inch. 
 
   6. All roof penetrations shall be flashed by Metal Roofing Contractor/Installer.  

All circular roof penetrations shall be made of a one piece construction 
from an EPDM membrane with aluminum base.  Roof curbs shall be 
furnished by Mechanical Contractor and upon acceptance, installed by 
Roofing Contractor/Installer. 

  7. Fabricate sheet metal flashing and trim in thickness or weight needed to 
 comply with performance requirements, but not less than that indicated for 
 each application. 

  8. Fabricate sheet metal flashing and trim without excessive oil canning, 
 buckling, and tool marks with exposed edges folded back to form hems. 

  9. Sheet Metal Accessory Seams:  Fabricate nonmoving seams for 
 accessories with soldered flat-lock seams.   

                       10. Sealed Joints: Form non-expansion but movable joints in metal to 
accommodate elastomeric sealant to comply with SMACNA 
recommendations. 

             11. Expansion Provisions:  Where lapped or bayonet-type expansion 
 provisions in the Work cannot be used, form expansion joints of 
 intermeshing hooked flanges, not less than 1 inch deep, filled with 
 elastomeric sealant concealed within joints. 

  12. Conceal fasteners and expansion provisions where possible on exposed 
 sheet metal flashing and trim,  

   13. Concealed cleats:  galvanized 20-gauge 

  14. Equipment support flashing, expansion joint covers, counterflashing, 
 flashing receivers, eave and rake flashing:  pre-finished 24-gauge 

 
3.0 - EXECUTION 
 
 3.1 Inspection 
  A. Examine alignment, attachment and placement of building roof structure and 

substrates before proceeding with installation of preformed metal materials.  
Substrate to be within 1/4" to true in 20 feet. 

 
  B. Examine roof deck before starting installation.  Deck must be clear, clean and 

smooth, free of depressions, waves or projections, dry and must remain dry and 
free of ice and snow, after roofing application commences.  

 
  C. Structural support such as diagonal bracing and connections shall be tightened in 

place before work can proceed. 
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  D. Field check dimensions and check support alignment with taut string or wire.  

Support misalignment will cause panel to oil can. 
 
  E. Do not proceed with installation until conditions are satisfactory.  Notify Architect in 

writing of unsatisfactory conditions. Commencement of installation of the metal 
panels indicates acceptance of all roof structure conditions. 

   
 3.2 Installation 
 
  A. General Installation Requirements: 
   1. Install roofing and flashings in accordance with accepted shop drawings 

and manufacturer’s product data, within specified tolerances. Minimum 
standards shall be as established by Sheet Metal & Air Conditioning 
Contractors’ National Association, Inc. (SMACNA) and National Roofing 
Contractors Association (NRCA). 

 
   2. Separate dissimilar metals and masonry or concrete from metals with 

bituminous coating.  Use fasteners with gasket where required to prevent 
corrosive action between fastener, substrate and panels. 

 
   3. Limit exposed fasteners to extent indicated on shop drawings. 
 
   4. Anchorage shall allow for temperature expansion and contraction 

movement without stress or elongation of panels, clips or anchors.  Attach 
clips to structural substrate using fasteners of size and spacing as 
determined by manufacturer’s design analysis to resist specified uplift and 
thermal movement forces. 

 
   5. Coordinate flashing and sheet metal work to provide weathertight 

conditions at roof terminations.  Fabricate and install in accordance with 
manufacturer’s recommendations, accepted shop drawings and applicable 
standards. 

6.  Torch cutting or cutting with abrasive tools of sheet metal including roofing, 
flashing and trim is not permitted. 

7.  Bed flanges in coating of elastomeric sealant where required for waterproof 
performance. 

8.  Install exposed sheet metal flashing and trim without excessive oil canning, 
buckling, and tool marks to fit substrates and to result in watertight 
performance.  Verify shapes and dimensions of surfaces to be covered 
before fabricating sheet metal.. 

9.  Install sheet metal flashing and trim in strait line and level indicated.  
Provide uniform, neat seams with minimum exposure of solder, welds, and 
elastomeric sealant. 

10.  Use fasteners of sizes that will penetrate substrate not less than 1-1/4 
inches for nails and not less than 3/4 inch for wood screws. 

11.  Underlayment:  Where installing metal flashing directly on substrates, 
install a slip sheet of elastomeric underlayment. After installation, 
underlayment shall not be exposed in excess of 60 days. 
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  B. Preformed Standing Seam Metal Roof Panels: 
 
   1. Fasten concealed anchorage with fasteners as recommenced by 

manufacturer and at spacings as required for wind uplift. 
 
   2. Verify with manufacturer locations of fixed connections and expansion 

connections. 
 
   3. Install starter and edge trim before installing roof panels. 
 
   4. Remove protective strippable film immediately prior to installation of roof 

panels. 
 
   5. Install panels to either Continuous Rib or Clips per manufacturer’s details. 
    
   6. Seam Panel sidelaps using power-driven Seamer as recommended by 

manufacturer to ensure watertightness. 
 
   7. Erect metal roofing with lines, planes, rises and angles sharp and true, and 

plane surfaces free from objectionable wave, warp, dents, buckle or other 
physical defects with minimum oil canning. 

 
   8. Do not allow traffic on completed roof.  If required, provide cushioned walk 

boards. 
 
   9. Protect installed roof panels and trim from damage caused by adjacent 

construction until completion of installation. 
 
   10. Remove and replace any panels or components which are damaged 

beyond successful repair. 
 
  C. Flashing: 
 
   1. Provide fascias, soffits, vents and/or coping to shape indicated and/or 
    recommendations for installation of work where not specifically detailed in 
    shop drawings.  Set sheet metal items level, strait lined and plumb. 
 
   2.     Provide concealed fasteners and provisions for expansion wherever 

possible. 
 
   3.     Fold back edges of concealed side of exposed edge to form ½" hem. 

 
4.  Secure to wood with screws.  

 
5.  Seal flashing and trim joints with elastomeric sealant as required for 

 watertight construction. 

6.  Reglet Flashing: Saw-cut reglets a minimum of one (1”) inch deep by one 
 quarter (¼”) inch wide into masonry substrate/wall and Insert metal 
 flashings into reglets, anchor with fasteners and wedges and seal joints 
 thoroughly.  

7.  Equipment Support Flashing:  Coordinate installation of equipment support 
 flashing with installation of roofing and equipment.  Weld or seal flashing 
 with elastomeric sealant to equipment support member. 
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8.  Pipe or Post Counterflashing:  Install counterflashing umbrella with close-
 fitting collar with top edge flared for elastomeric sealant, extending a 
 minimum of 4 inches over base flashing.  Install stainless-steel draw band 
 and tighten 

9.  Provide breakaway type expansion joint system as indicated above 4 hour 
 walls of same material and finish as roof panels. 

 
   10.  Set metal already partly formed in place and fasten by means of cleats. 

Use cleats to keep laps closed when face width exceeds 8". 
 
  D. Roof Drainage and Accessories: 

  1. General:  Provide gutters, down pipes and scuppers to shapes indicated 
 and/or required.  Systems shall include all items sized as necessary to 
 carry off water to splash blocks or into boots. Install sheet metal roof 
 drainage items to produce complete roof drainage system according to 
 SMACNA recommendations and as indicated.  Coordinate installation of 
 roof perimeter flashing with installation of roof drainage system. 

  2. Gutters:  Join sections with riveted and soldered joints or with lapped joints 
 sealed with elastomeric sealant.  Provide for thermal expansion.  Attach 
 gutters at eave or fascia to firmly anchored straps maximum 30 inches on 
 center.  Provide end closures and seal watertight with sealant.  Slope to 
 downspouts. 

   a. Front top elevation of gutter shall be installed minimum 1” below  
  front top elevation of low point roof edge attached with loosely lock 
  straps to front gutter bend and anchor to roof edge. 

  b. Install gutter with joints not exceeding 50 feet on center to allow for 
 linear expansion with expansion joint caps. 

  3. Downspouts: Join sections with 1-1/2-inch (38-mm) telescoping joints.  
 Provide fastener straps designed to hold downspouts securely 1 inch away 
 from walls; locate fastener straps at top and bottom and between 
 approximately 48”  inches o.c.. 

   a. Provide elbows at base of downspout to direct water away from  
  building. 

   b. Connect downspouts to underground drainage system where  
  indicated with transition fittings. 

  4. Expansion-Joint Covers:  Install expansion-joint covers where indicated or 
 required to adhere with profiles indicated.  Lap joints a minimum of 4 
 inches (100 mm) in direction of water flow. 

 
   5. Down pipe straps shall be 20 gauge metal hangers, 1-1/2" wide anchored 

into wall each side of down pipe.  Straps shall be minimum 8'-0" apart with 
minimum two per pipe. 

  
   6. Provide prefabricated downspout outlet tubes at gutter/downspout 

intersection for attachment.  Seal thoroughly. 
 
   7. Provide prefinished rain water diverters at all valley/gutter intersections. 
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E. Soffit System: 
 
1. General: Install Pre-finished Aluminum Soffit System according to 

Manufacturers standard instruction to thoroughly eliminate gaps, openings 
and adhere to design intentions as indicated on the drawings.  
a. Span soffit panels perpendicular to building face 
b. Attach to prevent wind damage and allow thermal movement with 

color matching fasteners.  
c. Install to conceal cut edges  
d. Touch-up as required to match exposed finish 

 
3.3 Field Quality Control 

  A. Tolerances: 
   1. Applicable erection tolerances: Maximum variation from true planes or 

lines shall be 1/4" in 20'-0", 3/8" in 40'-0" or more. 
 
   2. Roof structure and roof system are designed for minimum roof slope of 

1/2:12 (refer to roof plans for areas and slope). 
 
  B. Manufacturer’s Twenty (20) Year Weathertightness Warranty Field Inspections: 
   1. The manufacturer’s factory technician shall inspect the installer’s work 

during the course of the metal roof construction: 
    a. First, upon completion of underlayment and trim installation and 

prior to panel installation. 
    b. Second, at the conclusion of the panel installation. 
 

2. The factory technician is to review all details with the Subcontractor’s 
designated superintendent for conformance to the approved shop drawings 
and the requirements of the weathertightness warranty.  Any corrections 
shall be the responsibility of the installer. 

  C. Damaged or deteriorated sheet metal material beyond minor repair, shall 
 be subject to rejection and replacement as determined by the Architect. 

 
D. Touch-up exposed fasteners using paint furnished by roofing panel manufacturer 

and matching exposed panel surface finish.
 
 3.4 Cleaning  
 

A. Clean roof in accordance with manufacturer’s recommendations. 

  B. Clean exposed surfaces immediately upon installation, clean finished surfaces, 
 including removing unused fasteners, metal filings, pop rivet stems, pieces of 
 flashing and temporary protective film materials.  Maintain in a clean condition 
 during construction. Leave and maintain in clean condition.  Touch up minor 
 abrasions and scratches in finish per manufacturer’s recommendations with touch-
 up paint supplied by manufacturer.  

C.  To prevent rust staining and scratches on finished surfaces, immediately remove 
 fillings produced by drilling or cutting. 

D.  Promptly remove all scrap and construction debris from the site.  
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 3.5 Final Inspection 
 

A. Final inspection will be performed by the Architect with Department of Construction 
Management (DCM)Inspector. Schedule with the Architect Three (3) weeks in 
advance.  

 
B. Fully executed roof warranties must be presented at time of Final Inspection.  

 
 
END OF SECTION 
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 SHEET METAL WORK FLASHING AND TRIM - SECTION 07621 
 (Baked Enamel Steel) 
 
1.0 - GENERAL 
 

1.1 Scope 
The work under this section consists of all sheet metal work, including metal flashing, trim 
and roof drainage accessories. 

 
1.2 Applicable Standards / Quality Assurance 
 

A. The workmanship and methods employed for forming, anchoring, joining, and 
measures for expansion and contraction of sheet metal work shall conform to the 
applicable details and standards as indicated in the “Architectural Sheet Metal 
Manual, 6th Addition” as published by the Sheet Metal and Air Conditioning 
Contractors National Association, Inc. and referred to as "The SMACNA Manual," 
unless other methods are indicated on the project drawings or specified herein. 

 
B.  See Division 1 for required Pre-Roofing Conference. 
 
C.  Prior to fabrication, verify field conditions and coordinate the work if this section 

with trades of adjoining work as required to provide a complete weathertight 
system consistent with roofing manufacturer’s warranty requirements. The work of 
this section is subject to acceptance by the Roofing Material Manufacturer and 
Roofing Contractor. Verify the substrate to be sound, dry, properly sloped, clean, 
and secure prior to installation of sheet metal work.   

 
D. Workmanship shall be of best quality. Shop fabricate sheet metal components 

whenever possible without tool marks and oil-canning. The various sections shall 
be uniform and have true lines.  The joints at corners, angles and different sections 
shall be accurately fitted and rigidly secured.  Exposed edges are to be folded 
back, joints are to be flat lock seamed and soldered, expansion is to be provided 
for in long run work. Provide materials of this section and installation to promote 
longevity and prevent water infiltration.  

 
E. Galvanic action shall be prevented where two different metals are joined together.  

Use bitumastic coating or other approved method. 
 
F. Sheet Metal and Flashing / Trim shall be provided in thickness or weight to 

withstand wind loads according to zone (but in no case less than 90 MPH winds), 
thermal movement and building movement as required to avoid compromise of 
quality.  Roof edge flashing components shall meet or exceed recommendations of 
FMG Loss Prevention Data Sheet 1-49.  

 
G. Comply with the following material and finish standards:   ASTM D 2244-68, ASTM 

D 659-74, ASTM A 653/A 653M, ASTM A 755/A 755M, ASTM A 792/A 792/M, 
ASTM C 1311 and   ASTM D 4586 

 
1.3 Related Documents 
 Drawings and Division 1 of the Specifications 
 
1.4 Handling and Storage 

Sheet metal items shall be carefully handled to prevent damage and shall be stored above 
the ground in a covered dry location.  Damaged items that cannot be restored to a like new 
condition will be rejected and shall be replaced. Materials shall not be stored on the roof.  
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1.5 Verifying Dimensions 

The contractor shall verify governing dimensions at the building and examine adjoining 
work on which sheet metal is dependent for installation according to the intent of this 
specification. 

 
1.6 Examination of Surfaces 

The contractor shall examine all surfaces to be covered with sheet metal, shall report any 
defective surfaces to the architect, and shall not begin work until the defective surfaces 
have been corrected. 

 
 1.7 Submittals and Samples 

A.  Submit product data, color charts and samples with intended factory finish and 
profiles of each product as detailed in SECTION 01350. 

 
B.  Submit Shop Drawings with plan layouts, elevations and enlarged construction 

details of each applicable roof condition, identified and shown with dimensions, 
profiles and relationship to adjoining components and materials. Indicate the 
following as applicable: gauge, weight, thickness, fastening, joining, support, 
anchoring, expansion measures, etc.   

 
2.0 - PRODUCTS 
 

2.1 Sheet Metal Materials 
A. Zinc-Coated (Galvanized) Steel Sheet -G90 (Z275) coated, structural quality.  

(minimum 24 ga.)  
 
B. Factory Finished Baked Enamel Aluminum-Zinc-Coated (Galvalume) Steel Sheet, 

Class AZ50 coating designation Grade 40, Class AZM150 coating designation 
Grade 275.  

 1. Material shall be minimum 24 ga. approved equal to “MBCI Batten-Lock”, 
 “AMS Lock-Seam” or “AEP-SPAN Span-Lock” with factory sealant and 
 striations. 

 2. Factory finish shall be approved equal to KYNAR 500. Color to be selected 
 by the Architect through the submittal process. 

 
 2.2 Underlayment 
  Cold applied, self-adhering elastomeric sheet 30 mils minimum thickness with releasable  
  paper backing. Install as per manufacturer’s recommendations.  
 
 2.3 Sealing Materials   

A. Sealant shall be elastomeric polyurethane polymer as recommended by 
manufacturer for use with the work of this section for a finished weathertight 
installation.  

 
B. Elastic Sealing Tape with releasable paper backing shall be provided as 

recommended by manufacture for use with the work of this section for a permanent 
weathertight installation. 

 
C. Asphalt Roofing Cement shall be asbestos free and comply with ASTM D 4586 and 

used only as recommended by manufacture for use with the work of this section for 
a finished weathertight installation. 

 
D. Butyl Sealant shall comply with ASTM C 1311 and used only as recommended by 

manufacture for use with the work of this section for a finished weathertight 
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installation. 
 
E. Bituminous Asphalt Mastic, cold applied, shall be asbestos free and used only as 

recommended by manufacture for use with the work of this section for a finished 
weathertight installation. 

 
2.4 Fastening 

A. Unless indicated otherwise, fastening system shall be concealed with cleats for 
expansion / contraction abilities, at exposed visible finished flashing and trim.   

 
B. Nails, self-tapping screws, bolts, rivets, and other fastenings for sheet metal shall 

be of the size and type suitable for the intended use. Exposed fasteners shall 
match contacted sheet metal finish.   

 
2.5 Sheet Metal Work - Roof Drainage Accessories and Fabricated Components 

 A. Gravel guards, high and low; Counter Flashing; Flashing Receivers; Eave and 
 Rake Flashing and Equipment Support Flashing as indicated and/or required shall 
 be fabricated from prefinished 24-gauge sheet metal material. 

 
 B. Fascias and/or Coping to shape indicated and/or required. shall be fabricated from 

 prefinished 24-gauge sheet metal material and attach continuously with 20 gauge 
 concealed cleats.  

 
 C. Gutters shall be fabricated per sectional profile as indicated with factory pre-

 finished sheet metal material of thickness as necessary to structurally support 
 weight of rain water loading according to manufactures calculation charts; but in no 
 case less than 24 gauge.  Gutter shall be provided in maximum lengths, not less 
 than 8’-0” .  Support gutter with 1 ¼” wide x 16 gauge straps of matching material 
 at 30” max. o.c.  Provide the following fabricated gutter accessories as required: 
 sealed outlet tubes, ends, expansion joint covers, etc. of matching material. Gutter 
 Expansion Joints shall be provided 50’-0” o.c. maximum.  

 
 D. Downspouts, shall be fabricated rectangular in sectional profile with factory pre-

 finished sheet metal material of thickness as necessary to structurally support 
 weight of rain water loading according to manufactures calculation charts; but in no 
 case less than 24 gauge. Neatly miter all angled joints & elbows.  Provide the 
 following fabricated downspout accessories as required: 16-gauge x 1 ¼” wide 
 hanger straps of matching material w/ anchor fasteners, minimum three per 
 downspout; precast concrete splash blocks; 24 gauge fabricated splash pans, 
 etc. 

 
 E. Downspout strainers shall be installed in top of each downspout.  Metal strainers 

 shall be 1/2" woven mesh not less than 4" high and extend full coverage into 
 downspout. 

 
 F. Boots where indicated - Metal Downspouts boots, if specified, shall be provided 

 under Miscellaneous Metals; otherwise provide PVC Boots to fit and transition from 
 rectangular downspout sections to round underground pipe sections.   

 
 G. Scuppers and Leader Heads to shape / style indicated.  Systems shall include all 

 items sized as necessary to carry off water to splash blocks or into boots.  Bronze 
 overflow Outlet Nozzles as associated with roof drains, shall be required as 
 indicated – see Plumbing.   

  
H. Sandwich Panels 1” insulated sandwich panel Kynar aluminum skin over aluminum 
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honeycomb core equal to Rock West Composites. Color to be selected by Architect.  
 
 

2.6 Miscellaneous Sheet Metal Work 
Sheet metal items not covered elsewhere in this section shall be as indicated on the 
drawings and as required to form a watertight installation.  Profiles, bends, and 
intersections shall be sharp, even, and true.  Joints shall be locked, or lapped and soldered, 
as applicable. 
A. Metal Flashing and Counter Flashing exposed to view.  Fabricate and install in 

accordance with related work manufacturer's requirements. 
 

1. Flashing for all projections through walls and/or roof which are not 
furnished under other sections. 

 
2. Metal flashing for equipment specified under Plumbing, Mechanical, and/or 

Electrical Sections, projecting through the walls and/or roof shall be 
furnished under the respective sections and accepted / installed under this 
section. 

 
B. Accessories 

All accessories or other items essential to completeness of sheet metal installation, 
though not specifically shown or specified, shall be provided compatible with 
comparable material specified.  

 
2.7 Plumbing Vent Flashing  

All plumbing stacks projecting through the roof shall be flashed appropriately according to 
compatibility with roofing system with either: 3 lb. lead flashing extending up plumbing vent 
stack and turned down into vent stack (minimum 1") or prefabricate Deck-tight as approved 
by the roofing system manufacturer.   
 

 2.8 Project Identification Plaque 
Provide an engraved aluminum plaque, nominal 4”x 6” x 1/8” thick, with information 
pertinent to the project including the following: Date of roofing installation, Roofing 
Manufacturer, Contractor, Architect, Roofing Product, Warranty period, etc. 

 
3.0 - EXECUTION 
 

3.1 General 
A. All sheet metal work, including but not limited to: flashing, counter flashing, gravel 

stops, post / pipe flashing, fascia, trim flashing, rake flashing, gutters, downpipes, 
scuppers, pans, etc. shall be quality installed as required and/or indicated on the 
drawings for a complete weathertight system. 

 
B. Surfaces to which sheet metal is applied shall be even, smooth, sound, thoroughly 

clean and dry, and free from defects that might affect the application or 
appearance. 

 
C. Materials furnished under this section which are to be built in by others shall be 

delivered to the site in time to avoid delays to construction progress. 
 
D. All cutting, fitting, drilling, and other operations in connection with sheet metal 

required to accommodate the work of other trades shall be performed under this 
section. Torch cutting or abrasive saw cutting shall not be allowed.   

 
 E. Where sheet metal is in contact with dissimilar metals, mortar, concrete or masonry 
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 materials, the dissimilar surfaces shall be kept from direct contact by painting the 
 contact surfaces with a coating of an approved bitumastic compound.  Sheet metal 
 in contact with treated wood shall have an underlayment backing of waterproof 
 membrane for contact separation. 

 
 F. Plumbing vents roof penetrations shall be located and provided by the Roofing 

 Contractor in coordination with the Plumbing Contractor.   
 

3.2 Fabrication 
A. Fabricate and install sheet metal with lines, arises, and angles sharp and true and 

plane surfaces free from wave, warp, or buckle.  Exposed edges of sheet metal 
shall be folded back to form a 1/2" wide hem on the side concealed from view.  
Finished work shall be free from water leakage under all weather conditions. 

 
B. All items shall be fabricated in maximum lengths.  All joints shall be held to a 

minimum and spaced symmetrical. Joints shall be neatly sealed with an 
elastomeric sealant to achieve weathertightness.  

 
3.3 Expansion 

All sheet metal work shall be so designed and anchored that the work will not be “oil-can” 
distorted nor the fastenings seriously stressed from expansion and contraction of the metal. 

 
3.4 Installation 

A. This contractor shall cooperate and coordinate with other trades in the correct 
placing of anchorage and the preparation of surfaces which are to receive sheet 
metal work.  Any defects in the work of other trades shall be reported to the 
architect.  The beginning of installation work by this contractor shall indicate his 
acceptance of adjoining work. 

 
B. All sheet metal work shall be set level and to true planes as indicated on the 

drawings and installed as intended in a first quality manner according to standards 
of SMACNA and industry standards for a complete watertight flashing system.  

 
C. Anchor bolt or screws used to secure the work to other materials or at expansion 

joint covers shall be tightened sufficiently to properly secure the work and still 
permit expansion and contraction of the assembly. 

 
D. Install roof drainage accessories as required for a complete watertight roof 

drainage system according to the standards of SMACNA.   
 

   Gutters 
1. Gutters shall be installed to slope to downspouts 
2. Gutter joints shall be lapped, riveted and soldered and sealed with 

elastomeric sealant to prevent leaking.  
3. Provide expansion joint with back-to-back sealed end closures not to 

exceed 50’ o.c. and joint caps to lap 4” minimum.  
4. Anchor gutter sections at upper limits to eave or fascia with straps to 

support outer limits at 30” o.c. max.  
5. Provide gutters with sealed end closures.  
 
Downspouts 
1. Provide sealed outlet tube at connection to gutter. 
2. Provide 1 ½” telescoping section joints 
3. Provide Fastener straps to secure downspout to and 1” off of the wall at 

approximately 48” o.c.  
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4. Provide turn-out elbows where indicated to direct water away from the 
building base onto splash blocks on grade or splash pans on adjacent roof 
surface. Splash pans shall be set in elastomeric sealant.  Provide strait 
boot connection where boots are indicated to direct water into below 
ground storm drainage.  

5. Coordinate location of downspouts with architectural building elevation 
drawings; contact the Architect if conflicts occur.  

6. Minimum size 4” x 5” 
 

E. Utilize appropriate fasteners to penetrate substrate as follows: 1 ¼” minimum for 
nails and ¾” minimum for screws. Fasteners into treated wood shall be stainless 
steel.  

 1. Fasten roof edge flashing per recommendation of FMG Loss Prevention 
 Data Sheet 1-49 according to zone but space not more than 4” o.c. 
 staggered.   

 2.  Bottom limits of roof edge flashing shall be provided with interlocked 
 continuous cleats fastened to substrate 12” o.c.   

 
F. Pipe / Post Flashing shall be wrap-around umbrella type with tightened s.s. draw 

band and flared upper edge with sealant fill to achieve minimum 5” of coverage at 
pipe / post perimeter.    

 
G. Permanently attach the Project Identification Plaque where readily visible from the 

roof and in immediate proximity of the work of this project.  
 

 3.5 Roof Flashing Installation 
A. General:  Install sheet metal roof flashing and trim to comply with performance 

requirements, NRCA’s “Roofing and Waterproofing Manual” and SMACNA's 
"Architectural Sheet Metal Manual."  Provide concealed fasteners where possible, 
set units true to line, and level as indicated.  Install work with laps, joints, and 
seams that will be permanently watertight. 

 
B. Roof Edge Flashing:  Anchor to resist uplift and outward forces according to 

recommendations in FMG Loss Prevention Data Sheet 1-49 for specified wind 
zone and no less than 4” on center staggered. 
1. Interlock bottom edge of roof edge flashing with continuous cleats 

anchored to substrate at 12” centers through the vertical leg face. 
 

C. Pipe or Post Counterflashing:  Install counterflashing umbrella with close-fitting 
collar with top edge flared for elastomeric sealant, extending a minimum of 4 
inches (100 mm) over base flashing.  Install stainless-steel draw band and tighten. 

 
D. Counterflashing:  Coordinate installation of counterflashing with installation of roof 

flashing.  Insert counterflashing in reglets or receivers and fit tightly to base 
flashing.  Extend counterflashing 4 inches (100 mm) over counter flashing.  Lap 
counterflashing joints a minimum of 4 inches (100 mm) and bed with elastomeric 
sealant. 
1. Secure in a waterproof manner by means of snap-in installation and 

sealant or lead wedges and sealant; interlocking folded seam or blind 
rivets and sealant as indicated. 

 
E. Roof-Penetration Flashing:  Coordinate installation of roof-penetration flashing with 

installation of roofing and other items penetrating roof.  Install flashing as follows: 
1. Seal with elastomeric sealant and clamp flashing to pipes penetrating roof. 
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3.6 Wall Flashing Installation 

A. General:  Install sheet metal wall flashing to intercept and exclude penetrating 
moisture according to SMACNA recommendations and as indicated.  Coordinate 
installation of wall flashing with installation of wall-opening components such as 
windows, doors, and louvers. 

 
B. Reglets:  Saw-cut reglets a minimum of one (1”) inch deep by one quarter (¼”) inch 

wide into masonry substrate/wall at locations indicated. 
 
3.7 Miscellaneous Flashing Installation 

A. Equipment Support Flashing:  Coordinate installation of equipment support flashing 
with installation of roofing and equipment.  Weld or seal flashing with elastomeric 
sealant to equipment support member. 

 
3.8 Cleaning and Protection 

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation 
and weathering. 

 
B. Clean and neutralize flux materials.  Clean off excess solder and sealants. 
 
C. Remove temporary protective coverings and strippable films as sheet metal 

flashing and trim are installed.  On completion of installation, clean finished 
surfaces, including removing unused fasteners, metal filings, pop rivet stems, and 
pieces of flashing.  Maintain in a clean condition during construction. 

 
D. Replace sheet metal flashing and trim that have been damaged or that have 

deteriorated beyond successful repair by finish touchup or similar minor repair 
procedures. 

 
 E. After installation is completed, all sheet metal work shall be cleaned with solution  

   recommended by Metal Manufacturers.  Refinish metal where necessary, replace 
   damaged parts, and leave in complete and finished condition. 
 

3.9 Warranty  
A. Provide Manufacturer’s Standard Twenty (20) Year Finish Warranty to support 

factory finish shall not chalk, peel, crack, fade or change in color in excess of 2 
NBS units as per ASTM D 2244-68. 

 
B. The work of this section shall be concurrently covered under the “General 

Contractor’s Five (5) Year Roofing Guarantee” as required by the State of Alabama 
per Division 1.  

 
END OF SECTION 
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 CAULKING AND SEALANTS - SECTION 07910 
 
1.0 - GENERAL 
 

1.1 Scope 
The work under this section consists of caulking and sealants. 

 
1.2 Work Included 

See the drawings for all items and places requiring caulking.  Completely seal with 
specified caulking compound joints around door frame and frame base and window frames 
(inside and outside); all other openings in masonry, concrete, or precast concrete joints in 
or between precast concrete panels; beneath all exterior thresholds; around plumbing 
fixtures; all places indicated on the drawings to be caulked; and all other places where 
caulking is required, whether specifically shown on the drawings or not. 

 
1.3 Submittals 

Submit for approval product literature and samples of all materials proposed for use. Colors 
to be approved in the field by the Architect to match adjacent construction color. 

 
2.0 - PRODUCTS 
 

2.1 Sealant 
A. Exterior sealant shall be a gun grade one part silicone compound.  Materials shall 

be Tremco Spectrem 1, Dow Corning No. 790 or Pecora No. 890, color as 
selected. 

 
B. Primer, if required, for the silicone sealant shall be a quick drying clean primer as 

recommended by the manufacturer of the material used. 
 

2.2 Caulking 
A. Interior caulking compound shall be a paintable, one part, gun grade butyl rubber 

base material equal to Tremco Tremflex 834 Acrylic, Pecora BC-158 or DAP Butyl 
Flex or acrylic latex base caulking compound equal to Pecora AC-20 or DAP Latex 
Caulk. 

 
B. Floor Caulking compound shall be a tintable, semi-self leveling polyurethane base 

equal to Tremco THC900/901. Colors shall be selected by Architect from 
manufacturers entire line of colors.  

 
2.3 Fire Caulking 

All locations indicated and/or all penetrations or openings into fire barriers shall be sealed 
with fire caulk material meeting UL requirements for such application.  Submit product 
literature indicating UL compliance for approval.  All trades shall use same fire caulk 
product.  Installer shall be certified by the manufacturer. 

 
2.4 Compressible Joint Sealant 

Sealant shall be compressible polyurethane foam impregnated with polybutylene, Polytite 
as manufactured by Polytite Manufacturing Corporation, or other material as approved. 

 
2.5 Filler 

Filler shall be polyethylene foam, polyurethane foam, untreated jute, pointing mortar or 
other oil-free materials subject to approval of the manufacturer of the caulking or sealant 
compound. 
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2.6 Accessories 

A. Bond breaker shall be polyethylene tape. 
 

B. Solvents, cleaning agents, and other accessory materials shall be as 
recommended by the sealant manufacturer. 

3.0 - EXECUTION 
 

3.1 Joint Preparation 
A. Joints deeper than 1/2" shall be built up to a depth of 3/8" below adjacent surfaces 

with approved filler material prior to applying sealant.  All surfaces must be clean 
and dry.  Any protective coating or foreign matter such as oil, dust, grease, dirt, or 
frost on building materials that will impair bond shall be removed.  Masonry and 
concrete surfaces shall be sound.  If required by manufacturer's instructions, apply 
brush coat of primer to surfaces and allow to dry before applying sealant. 

 
B. At the option of the applicator, the surfaces next to the joints may be masked to 

obtain a clean neat line.  Remove tape immediately after tooling the sealant. 
 

3.2 Application 
A. Caulking or sealant shall be used from manufacturer's original cartridge in a 

standard open type, hand operated caulking gun.  Nozzle shall be cut to proper 
size to obtain a neat, smooth and uniform bead.  When handling bulk material, 
manufacturer's instructions shall be followed. 

 
B. A full bead of caulking or sealant shall be applied into joint under sufficient 

pressure, drawing nozzle across caulking or sealant to leave a slightly concave 
surface.  Tool with a caulking tool or soft bristled brush moistened with solvent 
within 10 minutes after exposure.  All sealed joints shall be watertight. 

 
C. Joints shall be caulked before painting adjacent work.  Do not paint over silicone 

sealant compound. 
 
D. Fire caulk shall be installed to comply with manufacturer’s requirements, UL 

requirements, and requirements of authority having jurisdiction. 
 

3.3 Clean-up 
On non-porous surfaces, excess uncured caulking shall be immediately removed with a 
solvent moistened cloth.  On porous surfaces, excess caulking should be allowed to cure 
overnight, then remove by lightly wire brushing or sanding.  All adjacent surfaces shall be 
clean and free from stains. 

 
 
END OF SECTION 
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 HOLLOW METAL DOORS & FRAMES - SECTION 08110 
 
1.0 - GENERAL 
 

1.1 Scope 
Furnish and install all hollow metal doors and frames including view windows, as indicated 
on the drawings and herein specified. 

 
1.2 Submittals 

A. Submit shop drawings for approval. 
 

B. Drawings shall show a schedule of openings using architectural opening numbers, 
all dimensions, jamb and head conditions, construction details, preparations for 
hardware, gauges, and finish. 

 
1.3 Templates 

A. Manufacturer shall obtain templates of all applicable hardware from the Finish 
Hardware Contractor and make proper provision for the installation of this 
hardware. 

 
B. Unless otherwise specified in the hardware section of the specifications, hardware 

locations shall be in accordance with the recommendations of The National 
Builder's Hardware Association. 

 
1.4 Marking and Storage 

Mark each frame for intended location.  Store frames off the ground and in a manner to 
protect them from damage. 

 
1.5 Storage 

A. Doors shall be stored in a dry, secure location to prevent exposure to weather 
and/or moisture. 

 
B. Frames shall be stored off the ground and protected from weather until in place. 

 
2.0 - PRODUCTS 
 

2.1 Door Construction 
A. Exterior Doors:  Formed up sheets not less than 16 U.S. gauge rigidly connected 

and reinforced inside with continuous interlocking 20-gauge hat stiffeners, spaced 
a maximum of 6" apart.  Interior Doors:  Formed up sheets not less than 18 U.S. 
gauge rigidly connected and reinforced inside with continuous interlocking 20-
gauge hat stiffeners, spaced a maximum of 6" apart.  Sound deadening material of 
rock wool batts, insulites or other standard recognized available sound deadening 
materials shall be placed between all stiffeners and plates.  Honeycomb doors are 
not acceptable.  Suitable provision shall be made to receive glass panels or 
louvers.  Edge seams are to be continuously welded and ground smooth.  Bondo 
seams are not acceptable. 

 
B. Louvers for interior metal doors shall be of sizes and types as indicated, inverted 

"V" with metal frame overlapping the door face. 
 

C. Louvers for exterior doors shall be of sizes and types as indicated, rainproof, 20 ga. 
galvanized steel.  Provide No. 16 wire mesh screen at inside of louvers. 

 
D. Doors and frames shall be equal to Steelcraft, Curries, Republic or approved equal. 
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a. Photoelectric sensors that cast an invisible beam across the door 
opening and reverses the downward motion of the door when an object 
enters the path of the beam. 

b. Built-in (to motor assembly) brake mechanism eliminates uncontrolled 
curtain travel independent of other safeties. 

c. Sensing Edge Protection (option; not standard) 
1) Electric sensing edge. 

13. Actuators: 
a. One Open/Close/Stop push button station incorporated into Control 

Panel. 
b. Radio control. 
c. Interior Push buttons. 
d. Exterior Push buttons. 
e. Interior Key switch. 
f. Exterior Key switch. 
g. Loop detectors. 
h. Motion detectors. 
i. Warning light. 

14. Wind Load: Design door assembly to withstand wind/suction load of 20 psf 
(958 Pa) in conformance with DASMA 108-2012 and as required by local 
codes without damage to door or assembly components.  

 
C. EverServe Model 625S Insulated Springless Rolling Service Doors with Stormtite 

perimeter seals by Overhead Door Corporation. 
1. Curtain: Interlocking roll-formed metal slats as specified with endlocks 

attached to each end of alternate slats to prevent lateral movement. 
a. Flat Profile insulated type F-265i with 24 gauge back covering steel or 

stainless steel; .024 inch (.06 mm) aluminum, for doors up to 20 feet 
wide fabricated of: 
1) 24 gauge powder coated steel. 
2) 22 gauge galvanized steel. 
3) 20 gauge galvanized steel. 
4) 18 gauge galvanized steel. 
5) 22 gauge stainless steel. 
6) 20 gauge stainless steel. 
7) .040 inch (1 mm) Aluminum. 

b. Insulation: Slat cavity shall be filled with CFC-free, foamed-in-place, 
polyurethane insulation. 

c. Insulated Vision Lites: Provide with uniformly spaced openings. Provide 
with dual wall polycarbonate lites. 
1) Size: 3 inch by 5/8 inch (76 mm by 16 mm) 
2) Size: 10 inch by 1 inch (254 mm by 25.4 mm) 

2. Performance: 
a. R-Value: 7.7, U-Value: 0.13. 
b. Through Curtain Sound Rating: Sound Rating: STC-28 (STC-30+ with 

HZ noise generator) as per ASTM E 90. 
c. Installed System Sound Rating: STC-21 as per ASTM E 90. 
d. U-factor: 0.91 NFRC test report, maximum U-factor of no higher than 

1.00. 
e. Air Infiltration: Meets ASHRAE 90.1 & IECC 2012/2015 C402.4.3 Air 

leakage < 1.00 cfm/ft2. 
3. Curtain and Hood Finish: 

a. Galvanized Steel: Slats and hood galvanized in accordance with ASTM 
A 653 and receive rust-inhibitive, roll coating process, including 0.2 mils 
thick baked-on prime paint, and 0.6 mils thick baked-on polyester top 
coat. 
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1) Polyester Top Coat. 
(a) Gray polyester. 
(b) Tan polyester. 
(c) White polyester. 
(d) Brown polyester. 

2) Powder Coat: 
(a) PowderGuard Premium powder coat color as selected by 

the Architect. 
(b) PowderGuard Max powder coat, color as selected by 

Architect. 
3) Non-galvanized exposed ferrous surfaces shall receive one coat 

of rust-inhibitive primer. 
b. Stainless Steel: Slats shall be stainless steel finished as follows. Hoods 

are only available in No. 4 satin finish. 
1) Finish: 2B mill finish. 
2) Finish: No. 4 satin finish. 

c. Aluminum: Slats and hood shall be aluminum finished as follows. 
1) Finish: Mill finish. 
2) Finish: Powder Coat: 

(a) PowderGuard Premium powder coat color as selected by 
the Architect. 

(b) PowderGuard Max powder coat, color as selected by 
Architect. 

4. Weatherseals: 
a. Vinyl bottom seal, exterior guide and internal hood seals. 
b. Interior guide weatherseal. 
c. Lintel weatherseal. 

5. Bottom Bar: Two metal angles, minimum thickness 3/16 inch, bolted back to 
back to reinforce curtain in the guides. 
a. Material: 

1) Steel. 
2) Extruded aluminum. 
3) Stainless steel with brushed finish. 

6. Guides: Three Structural steel angles provided with high usage guide wear 
strip to minimize wear and reduce sound. 
a. Material: 

1) Steel. 
2) High usage guide wear strips. 

7. Brackets:  
a. Hot rolled prime painted steel to support counterbalance, curtain and 

hood. 
b. Galvanized steel to support counterbalance, curtain and hood. 

8. Finish; Bottom Bar, Guides and Brackets: 
a. PowderGuard Premium powder coat in black color. 
b. PowderGuard Premium powder coat color as selected by the Architect. 
c. PowderGuard Zinc base coat, gray. 
d. PowderGuard Zinc base coat with PowderGuard Premium powder coat 

color as selected by the Architect. 
e. PowderGuard Textured powder coat color as selected by the Architect. 
f. PowderGuard Max powder coat color as selected by the Architect... 

9. Motor: Direct drive, integrated gear motor/brake assembly sized for openings. 
Provide with a manual hand chain for operation during power outages. 
Operator and drive assembly is factory pre-assembled and provided with all 
wiring harnesses needed direct from the factory. 
a. Supply Voltage: 220/240V AC, 1-phase, operating range 220/240V. 
b. Supply Voltage: 230V AC, 3-phase, operating range 208/245V. 
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c. Supply Voltage: 440/480V AC, 3-phase. Requires appropriate step 
down transformer.. 

d. Supply Voltage: 575V AC, 3-phase. Requires appropriate step down 
transformer. 

e. Left hand mount. 
f. Right hand mount. 

10. Control Panel: Electronic controller with microprocessor self-diagnostics. 
Digital readout indicates door action, alarm conditions and fault conditions. 
Time delay self-close timer and non-resettable cycle counter are included. 
Enclosure is IP54 rated (NEMA 3 equivalent). 

11. Door Roll: Directly driven, springless roll shall be steel tube with integral 
shafts, keyed on the Drive End and supported by self-aligning greaseable 
sealed bearings. Door shall not require any counterbalance device. 

12. Hood: Protecting drive motor, barrel, chain, and sprocket from dirt and debris 
and extending between the support brackets. Provide with internal hood baffle 
weatherseal. Fabricated of: 
a. 24 gauge galvanized steel with intermediate supports as required. 
b. Stainless steel, 24 gauge hood with intermediate supports as required. 
c. Aluminum hood with intermediate supports as required. 
d. Provide with sloped hood and endcovers for exterior mounting. 

13. Safety Devices: Provide door with following safety devices: 
a. Photoelectric sensors that cast an invisible beam across the door 

opening and reverses the downward motion of the door when an object 
enters the path of the beam. 

b. Built-in (to motor assembly) brake mechanism eliminates uncontrolled 
curtain travel independent of other safeties. 

c. Sensing Edge Protection (option; not standard) 
1) Electric sensing edge. 

14. Actuators: 
a. One Open/Close/Stop push button station incorporated into Control 

Panel. 
b. Radio control. 
c. Interior Push buttons. 
d. Exterior Push buttons. 
e. Interior Key switch. 
f. Exterior Key switch. 
g. Loop detectors. 
h. Motion detectors. 
i. Warning light. 

15. Wind load: Design door assembly to withstand wind/suction load of 20 psf 
(958 Pa) in conformance with DASMA 108-2012 and as required by local 
codes without damage to door or assembly components.  

 
2.6 Advanced Performance Rolling Service Doors 
 

A. RapidSlat Model 611 Rolling Service Doors by Overhead Door Corporation. 
1. Curtain: Interlocking roll-formed metal slats as specified with endlocks 

attached to each end of alternate slats to prevent lateral movement. 
a. Curved Profile type C-187 for doors up to 15 feet 4 inches wide shall be 

fabricated: 
1) 22 gauge powder coated steel. 
2) 20 gauge powder coated steel. 
3) 18 gauge powder coated steel.  
4) 22 gauge stainless steel.  
5) 20 gauge stainless steel. 
6) .040 inch (1 mm) aluminum. 
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b. Curved Profile type C-275 for doors up to 20 feet wide shall be 
fabricated of: 
1) 22 gauge powder coated steel. 
2) 20 gauge powder coated steel. 
3) 18 gauge powder coated steel.  
4) 22 gauge stainless steel.  
5) 20 gauge stainless steel. 
6) .050 inch (1.29 mm) aluminum. 

c. Flat Profile type F-265 for doors up to 20 feet wide fabricated of: 
1) 22 gauge powder coated steel. 
2) 20 gauge powder coated steel. 
3) 18 gauge powder coated steel.  
4) 22 gauge stainless steel.  
5) 20 gauge stainless steel. 
6) .050 inch (1.29 mm) aluminum. 

d. Fenestrated Service Doors: Provide slats with 3 inches by 5/8 inch 
uniformly spaced openings: 

e. Ventilated Service Doors: Provide slats with 1/16 inch (16 mm) 
diameter perforations 3/32 inch (2.4 mm) on center staggered rows. 

f. Curtain Finish: 
1) PowderGuard Max powder coat. 

(a) Gray. 
(b) Tan. 
(c) White. 
(d) Color as selected by Architect. 

2. Bottom Bar: Two metal angles, minimum thickness 3/16 inch, bolted back to 
back to reinforce curtain in the guides. 
a. Material: 

1) Steel. 
2) Extruded aluminum. 
3) Stainless steel with brushed finish. 

3. Guides: Three Structural steel angles provided with high usage guide wear 
strip to minimize wear and reduce sound. 
a. Material: 

1) Steel. 
2) High usage guide wear strips. 

4. Brackets:  
a. Hot rolled prime painted steel to support counterbalance, curtain and 

hood. 
b. Galvanized steel to support counterbalance, curtain and hood. 

5. Finish; Bottom Bar, Guides, Headplate and Brackets: 
a. PowderGuard Premium powder coat in black color. 
b. PowderGuard Premium powder coat color as selected by the Architect. 
c. PowderGuard Zinc base coat, gray. 
d. PowderGuard Zinc base coat with PowderGuard Premium powder coat 

color as selected by the Architect. 
e. PowderGuard Textured powder coat color as selected by the Architect. 
f. PowderGuard Max powder coat color as selected by the Architect. 

6. Motor:  Direct drive, integrated gear motor/brake assembly sized for openings. 
Provide with a manual hand chain for operation during power outages. 
Operator and drive assembly is factory pre-assembled and provided with all 
wiring harnesses needed direct from the factory. 
a. Opening Speed: Up to 24 inches per second. 
b. Closing Speed: 12 inches per second. 
a. Supply Voltage: 220/240V AC, 1-phase, operating range 220/240V. 
b. Supply Voltage: 230V AC, 3-phase, operating range 208/245V. 
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c. Supply Voltage: 440/480V AC, 3-phase.  
d. Supply Voltage: 575V AC, 3-phase. Requires appropriate step down 

transformer. 
e. Left hand mount.   
f. Right hand mount. 

7. Control Panel:  Provide electronic Variable Frequency drive controller with 
microprocessor self-diagnostics. LCD readout indicates door action, alarm 
conditions, and fault conditions. Timer to close programming options and non-
resettable cycle counter are included.  Enclosure is NEMA 4X rated. Control 
system is UL508A certified. Junction box is IP67 rated. 

8. Door Roll:  Directly driven, springless roll shall be steel tube with integral 
shafts, keyed on the Drive End and supported by self-aligning greaseable 
sealed bearings. Door shall not require any counterbalance device. 

9. Hood: Protecting drive motor, barrel, chain, and sprocket from dirt and debris 
and extending between the support brackets. Fabricated of: 
a. Material: 

1) Steel. 
2) Aluminum. 
3) Stainless steel with brushed finish. 

b. Steel/Aluminum Finish: 
1) Polyester paint in black color (steel only). 
2) PowderGuard Premium powder coat, color as selected by 

Architect. 
3) PowderGuard Textured powder coat, color as selected by 

Architect. 
4) PowderGuard Max powder coat, color as selected by Architect. 

c. Provide with sloped top for exterior mounting. 
10. Safety Devices:  Provide door with following safety devices: 

a. Photoelectric sensors that cast an invisible beam across the door 
opening and reverses the downward motion of the door when an object 
enters the path of the beam. 

b. Wireless, monitored safety edge reverses downward motion upon 
impact. 

c. Built-in (to motor assembly) brake mechanism eliminates uncontrolled 
curtain travel independent of other safeties. 

11. Actuators:   
a. One Open/Close/Stop push button station incorporated into Control 

Panel. 
b. Loop detectors. 
c. Radio control. 
d. Interior Push buttons. 
e. Exterior Push buttons. 
f. Interior Key switch. 
g. Exterior Key switch. 
h. Motion detectors. 
i. Warning light. 
j. Horns and/or strobes. 
k. Second set of photoelectric sensors. 

12. Wind Load Design:   
a. Standard wind load shall be 20 PSF.  
b. Miami-Dade County NOA ___. 
c. FBC certification FL# ___. 
d. TDI approval # ____. 

 
B. RapidSlat Model 621 Stormtite Rolling Service Doors by Overhead Door 

Corporation. 
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1. Curtain: Interlocking roll-formed metal slats as specified with endlocks 
attached to each end of alternate slats to prevent lateral movement. 
a. Flat Profile type F-265 for doors up to 20 feet wide fabricated of: 

1) 22 gauge powder coated steel. 
2) 20 gauge powder coated steel. 
3) 18 gauge powder coated steel. 
4) 22 gauge stainless steel.  
5) 20 gauge stainless steel. 
6) .050 inch (1.29 mm) aluminum. 

b. Curtain Finish:  
1) PowderGuard Max powder coat. 

(a) Gray. 
(b) Tan. 
(c) White. 
(d) Color as selected by Architect. 

2. Bottom Bar: Two metal angles, minimum thickness 3/16 inch, bolted back to 
back to reinforce curtain in the guides. 
a. Material: 

1) Steel. 
2) Extruded aluminum. 
3) Stainless steel with brushed finish. 

3. Guides: Three Structural steel angles provided with high usage guide wear 
strip to minimize wear and reduce sound. 
a. Material: 

1) Steel. 
2) High usage guide wear strips. 

4. Brackets:  
a. Hot rolled prime painted steel to support counterbalance, curtain and 

hood. 
b. Galvanized steel to support counterbalance, curtain and hood. 

5. Finish; Bottom Bar, Guides, Headplate and Brackets: 
a. PowderGuard Premium powder coat in black color. 
b. PowderGuard Premium powder coat color as selected by the Architect. 
c. PowderGuard Zinc base coat, gray. 
d. PowderGuard Zinc base coat with PowderGuard Premium powder coat 

color as selected by the Architect. 
e. PowderGuard Textured powder coat color as selected by the Architect. 
f. PowderGuard Max powder coat color as selected by the Architect.. 

6. Motor:  Direct drive, integrated gear motor/brake assembly sized for openings. 
Provide with a manual hand chain for operation during power outages. 
Operator and drive assembly is factory pre-assembled and provided with all 
wiring harnesses needed direct from the factory. 
a. Opening Speed: Up to 24 inches per second. 
b. Closing Speed: 12 inches per second. 
a. Supply Voltage: 220/240V AC, 1-phase, operating range 220/240V. 
b. Supply Voltage: 230V AC, 3-phase, operating range 208/245V. 
c. Supply Voltage: 440/480V AC, 3-phase.  
d. Supply Voltage: 575V AC, 3-phase. Requires appropriate step down 

transformer. 
e. Left hand mount.   
f. Right hand mount. 

7. Control Panel:  Provide electronic Variable Frequency drive controller with 
microprocessor self-diagnostics. LCD readout indicates door action, alarm 
conditions, and fault conditions. Timer to close programming options and non-
resettable cycle counter are included.  Enclosure is NEMA 4X rated. Control 
system is UL508A certified. Junction box is IP67 rated. 
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8. Door Roll:  Directly driven, springless roll shall be steel tube with integral 
shafts, keyed on the Drive End and supported by self-aligning greaseable 
sealed bearings. Door shall not require any counterbalance device. 

9. Hood: Protecting drive motor, barrel, chain, and sprocket from dirt and debris 
and extending between the support brackets. Fabricated of: 
a. Material: 

1) Steel. 
2) Aluminum. 
3) Stainless steel with brushed finish. 

b. Steel/Aluminum Finish: 
1) Polyester paint in black color (steel only) 
2) PowderGuard Premium powder coat, color as selected by 

Architect. 
3) PowderGuard Textured powder coat, color as selected by 

Architect. 
4) PowderGuard Max powder coat, color as selected by Architect. 

c. Provide with sloped top for exterior mounting. 
10. Safety Devices:  Provide door with following safety devices: 

a. Photoelectric sensors that cast an invisible beam across the door 
opening and reverses the downward motion of the door when an object 
enters the path of the beam. 

b. Wireless, monitored safety edge reverses downward motion upon 
impact. 

c. Built-in (to motor assembly) brake mechanism eliminates uncontrolled 
curtain travel independent of other safeties. 

11. Actuators:   
a. One Open/Close/Stop push button station incorporated into Control 

Panel. 
b. Loop detectors. 
c. Radio control. 
d. Interior Push buttons. 
e. Exterior Push buttons. 
f. Interior Key switch. 
g. Exterior Key switch. 
h. Motion detectors. 
i. Warning light. 
j. Horns and/or strobes. 
k. Second set of photoelectric sensors. 

12. Wind Load Design:   
a. Standard wind load shall be 20 PSF.  
b. Miami-Dade County NOA ___. 
c. FBC certification FL# ___. 
d. TDI approval # ____. 

 
C. RapidSlat Model 626 Stormtite Insulated Rolling Service Doors by Overhead Door 

Corporation. 
1. Curtain: Interlocking roll-formed metal slats as specified with endlocks 

attached to each end of alternate slats to prevent lateral movement. 
a. Flat Profile insulated type F-265i with 24 gauge back covering steel or 

stainless steel; .024 inch (.06 mm) aluminum,  for doors up to 20 feet 
wide fabricated of: 
1) 24 gauge powder coated steel. 
2) 22 gauge powder coated steel. 
3) 20 gauge powder coated steel. 
4) 18 gauge powder coated steel. 
5) 22 gauge stainless steel.  
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6) 20 gauge stainless steel. 
7) .040 inch (1 mm Aluminum). 

b. Insulation: Slat cavity shall be filled with CFC-free, foamed-in-place, 
polyurethane insulation. 
1) R-Value: 7.7, U-Value: 0.13. 
2) Sound Rating: STC-21. 

c. Slat Finish:  
1) PowderGuard Max powder coat. 

(a) Gray. 
(b) Tan. 
(c) White. 
(d) Color as selected by Architect. 

2. Bottom Bar: Two metal angles, minimum thickness 3/16 inch, bolted back to 
back to reinforce curtain in the guides. 
a. Material: 

1) Steel. 
2) Extruded aluminum. 
3) Stainless steel with brushed finish. 

3. Guides: Three Structural steel angles provided with high usage guide wear 
strip to minimize wear and reduce sound. 
a. Material: 

1) Steel. 
2) High usage guide wear strips. 

4. Brackets:  
a. Hot rolled prime painted steel to support counterbalance, curtain and 

hood. 
b. Galvanized steel to support counterbalance, curtain and hood. 

5. Finish; Bottom Bar, Guides, Headplate and Brackets: 
a. PowderGuard Premium powder coat in black color. 
b. PowderGuard Premium powder coat color as selected by the Architect. 
c. PowderGuard Zinc base coat, gray. 
d. PowderGuard Zinc base coat with PowderGuard Premium powder coat 

color as selected by the Architect. 
e. PowderGuard Textured powder coat color as selected by the Architect. 
f. PowderGuard Max powder coat color as selected by the Architect.. 

6. Motor:  Direct drive, integrated gear motor/brake assembly sized for openings. 
Provide with a manual hand chain for operation during power outages. 
Operator and drive assembly is factory pre-assembled and provided with all 
wiring harnesses needed direct from the factory. 
a. Opening Speed: Up to 24 inches per second. 
b. Closing Speed: 12 inches per second. 
a. Supply Voltage: 220/240V AC, 1-phase, operating range 220/240V. 
b. Supply Voltage: 230V AC, 3-phase, operating range 208/245V. 
c. Supply Voltage: 440/480V AC, 3-phase.  
d. Supply Voltage: 575V AC, 3-phase. Requires appropriate step down 

transformer. 
e. Left hand mount.   
f. Right hand mount. 

7. Control Panel:  Provide electronic Variable Frequency drive controller with 
microprocessor self-diagnostics. LCD readout indicates door action, alarm 
conditions, and fault conditions. Timer to close programming options and non-
resettable cycle counter are included.  Enclosure is NEMA 4X rated. Control 
system is UL508A certified. Junction box is IP67 rated. 

8. Door Roll:  Directly driven, springless roll shall be steel tube with integral 
shafts, keyed on the Drive End and supported by self-aligning greaseable 
sealed bearings. Door shall not require any counterbalance device. 
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9. Hood: Protecting drive motor, barrel, chain, and sprocket from dirt and debris 
and extending between the support brackets. Fabricated of: 
a. Material: 

1) Steel. 
2) Aluminum. 
3) Stainless steel with brushed finish. 

b. Steel/Aluminum Finish: 
1) Polyester paint in black color (steel only) 
2) PowderGuard Premium powder coat, color as selected by 

Architect. 
3) PowderGuard Textured powder coat, color as selected by 

Architect. 
4) PowderGuard Max powder coat, color as selected by Architect. 

c. Provide with sloped top for exterior mounting. 
10. Safety Devices:  Provide door with following safety devices: 

a. Photoelectric sensors that cast an invisible beam across the door 
opening and reverses the downward motion of the door when an object 
enters the path of the beam. 

b. Wireless, monitored safety edge reverses downward motion upon 
impact. 

c. Built-in (to motor assembly) brake mechanism eliminates uncontrolled 
curtain travel independent of other safeties. 

11. Actuators:   
a. One Open/Close/Stop push button station incorporated into Control 

Panel. 
b. Loop detectors. 
c. Radio control. 
d. Interior Push buttons. 
e. Exterior Push buttons. 
f. Interior Key switch. 
g. Exterior Key switch. 
h. Motion detectors. 
i. Warning light. 
j. Horns and/or strobes. 
k. Second set of photoelectric sensors. 

12. Wind Load Design:   
a. Standard wind load shall be 20 PSF.  
b. Miami-Dade County NOA ___. 
c. FBC certification FL# ___. 
d. TDI approval # _____. 

 
2.7 Rolling Security Shutters 
 

A. Aluminum Light Duty Shutter: Overhead Door Corporation, Model 653. 
1. Wall Mounting Condition: 

a. Face-of-wall mounting. 
b. Between jambs mounting. 

2. Curtain: Interlocking extruded aluminum slats constructed of .05 inch 
aluminum. Nickel plated, steel screws and end locks to retain curtain within 
guides and prevent lateral movement. Over 16 feet wide will come standard 
with plastic roller retainers to strengthen curtain. 

3. Fenestration/Perforation:  
a. Open fenestration 1 inch by 1 inch; 0.5 inch uniformly spaced openings;  

full curtain. 
b. Perforation full curtain. 
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c. Partial open fenestration, 1 inch by 1 inch; 0.5 inch uniformly spaced 
openings; Height of curtain segment to be fenestrated as indicated on 
the Drawings. 

d. Partial perforation, height of curtain segment to be perforated as 
indicated on the Drawings. 

4. Curtain and Hood Finish: 
a. Powder Coat: PowderGuard Premium 

1) Silver powder coat to match look of clear anodized aluminum. 
2) Bronze powder coat to match look of bronze anodized. 
3) White. 
4) Almond. 
5) PowderGuard Premium color as selected by the Architect.  

5. Bottom Bar and Locking: 
a. Aluminum compact bottom bar with vinyl bulb seal with coil side left and 

right slide locks. Powder coat to match curtain color selection. 
(standard). 

b. Aluminum compact bottom bar with vinyl bulb seal with padlock-able 
non-coil side left and right slide locks. Powder coat to match curtain 
color selection.  

c. Tubular aluminum cylinder locking bottom bar with weatherstrip. 
Requires 1.5 inch by 3 inch wall tubes for face of wall mount. 

d. Locking doors with tube motor shall be provided with interlock micro 
switch. 

e. Aluminum compact bottom bar with vinyl bulb seal; non-locking. 
f. Step angle attachment option. 

6. Guides: Extruded aluminum channels with continuous PVC wear strips. 
Powder coat: color to match curtain. 

7. Brackets: Steel plate to support counterbalance, curtain and hood. Powder 
coat to match curtain color selection. 

8. Hood: Aluminum 2 piece square hood silver powder coated to match curtain 
color selection. Provide with intermediate support brackets as required. Hood 
with brackets; box sized to match manufacturer’s recommendation based on 
door height. 

9. Counterbalance: Extruded aluminum barrel housing counterbalance spring 
assembly. 

10. Operation: 
a. Manual push up. 
b. Crank operation. 
c. Electric tube motor with crank for emergency egress manual override. 

11. Electric Motor Operation: Provide UL listed electric operator, size as 
recommended by manufacturer: 
a. Operator Controls:  

1) Double throw hard wired wall switch. 
 
 
PART 3  EXECUTION 
 
3.1 Examination 
 

A. Verify opening sizes, tolerances and conditions are acceptable. 
 

B. Examine conditions of substrates, supports, and other conditions Under which this 
work is to be performed. 

 
C. If substrate preparation is the responsibility of another installer, notify Architect of 

unsatisfactory preparation before proceeding. 
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3.2 Preparation 
 

A. Clean surfaces thoroughly prior to installation. 
 

B. Prepare surfaces using the methods recommended by the manufacturer for 
achieving the best result for the substrate under the project conditions. 

 
3.3 Installation 
 

A. Install in accordance with manufacturer's instructions. 
 

B. Use anchorage devices to securely fasten assembly to wall construction and 
building framing without distortion or stress. 

 
C. Securely and rigidly brace components suspended from structure. Secure guides to 

structural members only. 
 

D. Fit and align assembly including hardware; level and plumb, to provide smooth 
operation. 

 
E. Coordinate installation of electrical service with Section 16150. Complete wiring from 

disconnect to unit components. 
 

F. Coordinate installation of sealants and backing materials at frame perimeter as 
specified in Section 07900. 

 
G. Install perimeter trim and closures. 

 
H. Instruct Owner’s personnel in proper operating procedures and maintenance 

schedule. 
 
3.4 Adjusting 
 

A. Test for proper operation and adjust as necessary to provide proper operation 
without binding or distortion. 

 
B. Adjust hardware and operating assemblies for smooth and noiseless operation. 

 
3.5 Cleaning 
 

A. Clean curtain and components using non-abrasive materials and methods 
recommended by manufacturer. 

 
B. Remove labels and visible markings. 

 
C. Touch-up, repair or replace damaged products before Substantial Completion. 

 
3.6 Protection 
 

A. Protect installed products until completion of project. 
 
 

END OF SECTION 
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SECTION 08710 – FINISH HARDWARE 
 
1.0 - GENERAL 
 

1.1 Related Documents 
A. Drawings and general provisions of Contract, including General and 

Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

 
1.2 Summary 

A. This Section includes items known commercially as finish or door hardware that 
are required for swing, sliding, and folding doors, except special types of unique 
hardware specified in the same sections as the doors and door frames on which 
they are installed. 

 
B. This Section includes the following: 

1. Hinges 
2. Continuous hinges 
3. Key control system 
4. Lock cylinders and keys 
5. Lock and latch sets 
6. Bolts 
7. Exit devices 
8. Push/Pull units 
9. Closers 
10. Overhead holders 
11. Miscellaneous door control devices 
12. Door trim units 
13. Protection plates 
14. Weatherstripping for exterior doors 
15. Astragals or meeting seals on pairs of doors 
16. Thresholds 

 
C. Related Sections: The following Sections contain requirements that relate to the 

following sections. 
1. Section 08110: Hollow Metal Doors and Frames 
2. Section 08200: Wood Doors 

 
D. Products furnished but not installed under this Section to include: 

1. Cylinders for locks on entrance doors. 
2. Final replacement cores and keys to be installed by Owner. 

 
1.3 References 

A. Standards of the following as referenced: 
1. American National Standards Institute (ANSI) 
2. Door and Hardware Institute (DHI) 
3. Factory Mutual (FM) 
4. National Fire Protection Association (NFPA) 
5. Underwriters' Laboratories, Inc. (UL) 

a. UL 10C - Fire Tests Door Assemblies 
6. Warnock Hersey 

 
B. Regulatory standards of the following as referenced: 

1. Department of Justice, Office of the Attorney General, Americans with 
Disabilities Act, Public Law 101-3361-336 (ADA). 

2. CABO/ANSI A117.1: Providing Accessibility and Usability for Physically 
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Handicapped People, 2010 edition. 
 
1.4 Submittals 

A. General: Submit the following in accordance with Conditions of Contract and 
Division 1 Specification sections. 

 
B. Product data including manufacturers' technical product data for each item of 

door hardware, installation instructions, maintenance of operating parts and 
finish, and other information necessary to show compliance with requirements. 
For items other than those scheduled in the “Headings” of Section 3, provide 
catalog information for the specified items and for those submitted. 

 
C. Final hardware schedule coordinated with doors, frames, and related work to 

ensure proper size, thickness, hand, function, and finish of door hardware. 
1. Final Hardware Schedule Content: Based on hardware indicated, 

organize schedule into vertical format “hardware sets" indicating 
complete designations of every item required for each door or opening.  
Use specification heading numbers with any variations suffixed a, b, etc.  
Include the following information: 
a. Type, style, function, size, and finish of each hardware item. 
b. Name and manufacturer of each item. 
c. Fastenings and other pertinent information. 
d. Location of each hardware set cross-referenced to indications on 

Drawings both on floor plans and in door and frame schedule. 
e. Explanation of all abbreviations, symbols, and codes contained 

in schedule. 
f. Mounting locations for hardware. 
g. Door and frame sizes and materials. 
h. Keying information. 
i. Cross-reference numbers used within schedule deviating from 

those specified. 
1) Column 1: State specified item and manufacturer. 
2) Column 2: State prior approved substituted item and its 

manufacturer. 
2. Submittal Sequence: Submit final schedule at earliest possible date 

particularly where acceptance of hardware schedule must precede 
fabrication of other work that is critical in the Project construction 
schedule.  Include with schedule the product data, samples, shop 
drawings of other work affected by door hardware, and other information 
essential to the coordinated review of schedule. 

3. Keying Schedule:  Submit separate detailed schedule indicating clearly 
how the Owner's final instructions on keying of locks has been fulfilled. 

 
D. Provide samples if requested of each type of exposed hardware unit in finish 

indicated and tagged with full description for coordination with schedule.  Submit 
samples prior to submission of final hardware schedule. 
1. Samples will be returned to the supplier.  Units that are acceptable and 

remain undamaged through submittal, review, and field comparison 
process may, after final check of operation, be incorporated in the Work, 
within limitations of keying coordination requirements. 

 
E. Templates for doors, frames, and other work specified to be factory prepared for 

the installation of door hardware.  Check shop drawings of other work to confirm 
that adequate provisions are made for locating and installing door hardware to 
comply with indicated requirements. 
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F. Contract closeout submittals: 
1. Operation and maintenance data: Complete information for installed door 

hardware. 
2. Warranty: Completed and executed warranty forms. 

 
1.5 Quality Assurance 

A. Single Source Responsibility: Obtain each type of hardware (latch and locksets, 
hinges, closers, etc.) from a single manufacturer. 
1. Supplier Qualifications: A recognized architectural door hardware 

supplier, with warehousing facilities in the Project's vicinity, that has a 
record of successful in-service performance for supplying door hardware 
similar in quantity, type, and quality to that indicated for this Project and 
that employs an experienced Architectural Hardware Consultant (AHC) 
who is available for consultation to Owner, Architect, and Contractor, at 
reasonable times during the course of the Work. 

 
B. Coordination Meetings: 

1. Contractor to set up and attend the following: 
a. Lock distributor to meet with the Owner to finalize lock functions 

and keying requirements and to obtain final instructions in 
writing. 

b. Lock distributor and lock, closer and exit device manufacturer to 
meet with the installer prior to beginning of installation of door 
hardware. Instruct installer on proper installation of specified 
products. 

 
C. Fire-Rated Openings: Provide door hardware for fire-rated openings that 

complies with NFPA Standard No. 80 requirements of authorities having 
jurisdiction.   
1. Provide only items of door hardware that are listed and tested by UL or 

Warnock Hersey for given type/size opening and degree of label.  
Provide proper latching hardware, door closers, approved-bearing hinges 
and seals whether listed in the Hardware Schedule or not.  All hardware 
to comply with State and local codes and UL 10C. 

2. Where emergency exit devices are required on fire-rated doors, (with 
supplementary marking on doors’ UL labels indicating “Fire Door to be 
equipped with Fire Exit Hardware”) provide UL label on exit devices 
indicating “Fire Exit Hardware”. 

 
D. All hardware is to comply with Federal and State Handicap laws.   
 
E. Substitutions: Request for substitutions of items of hardware other than those 

listed as “acceptable and approved” shall be made to the architect in writing no 
later than fourteen (14) days prior to bid opening.  Approval of substitutions will 
only be given in writing  by Addenda.  Requests for substitutions shall be 
accompanied by samples and/or detailed information for each manufacturer of 
each product showing design, functions, material thickness and any other 
pertinent information needed to compare your product with that specified.  Lack 
of this information will result in a refusal. 

 
1.6 Product Handling 

A. Tag each item or package separately with identification related to final hardware 
schedule, and include basic installation instructions with each item or package. 
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B. Packaging of door hardware is responsibility of supplier.  As material is received 
by hardware supplier from various manufacturers, sort and repackage in 
containers clearly marked with appropriate hardware set number to match set 
numbers of approved hardware schedule.  Two or more identical sets may be 
packed in same container. 

 
C. Inventory door hardware jointly with representatives of hardware supplier and 

hardware installer until each is satisfied that count is correct. 
 
D. Deliver individually packaged door hardware items promptly to place of 

installation (shop or Project site). 
 
E. Provide secure lock-up for door hardware delivered to the Project, but not yet 

installed.  Control handling and installation of hardware items that are not 
immediately replaceable so that completion of the Work will not be delayed by 
hardware losses both before and after installation. 

 
1.7 Warranty 

A. Special warranties: 
1. Door Closers:  Thirty-year period 
2. Locks and Cylinders:  Three-year period 
3. Exit Devices: Two-year period 

 
1.8 Maintenance 

A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools 
and maintenance instructions that are packed in hardware items for Owner's 
continued adjustment, maintenance, and removal and replacement of door 
hardware. 

 
2.0 - PRODUCTS 
 

2.1 Manufactured Units 
 (*Denotes preferred manufacturer) 
 
A. Hinges: 

1. Acceptable manufacturers: 
a. McKinney*  
b. Ives 
c. Stanley  

2. Characteristics: 
a. Templates: Provide only template-produced units. 
b. Screws: Provide Phillips flat-head screws complying with the following 

requirements: 
1) For metal doors and frames install machine screws into drilled 

and tapped holes. 
2) For wood doors and frames install threaded-to-the-head wood 

screws. 
3) For fire-rated wood doors install #12 x 1-1/4 inch, threaded-to-

the-head steel wood screws. 
4) Finish screw heads to match surface of hinges or pivots. 

c. Hinge pins: Except as otherwise indicated, provide hinge pins as follows: 
1) Out-Swing Exterior Doors: Non-removable pins. 
2) Out-Swing Corridor Doors with Locks: Non-removable pins. 
3) Interior Doors: Non-rising pins. 
4) Tips:  Flat button and matching plug.  Finished to match leafs. 

d. Size: Size hinges in accordance with specified manufacturer’s published 
recommendations. 

e. Quantity: Furnish one pair of hinges for all doors up to 5’-0" high.  
Furnish one hinge for each additional 2-1/2 feet or fraction thereof, 
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unless otherwise specified in Hardware Headings. 
 

B. Continuous Hinges: 
1. Acceptable manufacturers: 

a. Pemko* 
b. Select Products 
c. Ives 

2. Characteristics: 
a. Continuous gear hinges to be manufactured of extruded 6063-T6 

aluminum alloy with anodized finish, or factory painted finish as 
scheduled. 

b. All hinges are to be manufactured to template.  Uncut hinges to 
be non-handed and to be a pinless assembly of three 
interlocking extrusions applied to the full height of the door and 
frame without mortising. 

c. Vertical door loads to be carried on chemically lubricated 
polyacetal thrust bearings. The door and frame leaves to be 
continually geared together for the entire hinge length and 
secured with a full cover channel.  Hinge to operate to a full 
180o. 

d. Hinges to be milled, anodized and assembled in matching pairs.  
Fasteners supplied to be steel self-drilling, self-tapping 12-24 x 
¾” screws. 

e. Provide UL listed continuous hinges at fire doors.  Continuous 
hinges at fire doors (suffix -FR) to meet the required ratings 
without the use of auxiliary fused pins or studs. 

 
C. Cylinders: 

1. Acceptable manufacturers: 
a. Match existing keying system.  

2. Characteristics: 
a. Except as otherwise indicated, provide new master key system 

for project. 
b. Metals: Construct lock cylinder parts from brass or bronze, 

stainless steel, or nickel silver. 
c. Comply with Owner's instructions for master keying and, except 

as otherwise indicated, provide individual change key for each 
lock that is not designated to be keyed alike with a group of 
related locks. 
1) Permanently inscribe each key with number of lock that 

identifies cylinder manufacturer's key symbol, and 
notation, “DO NOT DUPLICATE”. 

d. Key Material: Provide keys of nickel silver only. 
e. Key Quantity: Furnish (3) change keys for each lock, (5) master 

keys for each master system, (5) grandmaster keys for each 
grandmaster system, (10) construction master keys, (2) 
construction Control Keys. 
1) Furnish one extra blank for each lock. 
2) Furnish construction master keys to General Contractor. 
3) Deliver keys to Owner. 

 
D. Mortise Locksets and Latchsets: as scheduled. 

1. Acceptable manufacturers: 
a. Corbin Russwin ML2000* 
b. Schlage L9000 Series*    
c. Sargent 8200 Series  
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d.   
2. Required Features: 

a. Chassis: Cold-rolled steel, handing field-changeable without 
disassembly. 

b. Latchbolts: 3/4-inch throw stainless steel anti-friction type. 
c. Lever Trim: Through-bolted, accessible design, cast or solid rod 

lever as scheduled.  Spindles: Independent break-away. 
d. Thumbturns: Accessible design not requiring pinching or twisting 

motions to operate. 
e. Deadbolts: Stainless steel 1-inch throw. 
f. Strikes: 16 gage curved stainless steel, bronze, or brass with 1" 

deep box construction, lips of sufficient length to clear trim and 
protect clothing. 

g. Scheduled Lock Series and Design: Schlage L series, match 
existing design. 

h. Certifications: 
1) ANSI A156.13, 1994, Grade 1 Operational, Grade 1 

Security.  
2) ANSI/ASTM F476-84 Grade 30 UL Listed. 
 

E. Exit Devices: 
1. Acceptable manufacturers: 

a. Corbin Russwin* 
b. Von Duprin 98 Series 
c. Precision Apex 2100 

2. Characteristics: 
a. Exit devices to be UL Listed for life safety.  Exit devices for fire 

rated openings to have “UL" labels for “Fire Exit Hardware." 
b. Exit devices mounted on labeled wood doors to be mounted on 

the door per the door manufacturer’s requirements. 
c. All trim to be thru-bolted to the lock stile case. 
d. Lever trim to be solid case material with a break-away feature to 

limit damage to the unit from vandalism.  Lever design to match 
locksets. 

e. All exit devices to be made of brass, bronze, stainless steel, or 
aluminum material, powder coated, anodized, or plated to the 
standard architectural finishes to match the balance of the door 
hardware.   

f. Provide glass bead conversion kits to shim exit devices on doors 
with raised glass beads. 

g. All exit devices to be one manufacturer.  No deviation will be 
considered. 

h. All series exit devices to incorporate a fluid damper, which 
decelerates the touchpad on its return stroke and eliminates 
noise associated with exit device operation.  All exit devices to 
be non-handed.  Touchpad to extend a minimum of 1/2 of the 
door width and to extend to the height of the cross-rail housing 
for a “no pinch” operation.  Plastic touchpads are not acceptable. 
All latchbolts to be the deadlocking type.  Latchbolts to have a 
self-lubricating coating to reduce wear.  Plated or plastic coated 
latchbolts are not acceptable.  Plastic linkage and “dogging” 
components are not acceptable. 

i. Surface vertical rod devices to be UL labeled for fire door 
applications without the use of bottom rod assemblies.  Where 
bottom rods are required for security applications, the devices to 
be UL labeled for fire doors applications with rod and latch 
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guards by the device manufacturer. 
j. Exit devices to include impact resistant, flush mounted end cap 

design to avoid damage due to carts and other heavy objects 
passing through an opening.  End cap to be of heavy-duty metal 
alloy construction and provide horizontal adjustment to provide 
alignment with device cover plate.  When exit device end cap is 
installed, no raised edges will protrude. 
 

F. Closers and Door Control Devices: 
1. Acceptable manufacturers: 

a. Corbin Russwin DC8000* 
b. LCN 4000 Series 
c. Sargent 281 

2. Characteristics: 
a. Door Closers shall be cast iron construction, minimum 1 ½” 

closer piston diameter, manufactured in USA, to be certified to 
exceed ten million (10,000,000) full load cycles by a recognized 
independent testing laboratory and shall have minimum ten year 
service record in K-12 school environments.  Requests for 
approval for surface door closers shall be accompanied by 
project references.  Approval shall be solely at the architect’s 
discretion. All closers (overhead, surface and concealed) to be of 
one manufacturer and carry manufacturer's thirty year warranty 

b. Door closers to have fully hydraulic, full rack and pinion action. 
c. All closers to utilize a stable fluid withstanding temperature range 

of 120oF to -30oF without seasonal adjustment of closer speed to 
properly close the door.  Closers for fire-rated doors to be 
provided with temperature stabilizing fluid that complies with 
standards UBC 7-2 (1997) and UL 10C. 

d. Spring power to be continuously adjustable over the full range of 
closer sizes, and allow for reduced opening force for the 
physically handicapped.  Spring power adjustment (CR Fast ™ 
Power Adjust) allows for quick and accurate power adjustment 
and visually shows closer power size settings by way of dial 
adjustment gauge located on closer spring tube.  Hydraulic 
regulation to be by tamper-proof, non-critical valves.  Closers to 
have separate adjustment for latch speed, general speed and 
back check. 

e. All closers to have solid forged steel main arms (and forearms 
for parallel arm closers) and where specified to have a cast-in 
solid stop on the closer shoe (“CUSH”).  All parallel arm mounted 
closers to have “EDA” type arms or, where door travel on out-
swing doors must be limited, use “CUSH” or “SCUSH” type 
closers.  Auxiliary stops are not required when “CUSH” type 
closers are used. Provide drop plates where top rail of door is 
not sufficient for closer mounting. Provide “cush shoe supports” 
and “blade stop spacers” where dictated by frame details. 

f. Access-Free Manual Closers: Where manual closers are 
indicated for doors required to be accessible to the physically 
handicapped provide adjustable units complying with ADA and 
ANSI A-117.1 provisions for door opening force. 

g. Closers to be installed to allow door swing as shown on plans.  
Doors swinging into exit corridors to provide for corridor clear 
width as required by code.  Where possible, mount closers inside 
rooms.   

h. Powder coating finish to be certified to exceed 100 hours salt 
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spray testing by ETL, an independent testing laboratory used by 
BHMA for ANSI certification.  

 
F. Floor Stops and Wall Bumpers: 

1. Acceptable manufacturers: 
a. Rockwood Manufacturing* 
a. Ives 
b. Trimco 

2. Characteristics:  Refer to Hardware Headings. 
 
G. Protective Plates: 

1. Acceptable manufacturers: 
a. Rockwood Manufacturing* 
b. Ives 
c. Trimco 

2. Characteristics: 
a. Provide manufacturers standard exposed fasteners for door trim 

units consisting of either machine screws or self-tapping screws. 
b. Materials: 

1) Metal Plates: Stainless Steel, .050 inch (U.S. 18 gage). 
c. Fabricate protection plates not more than 2 inches less than door 

width on push side and not more than 1 inch less than door width 
on pull side. 

d. Heights: 
1) Kick plates to be 10 inches in height. 
2) Mop plates to be 6 inches in height. 
3) Kick plates and Mop plates to be 1” less that bottom rail 

height where applicable.  
 

H. Thresholds: 
1. Acceptable manufacturers: 

a. Zero Weatherstripping Co., Inc.* 
b. National Guard Products, Inc. 
c. Reese Industries 

2. Types: Indicated in Hardware Headings. 
 

I. Door Seals/Gasketing: 
1. Acceptable manufacturers: 

a. Zero Weatherstripping Co., Inc.* 
b. National Guard Products, Inc. 
c. Reese Industries 

2. Types: Indicated in Hardware Headings. 
 

 
2.2 Materials And Fabrication 
 

A. Manufacturer's Name Plate: Do not use manufacturers' products that have 
manufacturer's name or trade name displayed in a visible location (omit 
removable nameplates) except in conjunction with required fire-rated labels and 
as otherwise acceptable to Architect. 
1. Manufacturer's identification will be permitted on rim of lock cylinders 

only. 
 
B. Base Metals: Produce hardware units of basic metal and forming method 

indicated, using manufacturer's standard metal alloy, composition, temper, and 
hardness, but in no case of lesser (commercially recognized) quality than 



Job No. 25-46 08710 - 9 
 

specified for applicable hardware units by applicable ANSI/BHMA A156 series 
standards for each type of hardware item and with ANSI/BHMA A156.18 for 
finish designations indicated.  Do not furnish "optional" materials or forming 
methods for those indicated, except as otherwise specified. 

 
C. Fasteners: Provide hardware manufactured to conform to published templates, 

generally prepared for machine screw installation.  
1. Do not provide hardware that has been prepared for self-tapping sheet 

metal screws, except as specifically indicated. 
2. Furnish screws for installation with each hardware item.  Provide Phillips 

flat-head screws except as otherwise indicated.  Finish exposed 
(exposed under any condition) screws to match hardware finish or, if 
exposed in surfaces of other work, to match finish of this other work as 
closely as possible including “prepared for paint" surfaces to receive 
painted finish. 

3. Provide concealed fasteners for hardware units that are exposed when 
door is closed except to the extent no standard units of type specified are 
available with concealed fasteners. 

4. Use thru-bolts for installation of all exit devices, closers, and surface-
mounted overhead stops.  Coordinate with wood doors and metal doors 
and frames. Where thru-bolts are used, provide sleeves for each thru-
bolt as a means of reinforcing the work, or provide sex nuts and bolts. 

 
2.3 Hardware Finishes 
 

A. Match items to the manufacturer’s standard color and texture finish for the latch 
and lock sets (or push-pull units if no latch or lock sets). 

 
B. Provide finishes that match those established by ANSI or, if none established, 

match the Architect’s sample. 
 
C. Provide quality of finish, including thickness of plating or coating (if any), 

composition, hardness, and other qualities complying with manufacturer’s 
standards, but in no case less than specified by referenced standards for the 
applicable units of hardware. 

 
D. Provide protective lacquer coating on all exposed hardware finishes of brass, 

bronze, and aluminum, except as otherwise indicated.   The suffix "-NL" is used 
with standard finish designations to indicate "no lacquer." 

 
E. The designations used to indicate hardware finishes are those listed in 

ANSI/BHMA A156.18, "Materials and Finishes," including coordination with the 
traditional U.S. finishes shown by certain manufacturers for their products. 
 
1. Match existing finish.  

 
3.0 - EXECUTION 
 

3.1 Installation 
A. Mount hardware units at heights indicated in following applicable publications, 

except as specifically indicated or required to comply with governing regulations 
and except as otherwise directed by Architect. 
1. "Recommended Locations for Builders Hardware for Standard Steel 

Doors and Frames" by the Door and Hardware Institute. 
2. "Recommended Locations for Builders Hardware for Custom Steel Doors 

and Frames" by the Door and Hardware Institute. 
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3. NWWDA Industry Standard I.S.1.7, "Hardware Locations for Wood Flush 
Doors." 

 
B. Install each hardware item in compliance with the manufacturer's instructions and 

recommendations.  Where cutting and fitting is required to install hardware onto 
or into surfaces that are later to be painted or finished in another way, coordinate 
removal, storage, and reinstallation or application of surface protection with 
finishing work specified in the Division 9 Sections.  Do not install 
surface-mounted items until finishes have been completed on the substrates 
involved. 

 
C. Set units level, plumb, and true to line and location.  Adjust and reinforce the 

attachment substrate as necessary for proper installation and operation. 
 
D. Drill and countersink units that are not factory prepared for anchorage fasteners.  

Space fasteners and anchors in accordance with industry standards. 
 
E. Set thresholds for exterior doors in full bed of butyl-rubber or polyisobutylene 

mastic sealant complying with requirements specified in Division 7 Section “Joint 
Sealers”. 

 
F. Weatherstripping and Seals:  Comply with manufacturer's instructions and 

recommendations to the extent installation requirements are not otherwise 
indicated. 

 
3.2 ADJUSTING, CLEANING, AND DEMONSTRATING 

A. Adjust and check each operating item of hardware and each door to ensure 
proper operation or function of every unit.  Replace units that cannot be adjusted 
to operate freely and smoothly or as intended for the application made. 
1. Where door hardware is installed more than one month prior to 

acceptance or occupancy of a space or area, return to the installation 
during the week prior to acceptance or occupancy and make final check 
and adjustment of all hardware items in such space or area.  Clean 
operating items as necessary to restore proper function and finish of 
hardware and doors.  Adjust door control devices to function properly 
with final operation of heating and ventilating equipment. 

 
B. Clean adjacent surfaces soiled by hardware installation. 
 
C. Door Hardware Supplier's Field Service: 

1. Inspect door hardware items for correct installation and adjustment after 
complete installation of door hardware. 

2. Instruct Owner's personnel in the proper adjustment and maintenance of 
door hardware and hardware finishes. 

3. File written report of this inspection to Architect. 
 

HARDWARE SCHEDULE 
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HARDWARE SET: A 
EACH TO HAVE: 

1 CONT. HINGE CFM HD1 PE 
1 EXIT DEVICE ED5200S P957ET CR 
1 PERMANENT IC CORE AS REQUIRED  
1 SURFACE CLOSER DC8210 O  CR 
1 KICK PLATE K1050 10” x 2 LDW CSK RO 
1 RAIN DRIP 142AA (AS REQ'D) ZER 
1 GASKETING 8144SBK PSA ZER 
1 DOOR SWEEP 8198AA ZER 
1 THRESHOLD 2005  ZER 

 
 
 
HARDWARE SET: B 
 
ALL HARDWARE BY OVERHEAD/COILING DOOR SYSTEM MANUFACTURER/SUPPLIER. 
 
 
 
HARDWARE SET: C 
EACH TO HAVE: 

6 HINGE TA27144 1/2 X4 1/2 MC 
1 CONST LATCHING BOLT FB51P (HMD) IVE 
1 DUST PROOF STRIKE DP1 IVE 
1 STOREROOM LOCK ML2024 CR 
1 PERMANENT IC CORE AS REQUIRED  
2 KICK PLATE K1050 10” x 2 LDW CSK RO 
2 OH STOP 1-336 RX 

 
 
 
HARDWARE SET: D 
EACH TO HAVE: 

3 HINGE TA27144 1/2 X4 1/2 MC 
1 OFFICE/ENTRY LOCK ML2051  CR 
1 PERMANENT IC CORE AS REQUIRED  
1 WALL STOP 401 RO 

 
 
 
HARDWARE SET: E 
EACH TO HAVE: 

3 HINGE TA27144 1/2 X4 1/2 MC 
1 CLASSROOM LOCK ML2055  CR 
1 PERMANENT IC CORE AS REQUIRED  
1 WALL STOP 401 RO 

 
 
HARDWARE SET: F 
EACH TO HAVE: 

3 HINGE TA27144 1/2 X4 1/2 MC 
1 CLASSROOM LOCK ML2055  CR 
1 PERMANENT IC CORE AS REQUIRED  
1 SURFACE CLOSER DC8210 O  CR 
1 KICK PLATE K1050 10” x 2 LDW CSK RO 
1 WALL STOP 401 RO 
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HARDWARE SET: G 
EACH TO HAVE: 

3 HINGE TA27144 1/2 X4 1/2 MC 
1 CLASSROOM LOCK ML2055  CR 
1 PERMANENT IC CORE AS REQUIRED  
1 SURFACE CLOSER DC8210 O  CR 
1 KICK PLATE K1050 10” x 2 LDW CSK RO 
1 WALL STOP 401 RO 

 
 
HARDWARE SET: H 
EACH TO HAVE: 

3 HINGE TA27144 1/2 X4 1/2 MC 
1 PUSH PLATE 8200 4" X 16" IVE 
1 PULL PLATE 8303 10" 4" X 16" IVE 
1 SURFACE CLOSER DC8200 CR 
1 KICK PLATE K1050 10” x 2 LDW CSK RO 
1 MOP PLATE K1050 6” x 1” LDW CSK RO 
1 WALL STOP 401 RO 

 
 
 
HARDWARE SET: J 
EACH TO HAVE: 

3 HINGE TA27144 1/2 X4 1/2 MC 
1 PRIVACY W/DEADBOLT ML2030  CR 
1 SURFACE CLOSER DC8200 CR 
1 KICK PLATE K1050 10” x 2 LDW CSK RO 
1 MOP PLATE K1050 6” x 1” LDW CSK RO 
1 WALL STOP 401 RO 

 
 
 
HARDWARE SET: K 
EACH TO HAVE: 

3 HINGE TA27144 1/2 X4 1/2 MC 
1 STOREROOM LOCK ML2024 CR 
1 PERMANENT IC CORE AS REQUIRED  
1 WALL STOP 401 RO 

 
 
 
HARDWARE SET: L 
EACH TO HAVE: 

1 CONT. HINGE CFM HD1 PE 
1 STOREROOM LOCK ML2024 CR 
1 PERMANENT IC CORE AS REQUIRED  
1 SURFACE CLOSER DC8210 O  CR 
1 KICK PLATE K1050 10” x 2 LDW” CSK RO 
1 RAIN DRIP 142AA (AS REQ'D) ZER 
1 GASKETING 8144SBK PSA ZER 
1 DOOR SWEEP 8198AA ZER 
1 THRESHOLD 2005  ZER 
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END OF SECTION 
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 GLASS AND GLAZING - SECTION 08810 
 
1.0 - GENERAL 
 

1.1 Scope 
The work under this section consists of all glass and glazing. 

 
1.2 Quality 

A. Glazing shall be provided to comply with Table 5.3.1 Building Envelope 
 Requirements - Climate Zone 1 of the Alabama Building Energy Conservation 
 Code, and the 2021 International Building Code. 
 
B. Glazing for Fire-Rated Door and Window Assemblies:  Glazing tested per 

NFPA 252 and NFPA 257, as applicable, for assemblies complying with NFPA 80 
and listed and labeled per requirements of authorities having jurisdiction. 

 
C.         Safety Glazing Products:  Comply with size, glazing type, location, and testing 

requirements of 16 CFR 1201 for Category I and II glazing products, and 
requirements of authorities having jurisdiction. 

 
D.         Glazing Industry Publications: Comply with glass product manufacturers’ 

recommendations and the following: 
1.         GANA Publications:  GANA Laminated Division's 'Laminated Glass 

Design Guide' and GANA's 'Glazing Manual.' 
2.         IGMA Publication for Insulating Glass:  IGMA TM-3000, 'Glazing 

Guidelines for Sealed Insulating Glass Units.' 
 
E.        Insulating-Glass Certification Program:  Indicate compliance with requirements 

of Insulating Glass Certification Council on applicable glazing products. 
 

1.3 Samples 
Submit for approval samples of each kind of glass required.  Each sample shall bear a 
label indicating the kind and quality of the glass and the manufacturer. Only 1 sample 
each is required. 
 

1.4 Warranty 
A.         Warranty for Coated-Glass Products:  Manufacturer's standard form, signed by 

coated-glass product primary manufacturer or manufacturer/fabricator, as 
applicable, agreeing to replace coated-glass units that display peeling, cracking, 
and other deterioration in metallic coating under normal use, within 10 years of 
date of Substantial Completion. 

 
B.         Warranty for Laminated Glass:  Manufacturer's standard form, signed by 

laminated-glass product manufacturer/fabricator, agreeing to replace laminated-
glass units that display edge separation, delamination, and blemishes exceeding 
those allowed by ASTM C 1172, within five years of date of Substantial 
Completion. 

 
C.         Warranty for Insulating Glass:  Manufacturer's standard form, signed by 

insulating-glass product manufacturer/fabricator, agreeing to replace insulating-
glass units that exhibit failure of hermetic seal under normal use evidenced by the 
obstruction of vision by dust, moisture, or film on interior surfaces of glass, within 
10 years of date of Substantial Completion. 

 
D.         Installer’s Warranty:  Form acceptable to Owner, signed by glass product 

Installer, agreeing to replace glass products that deteriorate, or that exhibit damage 
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or deterioration of glass or glazing products due to faulty installation, within 2 years 
of date of Substantial Completion. 

 
2.0 - PRODUCTS 
 

2.1 Manufacturer 
Glass products shall be as manufactured by Vitro Architectural Glass., Guardian Industries, 
Inc., or Pre-approved equal.  Laminated pattern glass shall be as manufactured by North 
American Glass Fabrication.  Fire-rated, safety-rated wired glass shall be manufactured by 
Technical Glass Products, Pilkington or SaftFirst. 

 
2.2 Materials 

Glass shall be as defined in, and in accordance with Code of Federal Regulations 16 CFR 
1201 - Safety Standard for Architectural Glazing Materials.   

 
A. Compound for face glazing, or where shown or indicated as compound shall be an 

oleo-resinous knife grade elastic glazing compound such as Tremco's Trem-glaze, 
Pecora's M-242, or Dap-1012. 

 
B. Sealant where shown or indicated shall be Tremco "Mono," Dow Corning 780, or 

GE's construction sealant. 
 
C. Tape where shown or indicated shall be Tremco's 440 Tape, Curtis 606 Tape, or 

Warflex's "Sealing Tape." 
 
D. Neoprene setting blocks as approved by glass manufacturer Shore "A" Hardness 

approximately 70 to 90. 
 
E. Neoprene spacer shims as approved by glass manufacturer Shore "A" Hardness 

approximately 40 to 60. 
 
F. Neoprene glazing beads as approved for aluminum store front and doors. 
 
G. Color of compound, sealant, tape, etc. shall be as selected. 
 
H. Glare reducing glass shall be 1/4" thick Solargray, Solargreen, or Solarbronze as 

selected. 
 
I. Glare reducing Tempered Safety glass shall be 1/4" thick Solargray, Solargreen,  

or Solarbronze as selected.  When multiple small glass panes are used in the 
same door or sidelight, provide one (1) only Decal and furnish certificate verifying 
the use of Safety Glass in other panels. 

 
J. Interior Tempered Safety Glass shall meet 16CFR1201 Test Requirements, Cat. 1 

and/or Cat. 2 as applicable.  Etch label and furnish certificate verifying the use of 
Tempered Safety Glass. 

 
K. Polished plate glass mirrors shall be 1/4" copper back, moisture resistant with 

ground edges and beveled face grooving.  Secure with adhesive and clips.  Sizes 
and locations indicated. 

 
L. 1" insulating Glass - Pre-assembly Low-E unit consisting of 1/4" float glass exterior 

lite, 1/2" dehydrated air space and clear 1/4" float glass with Low-E interior lite 
meeting performance requirement for Class A or Class B Accelerated Test as 
specified in ASTM E744 with no visible fog.  Match color on metal spacer to glazing 
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frame. As selected by Architect. Provide minimum SHGC of .25. 
 1. Solarban 70 Solar Gray + Clear 

   2. Solarban 60 Solar Gray + Clear 
   3. Solarban 70 Solar Bronze + Clear 
   (See corresponding SHGC and U-Value below when used with metal frame) 
 

 
 

3.0 - EXECUTION 
 

3.1 Preparation 
A. Immediately prior to glazing, all surfaces shall be wiped clean and free of protective 

coatings, moisture, and dust.  All glazing shall be done when the temperature is 
35o F or above. 

 
B. All sash shall be checked prior to glazing to make certain that the opening is 

square, plumb, and secured in order that uniform face and edge clearances are 
maintained.  Inspect all butt and miter joints.  If these joints are open, they shall 
be sealed with sealant prior to glazing.  All ventilators shall be properly adjusted.  
Maintain 1/8" minimum bed clearance between glass and sash on both sides. 

 
C. All glass indicated in non-rated doors shall be tempered with etched label. 

 
D. All glass indicated in rated doors shall be fire safety glass with etched label. 

 
3.2 Setting 

A. Glazing preparation and procedures shall be as outlined in the Glazing Manual of 
the Flat Glass Jobbers Association. 

 
B. Glass shall be set without springing, and with an equal bearing the entire width and 

length of each piece. 
 
C. The actual sizes required shall be determined by measuring the frames to receive 

the glass.  All glass shall be factory labeled. 
 
D. Glass shall be properly cut and set in accordance with the best practice of the 

trade. 
 
E. Center glass in glazing rabbet to maintain recommended clearances at perimeter 

for expansion and contraction, each face of glass. 
 

3.3 Protection 
Immediately after installation, a marker letter shall be placed upon each pane of glass for 
protection against careless breakage.  All broken, cracked, scratched, or otherwise 
damaged glass shall be replaced. 

 
3.4 Cleaning 

A. Upon completion of the project, all glass shall have paint, dirt, and other stains 
removed; glass shall then be washed clean and polished. 

 
B. Labels on glass shall not be removed until final approval is obtained, and glass is 

ready for cleaning. 
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END OF SECTION 
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MOISTURE VAPOR EMISSION CONTROL - SECTION 09056 
 

 
 
1.0 - GENERAL 
 

1.1 Section Includes 
 Pre-formed moisture suppression membrane installed over concrete subfloor as a floor covering 

underlayment. 
 
1.2 Related Sections 
  

A. Repair and patching of concrete subfloor. 
 
B. Laminated Wood Flooring. 
 
C. Resilient Tile Flooring. (SVT/ LVT/ VCT ) 

 
D. Carpet Tile. 
 
E. Ceramic Tiling 

 
1.3 References 

A. ASTM International 
B. D2646-05- Standard test Methods for Backing Fabric Characteristics of Pile     Yarn Floor 

Coverings 
C. D3273-00- Standard Test Method for Resistance to Growth of Mold on the    Surface of 

Interior Coatings in an Environmental Chamber 
D. D5729-97 (2004)e1 – Standard Test Method for Thickness of Nonwoven Fabrics 
E. E-96-05 – Standard Test Methods for Water Vapor Transmission of Materials 
F. F 2170 – Standard Test Method for Determining Relative Humidity in Concrete Floor Slabs 

Using in situ Probes 
 
1.4 Submittals  

A. Comply with Section 01350– Submittal Procedures. 
 

B. Product Data: Provide data indicating product physical characteristics, performance 
criteria, and limitations of use,  

 
C. Manufacturer’s Current Installation Instructions 
 
D. Manufacturer’s warranty registration with concrete subfloor moisture test results and 

building ambient air temperature and relative humidity test results. 
 
1.5 Coordination 

A. Section 01040 - Project Coordination - Coordination with other work having a direct bearing 
on work of this section. 

 
B. Coordinate the work of this section and directly related sections with concrete floor 

construction and repair. 
 
C. Coordinate the work of this section and directly related sections with finish flooring work. 
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2.0 - PRODUCTS 
 

2.1 Manufacturers 
 

A. Basis of Design is Versa Shield 95 manufactured by Halex Corporation.  
 
B. Provide data and comply with Section 01360 - Substitution Procedures for other product 

pre-approval.  Submit to Architect at least 10 days prior to bid. Notification of approval will 
be in writing via Addendum.  

  
2.2 Moisture Suppression System For Flooring Products 
 

A. Flooring Underlayment 
  1. Material: Free-standing, dimensionally stable, 4-ply composite product,     
   engineered as a moisture suppression membrane to be used on concrete  
   floors where high moisture exists. 
  2. Dimensions: [144 ft long by 5 ft wide] standard roll. 

3.   Mold, Mildew & Fungal Resistance, ASTM D3273: 10 rating 
  4. Moisture Vapor Transmission rate, ASTM E96-05:  less than 0.01 g/hr/ sq m 

 
B.  Accessories: Versa Shield tape 

1.  Application: Joining of moisture suppression underlayment seams 
2. Description: Membrane manufacturer’s moisture suppression tape with pressure 

sensitive adhesive. 
3. Properties: Moisture suppression and adhesion per manufacturer’s specifications 
 Supplied as: 2- inch by 180 ft rolls. 

 
3.0 - EXECUTION 
 

3.1 Examination 
 

A. Verify existing conditions before starting work. Commencement of work institutes 
acceptance of project conditions. 

 
B. Concrete Sub Floor:  

 1. Verify internal RH of the concrete according to ASTM F-2170. 
2. Record readings and submit with manufacturer’s warranty registration. 
 

C. Do not install if relative humidity levels within the concrete exceed 95% RH. 
 
3.2 Preparation: 
 
 A. New or Remedial Installation -  Concrete Sub Floor 

 1. Prepare floor according to Versa Shield 95 manufacturer’s instructions including 
removal of existing materials on concrete surface, grinding protrusions flat, and 
filling low spots with water-resistant cementitious patching or leveling compound. 
Patch cracks greater then 1/8-in. width using Versa Shield manufacturer’s 
approved crack mending compound. 

 
2. Remove debris and excessive dust from the surface. 

 
 
3.3 Underlayment Installation 
  

A. Install moisture suppression membrane with smooth film side facing concrete slab. 
 

B. Install in accordance with membrane manufacturer’s current written installation 
instructions. 
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C. If any jobsite condition interferes with compliance with manufacturer’s instructions, contact 
manufacturer and obtain written job-specific procedures. Notify architect or owner’s 
representative as required in the Quality Section of this project manual describing the 
interfering jobsite condition and manufacturer’s job-specific instructions.  

. 
3.4 Flooring Installation 
 

A. Adhesives - Apply adhesive to mineral-coated surface of moisture suppression membrane. 
Use only water-based adhesives. Do not use solvent-based adhesives.  
 

B. Protection - Protect moisture suppression membrane from damage during flooring 
installation. Do not tear, rip, puncture, or delaminate membrane when applying trowel-on 
adhesive. Repair damaged areas according to membrane manufacturer’s instructions 
before flooring installation. Provide continuous, intact moisture suppression membrane 
under entire designated flooring area.  

 
C. Install flooring according to flooring manufacturer’s instructions 

 
  1. [Laminate] [or] [Engineered Wood]; 
   Install to manufacturer’s instructions for floating floors. 
    

[OR] 
  2. [Broadloom Carpet] [and] [or] [Tile Carpet]: 
   a. Adhere directly to moisture suppression membrane using carpet   

   manufacturer’s  recommended adhesive.   
   b. Refer to Section 09680 for carpet installation.  
 

[OR] 
  3. [Vinyl Tile]; 
   a.  Adhere directly to moisture suppression membrane using tile   

   manufacturer’s recommended adhesive. 
   b. Refer to Section 09650 for tile installations. 
 
  4. [Tiling]; 
   a. Adhere directly to moisture suppression membrane using tile   

   manufacturer’s recommended setting and grout materials. 
   b. Refer to Section 09300 for tiling installations. 

 
 
 

END OF SECTION 
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 GYPSUM DRYWALL & LIGHT GAUGE METAL STUD SYSTEM - SECTION 09260 
 
1.0 - GENERAL 
 

1.1 Scope 
The work of this section consists of the furnishing and erection of all metal studs and 
gypsum wall board, finished ready for field decoration. 

 
1.2 Submittals 

A. Submit manufacturer data, samples and shop drawings. 
 

1.3 Applicable Standards 
Current editions or revisions of Federal and ASTM standards shall apply unless specifically 
noted otherwise. 

 
1.4 Delivery and Storage 

All materials shall be delivered to the job in original unopened containers or bundles and 
stored in a place protected from the elements and damage. 

 
2.0 - PRODUCTS 
 

2.1 Materials 
A. Interior wall metal studs shall be cold rolled "Cee" design 25-gauge steel, prepared 

to receive self-drill, self-tapping screw fasteners.  Metal studs web shall be 
punched to facilitate work of other crafts.  At interior wall with plumbing, provide 
metal stud framing wide enough to fully conceal plumbing work. 
 

B. Exterior wall metal studs shall be 3-5/8" 20-gauge metal studs and runners, welded 
system, unless noted otherwise. At all areas to receive masonry veneer, use 18-
gauge metal studs and runners. 

 
C. Track shall be of proper dimension to receive metal studs and provide a close 

friction fit. 
 
D. Metal studs and track shall be hot-dipped galvanized. 
 
E. Wall board shall be a mill fabricated gypsum board consisting of a core of 

processed gypsum rock encased in a heavy mineral finished paper on the face 
side and a strong liner paper on the back side.  The face paper shall be folded 
around the long edges to reinforce and protect the core and the ends shall be 
square cut and smooth finish.  Thickness shall be as indicated on the Drawings but 
not less than 5/8". 

 
F. Fire resistant wall board shall be a board having a specifically formulated core 

which shall meet Underwriter's Laboratory tests for a one-hour fire resistant rating.  
Material shall be equal to USG Sheetrock® Brand Ultralight Panels Fire code® X  
as manufactured by U.S. Gypsum, Fire-Shield® LITE® as manufactured by 
National Gypsum, Fireguard®  by Georgia-Pacific. 

 
G. Moisture- and Mold-resistant, Fire-resistant Gypsum Core shall be 5/8" thick Fire 

code equal to SHEETROCK® brand MOLD TOUGH™ FIRECODE®  . 
 

Provide at all walls subject to moisture and/or at walls behind drinking 
fountains, sinks, lavatories, urinals, water closets, and all other plumbing 
fixtures where drywall is indicated. 
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H. For High Impact Areas as indicated provide USG Sheetrock® Brand Mold Tough® 
VHI Firecode® X Panels or pre-approved equal that meets testing requirements for 
High Impact. The main ASTM standard for abuse classification is ASTM C1629 
which specifies the levels of performance. Annex A1 describes test methods for 
testing products for Hard Body Impact Resistance. 
 

ASTM C1629 makes reference to three other test methods for abuse 
resistance: ASTM E695 for Soft Body Impact, ASTM D4977 for Abrasion 
resistance, ASTM D 5420 for Indentation Resistance. 
 

I. Runner channels shall be hot-rolled or cold-rolled steel and shall be galvanized or 
given a coat of rust-inhibitive paint.  Runner channels shall be one and one-half 
inches (1-1/2") with flange approximately one-half inch (1/2") deep, spaced not 
over forty-eight inches (48") on centers.  Hot Rolled Channel shall weigh not less 
than 850 pounds per 1,000 lineal feet; cold rolled channel shall weigh not less than 
475 pounds per 1,000 feet. 
 

J.  Fasteners shall be flat, countersunk head drywall screws, USG Type S or as 
 approved, or annular nails for use with nailer bars or for wood. 

 
K. Trim shall be hot dip galvanized steel, corner bead, casing, and expansion strips. 
 
L. Joint tape shall be a heavy perforated cross fibered reinforced paper. 
 
M. Joint cement shall be a bedding and finishing cement especially prepared for use 

with reinforcing joint tape. 
 
N. Metal accessories shall be provided at all exterior corners, where a horizontal 

surface abuts a vertical surface or where an exposed edge of the wallboard abuts 
metal.  Material shall be as manufactured by or as recommended by the 
manufacturer of the wall board used. 

 
O. Control joints shall be provided at all corners, intersections, ceilings, etc., subject to 

movement.  Install control joints in areas as recommended by manufacturer and/or 
as indicated on drawings. 

 
2.2 Auxiliary Materials 

A. Laminating Adhesive:  Adhesive or joint compound recommended for directly 
adhering gypsum panels to continuous substrate. 

 
3.0 - EXECUTION 
 

3.1 A. Floor and ceiling tracks aligned accurately according to partitions layout and 
 anchored securely into structural floor and overhead structure at maximum of 16" 
 o.c.  All walls shall extend to underside of deck above. 

 
B. Studs spaced not greater than 16" o.c. for gypsum board, anchored securely to  
 floor and ceiling tracks.  Set studs approximately 2" from abutting partitions or walls 
 at corners, openings and ends of partitions.  Anchor door bucks to adjacent studs. 
 
C. Partitions shall be rigid, sound and plumb with all necessary metal trim, clips and 
 accessories for a complete installation. 
 
D. Gypsum board shall be applied in single layer or multiple layers as indicated on the 
 Drawings by screw application to metal studs with joints taped and filled with 
 manufacturer's recommended joint compound. 
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E. Application of gypsum board and joint finishing shall not begin under cold or damp 
 conditions.  The temperature shall be a minimum of 350 before work is begun and 
 shall be maintained at this level or above until the joint cement is set dry and hard.  
 Adequate ventilation shall be provided at all times. 
 
F. Installation shall be in full accord with the recommendations of the manufacturer.  
 Workmanship shall be by competent workmen experienced in the installation of 
 wall board and all work shall be done in accordance with the best practices of the 
 trade to give a smooth, straight, aligned surface which is ready for the finish. 
 
G. Apply metal trim at exposed edges. 
 
H. Neatly cut all openings so that they may be covered by plates and escutcheons. 
 
I. Vertical Furring - All vertical furring in ceiling shall be of 5/8" fire rated gypsum 
 board on metal framing.  DO NOT furr with acoustical panels. 

 
 3.2 Drywall Finish 

A. Temperature and Humidity Conditions 
 Do not install joint treatment compounds unless installation areas comply with the 
 minimum temperature and ventilation requirements recommended by the 
 manufacturer and conditions are acceptable to the installer. 
 
B. Finish exposed drywall surfaces with joints, corners, and exposed edges reinforced 
 or trimmed as specified, and with all joints, fastener heads, trim accessory flanges 
 and surface defects filled with joint compound in accordance with manufacturer's 
 recommendation for a smooth, flush surface.  Drywall finishing work will not be 
 considered acceptable if corners or edges do not form true, level or plumb lines, or 
 if joints, fastener heads, flanges of trim accessories or defects are visible after 
 application of field-applied decoration. 
 1. Refer to ASTM 6840 for guidelines for acceptable levels of finish. 
  a. Finish Level shall be no less than Level 3 for all exposed Gypsum 
   Board. 
 
C. Joint and Corner Reinforcing 

1. Use joint tape to reinforce joints formed by tapered edges or butt  ends of 
 drywall units and at interior corners and angles.  Set tape in joint 
 compound then apply skim coat over tape in one application. 
 
2. Where open spaces of more than 1/16" width occur between abutting 
 drywall units (except at control joints), prefill joints with joint compound and 
 allow prefill to dry before application of joint tape. 
 
3. Provide control joints as recommended by manufacturer. 

 
D. Reinforce external corners of drywall work with specified type of corner bead. 
 
 Securely fasten metal corner beads as recommended by the manufacturer.  Do not 
 use fasteners which cannot be fully concealed by joint compound fill applied over 
 flanges. 
 
E. Edge Trimming 
 Provide specified type of metal casing bead trim.  Install in single unjointed lengths 
 unless run exceeds longest available stock length.  Miter corners of semi-finished 
 type trim.  Coordinate installation of trim continuously with drywall installation. 
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F. Application of Joint Compounds 
 Use only compatible compounds from one manufacturer.  After mixing, do not use 
 joint compounds if recommended pot-life time has expired.  Allow drying time 
 between applications of joint compound in accordance with manufacturer's  
 recommendations for the relative humidity and temperature levels at the time of 
 application.  In no case, allow less than 24 hours drying time between application 
 to joint compound.  Apply not less than 3 separate coats of joint compound over 
 joints, fastener heads, and metal flanges.  Joint compound treatment is not 
 required at non-fire rated walls above suspended ceiling where partitions/walls are 
 shown or specified to extend to structural deck or ceiling above suspended ceiling. 
 
G.  REVEALS 

Provide 1" reveals equal to Fry Reglet drywall reveals Product # DRM-50-100.  
Reveals shall be painted to match adjacent drywall. 

 
H. LEVELS OF FINISH. The following levels of finish are established as a guide for 

specific final decoration. The minimum requirements for each level shall be as 
described herein 

 
1. Level 0: 

No taping, finishing, or accessories required. 
 This level of finish may be useful in temporary construction or 

whenever the final decoration has not been determined. 
 

2. Level 1: 
 All joints and interior angles shall have tape set in joint compound. Surface 

shall be free of excess joint compound. Tool marks and ridges are 
acceptable. 
 Frequently specified in plenum areas above ceilings, in attics, in 

areas where the assembly would generally be concealed or in 
building service corridors, and other areas not normally open to 
public view. Accessories optional at specifier discretion in corridors 
and other areas with pedestrian traffic. 

 
3. Level 2: 
 All joints and interior angles shall have tape embedded in joint compound 

and wiped with a joint knife leaving a thin coating of joint compound over 
all joints and interior angles. Fastener heads and accessories shall be 
covered with a coat of joint compound. Surface shall be free of excess joint 
compound. Tool marks and ridges are acceptable. Joint compound applied 
over the body of the tape at the time of tape embedment shall be 
considered a separate coat of joint compound and shall satisfy the 
conditions of this level. 

Specified where gypsum board is used as a substrate for tile; may 
be specified in garages, warehouse storage or other similar areas 
where surface appearance is not of primary concern. 

 
4. Level 3: 
 All joints and interior angles shall have tape embedded in joint compound 

and shall be immediately wiped with a joint knife leaving a thin coating of 
joint compound over all joints and interior angles. One additional coat of joint 
compound shall be applied over all joints and interior angles. Fastener 
heads and accessories shall be covered with two separate coats of joint 
compound. All joint compound shall be smooth and free of tool marks and 
ridges. Note: It is recommended that the prepared surface be coated with a 
drywall primer prior to the application of final finishes. See 
painting/wallcovering specification in this regard. 

Typically specified in appearance areas which are to receive 
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heavy- or medium-texture (spray or hand applied) finishes before 
final painting, or where heavy-grade wallcoverings are to be 
applied as the final decoration. This level of finish is not 
recommended where smooth painted surfaces or light to medium 
wallcoverings are specified. 
 

5. Level 4: 
 All joints and interior angles shall have tape embedded in joint compound 

and shall be immediately wiped with a joint knife leaving a thin coating of 
joint compound over all joints and interior angles. Two separate coats of 
joint compound shall be applied over all flat joints and one separate coat of 
joint compound shall be applied over interior angles. Fastener heads and 
accessories shall be covered with three separate coats of joint compound. 
All joint compound shall be smooth and free of tool marks and ridges. 
Note: It is recommended that the prepared surface be coated with a 
drywall primer prior to the application of final finishes. See 
painting/wallcovering specification in this regard. 

This level should be specified where flat paints, light textures, or 
wallcoverings are to be applied. 
In critical lighting areas, flat paints applied over light textures tend 
to reduce joint photographing. Paints with sheen levels other than 
flat and enamel paints are not recommended over this level of 
finish. 
The weight, texture, and sheen level of wallcoverings applied over 
this level of finish should be carefully evaluated. Joints and 
fasteners must be adequately concealed if the wallcovering 
material is lightweight, contains limited pattern, has a gloss finish, 
or any combination of these finishes is present. Unbacked vinyl 
wallcoverings are not recommended over this level of finish. 

 
6. Level 5: 
 All joints and interior angles shall have tape embedded in joint compound 

and shall be immediately wiped with a joint knife leaving a thin coating of 
joint compound over all joints and interior angles. Two separate coats of 
joint compound shall be applied over all flat joints and one separate coat of 
joint compound shall be applied over interior angles. Fastener heads and 
accessories shall be covered with three separate coats of joint compound. 
A thin skim coat of joint compound trowel applied, or a material 
manufactured especially for this purpose and applied in accordance with 
manufacturer's recommendations, applied to the entire surface. The 
surface shall be smooth and free of tool marks and ridges. Note: It is 
recommended that the prepared surface be coated with a drywall primer 
prior to the application of finish paint. See painting specification in this 
regard. 

This level of finish is highly recommended where paint is specified 
or where severe lighting conditions occur. 
This highest quality finish is the most effective method to provide a 
uniform surface and minimize the possibility of joint photographing 
and of fasteners showing through the final decoration. 
 

 
END OF SECTION 
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TILE - SECTION 09300 
 
1.0 - GENERAL 
 
 1.1 Summary 
  
  A. Related Documents: General and Supplementary Conditions of the Contract,  
   Division 1 General Requirements, and Drawings are applicable to this Section. 
 
  B. Section Includes:   

1. Porcelain Tile 
2. Ceramic Tile 
3. Quarry Tile 
4. Glass Tile 
5. Specialty Tile 
6. Installation Products; adhesives, mortars, grouts and sealants 
7. Waterproof membranes  
8. Crack Isolation membranes  
9. Thresholds, trim, cementitious backer units and other accessories 

specified herein. 
10. Tile and grout care and maintenance recommendations. 
 

 1.2 References 
 
  A. American National Standards Institute (ANSI): 

1. A108.1 - Installation of Ceramic Tile in a Mortar Bed 
2. A108.5 - Installation of Ceramic tile with Dry-Set Portland Cement or 

Latex-Portland Cement 
3. A108.10 - Installation of Grout in Tile work 
4. A108.13 - Installation of Membranes for Thin-Set Ceramic Tile 
5. A118.3 - Chemical Resistant, Water-Cleanable, Tile-Setting and-

Grouting Epoxy  and Water-Cleanable Tile-Setting Epoxy Adhesive 
6. A118.4 - Latex-Portland Cement Mortar 
7. A 118.5 - Chemical-Resistant Furan Mortar and Grout. 
8. A118.6 - Ceramic Tile Grouts 
9. A118.7 - Polymer Mortified Cement Grouts 
10. A118.10 – Load-Bearing, Bonded Waterproofing Membranes for Thin-

Set Ceramic Tile and Dimension Stone Installations 
11. A136.1 - Organic Adhesives for Installation of Ceramic Tile 
12. A137.1 - Ceramic Tile 

 
  B. American Society for Testing and Materials (ASTM): 
   1. C 136 - Sieve Analysis of Fine and Coarse Aggregates 
   2. C 144 - Aggregate for Masonry Mortar 
   3. C 150 - Portland Cement 
   4. C 207 - Hydrated Lime for Masonry Purposes 
   5. C 373 - Water Absorption, Bulk Density, Apparent Porosity, and   
    Apparent Specific Gravity of Fired Whiteware Products 
   6. C 503 - Marble Dimensional Stone (Exterior) 
   7. C 623 – Young’s Modulus, Shear Modulus, and Poisson’s Ratio for  
    Glass and Glass-Ceramics by Resonance 
   8. C 627 – Robinson Floor Test for Tile Service Level 
   9. C 847-95 Metal Lath 
   10. C 933-96a Welded Wire Lath 
   11. C 1028 - Static Coefficient of Friction of Ceramic Tile and Other like  
    Surfaces by the Horizontal Dynamometer Pull-Meter Method 
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   12. D 87 - Melting Point of Petroleum Wax (Cooling Curve) 
   13. D 226 - Asphalt Saturated Organic Felt Used in Roofing and   
    Waterproofing 
   14. D 4397 - Polyethylene Sheeting for Construction, Industrial, and   
    Agricultural Applications 
   15. E-90 and E-413 for STC (Sound Transmission Class), E-492 and E-989  
    for IIC (Impact Insulation Class) – Sound Deadening Underlayments 
 
  C. TCA Handbook for Ceramic Tile Installation by Tile Council of America, latest  
   edition 
 
 1.3 Submittals 
 
  A. Submit shop drawings, product data, and samples under provisions of Section  
   01350.  
 
  B. Shop Drawings: 
   1. Indicate tile layout, patterns, color arrangement, perimeter conditions,  
    junctions with dissimilar materials, thresholds, and setting details. 
   2. Locate and detail expansion and control joints. 
 
  C. Submit product data, specifications, and instructions for using mortars, adhesives 
   and grouts. 
 
  D. Samples: 
   1. Submit color samples illustrating full color range of each type tile.   
   2. Grout:  Submit manufacturer's full range of standard and designated  
    color samples for each type for Architect's selection. 
 
  E. Submit following Informational Submittals: 
   1. Certifications specified in Quality Assurance article. 
   2. Qualification Data:  Manufacturer's and installer's qualification data. 
   3. Manufacturer's instructions. 
 
  F. Maintenance Data:  Include recommended cleaning methods, cleaning materials, 
   stain removal methods, and polishes and waxes.   
 
 1.4 Quality Assurance 
 
  A. Single Source Responsibility: 
   1. Obtain each type and color tile material required from single source. 
   2. Obtain setting and grouting materials from one manufacturer to ensure  
    compatibility. 
   3. Furnish a 10 year guarantee from installation material manufacturer. The 
    guarantee is inclusive of installation materials, finish product, and labor. 
   4. Obtain prefabricated edge protection and transition and movement  
    profiles from one manufacturer to ensure compatibility.  
   5. Obtain membrane from same manufacturer as setting material or from  
    manufacturer approved by setting material manufacturer to ensure  
    compatibility. 
 
  B. Manufacturer Qualifications: 
   1. Tile:  Minimum 5 years experience in manufacture of tile products. 
   2. Setting Materials:  Minimum 10 years experience in manufacture of  
    setting and grout materials specified. 
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  C. Installer Qualifications:  Specializing in tile work having minimum of 5 years  
   successful documented experience with work comparable to that required for this 
   Project. 
 
  D. Certifications: 
   1. Maintain one copy each of all Referenced standards and specifications  
    on site.  Include the TCA Handbook, ANSI A108 Series, ANSI A118  
    Series ANCI A136.1 and ANSI A137.1 and others as specified under  
    paragraph References.  
   2. Submit manufacturer's certifications that mortars, adhesives, and grouts  
    are suitable for intended use. 
 
  E. Conform to ANSI- Recommended Standard Specifications for Ceramic Tile -  
   A137.1. 
 
  F. Conform to TCA Ceramic Tile:  The Installation Handbook. 
 
 1.5 Delivery, Storage, and Handling 
 
  A. Deliver materials in manufacturer's unopened containers, fully identified with  
   name, brand, type, and grade. 
   
  B. Protect materials from contamination, dampness, freezing, or overheating in  
   accordance with manufacturer's instructions. 
   
  C. Broken, cracked, chipped, stained, or damaged tile will be rejected, whether built- 
   in or not. 
   
  D. Protect mortar and grout materials against moisture, soiling, or staining. 
 
 1.6 Environmental Requirements 
 
  A. Comply with requirements of referenced standards and recommendations of  
   material manufacturers for environmental conditions before, during, and after  
   installation. 
 
  B. Do not begin installation until building is completely enclosed and HVAC system  
   is operating and maintaining temperature and humidity conditions consistent with 
   "after occupancy" conditions for a minimum of 2 weeks. 
 
  C. Maintain continuous and uniform building temperatures of not less than 50  
   degrees F during installation nor more than 100 degrees F. 
 
  D. Ventilate spaces receiving tile in accordance with material manufacturers'  
   instructions. 
 
 1.7 Warranty 
 
  A. Special Project Warranty:  Submit a written warranty, executed by the Contractor, 
   Installer, and Manufacturer, agreeing to repair or replace tile that fails in materials 
   or workmanship within the specified warranty period.  
   1. Warranty Period: 1 year after date of Substantial Completion. 
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 1.8 Extra Materials 
 
  A. At completion of project, deliver to Owner extra stock of materials used on project 
   as follows: 
   1. Provide 10% of each size, color, and surface finish of tile. 
   2. Six lineal feet of each color and type of base. 
 
  B. Store in location as directed by Owner. 
  C. Ensure materials are boxed and identified by manufacturer, type, and color. 
 
 1.9 Maintenance Data 
 
  A. Submit maintenance data under provisions of Section 01910. 
 
  B. Include cleaning methods, cleaning solutions recommended, stain removal  
   methods, and polishes and waxes recommended. 
 
2.0 -  PRODUCTS 
 
 2.1 Manufacturers 
 
  A. Acceptable Manufacturer:  Daltile Corporation or pre-approved equal. 
 
  B. Requests for substitutions will be considered in accordance with provisions of  
   Section 01360 received 10 days prior to bid. 
 
 2.2 Products 

A. Ceramic Wall Tile 
1. Manufacturer: DalTile 
2. Product: See Finish Schedule 
3. Color: See Finish Schedule 
4. Size: See Finish Schedule 
5. Finish:  See Finish Schedule 
6. Pattern:  As indicated on drawings. 
7. Trim Units:  Matching bead, bullnose, cove and base shapes in sizes 

coordinated with field tile.  
 
 2.3 Setting Materials 
 
  A. Organic Adhesive:  ANSI A136.1, thinset bond type; use Type I in areas subject  
   to   prolonged moisture exposure. 
   
  B. Epoxy Adhesive:  ANSI A118.3, thinset bond type. 
 
  C.         Mortar Bed Materials: 
   1. Portland cement: ASTM C150, type 1, gray or white. 
   2. Hydrated Lime:  ASTM C207, Type S. 
   3. Sand: ASTM C144, fine. 
   4. Latex additive: As approved. 
   5. Water: Clean and potable. 
 
  D.        Mortar Bond Coat Materials: 
   1. Dry-Set Portland Cement type:  ANSI A118.1. 
   2. Latex-Portland Cement type:  ANSI A118.4. 
   3. Epoxy:  ANSI A118.3, 100 percent solids. 
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  E. Epoxy Grout:  ANSI A118.8, 100 percent solids epoxy grout; color to be  
   selected. 
 
  F. Waterproofing Membrane at Floors: Membrane in accordance with ANSI   
   A118.10.  
 
  G. Membrane at Walls:  No. 15 (6.9 kg) asphalt saturated felt, ASTM D226, Type  
 
  H. Membrane at Walls:  4 mil (0.1 mm) thick polyethylene film, ASTM D4397. 
 
  I. Membrane at Walls:  Reinforced asphalt paper.  
 
  J. Cementitious Backer Board:  ANSI A118.9; High density, cementitious, glass  
   fiber reinforced with 2 inch (50 mm) wide coated glass fiber tape for joints and  
   corners: 
   1. Thickness: 1/2 inch (13 mm). 
     
 2.4 Miscellaneous Materials 
 
  A. Temporary Protective Coating:  Provide product indicated below that is   
   formulated to protect exposed surfaces of tile against adherence of mortar and  
   grout, is compatible with tile and mortar/grout products, and is easily removable  
   after grouting is completed without damaging grout or tile. 
 
   1. Petroleum paraffin wax, fully refined, tasteless, odorless, containing at  
    least 0.5 percent oil with a melting point of 120-degree F to 140-degree F 
    per ASTM D 87. 
   2. Grout release in form of manufacturer's standard proprietary liquid  
    coating that is specially formulated and recommended for use as a  
    temporary protective coating for tile. 
 
 2.5 Finishing Edge Protection Profiles 
  A. Manufacturer - Schluter Systems or pre-approved equal.  Comply with Section  
   01360 - Product Substitution and submit at least 10 days prior to Bid. All other  
   approved products shall be notified in writing via addendum. 
 
  B. Products: 
   1. Schluter: Deco Radius 
   2. Corners provide matching outside corners as required. 
   3. Material and Finish: Satin anodized aluminum. 
   4. Height as required 
   5. Location as noted on drawings 
 
 2.6 Mixing Mortar and Grout 
  Mix mortars and grouts in accordance with manufacturer’s instructions. 
 
3.0 - EXECUTION 
 
 3.1  Examination 
 
  A. Verify that all wall surfaces are free of substances which would impair bonding of  
   setting materials, smooth and flat within tolerances specified in ANSI A137.1, and 
   are ready to receive.  
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  B. Verify that sub-floor surfaces are dust-free, and free of substances which would  
   impair bonding of setting materials to sub-floor surfaces, and are smooth and  
   float within tolerances specified in ANSI A137.1. 
 
  C. Verify that concrete sub-floor surfaces are ready for tile installation by testing for  
   moisture emission rate and alkalinity; obtain instructions if test results are not  
   within limits recommended by tile manufacturer and setting materials   
   manufacturer.  
 
  D. Verify that required floor-mounted utilities are in correct location.   
 
 
 3.2 Preparation 
 
  A. Clean substrates. 
 
  B. Wet down or wash dry, dusty surfaces and remove excess water immediately  
   prior to application of tiles. 
 
  C. Prepare surfaces in strict accordance with instructions of manufacturer whose  
   setting materials or additives are being used. 
 
  D. Acid Based Cleaners: Use not permitted. 
 
  E. Scarify concrete substrates with blast track equipment if necessary to completely  
   remove curing compounds or other substances that would interfere with proper  
   bond of setting materials.  Clean and maintain substrate in condition required by  
   setting material manufacturer. 
 
  F. Do not seal substrate unless required by manufacturer. 
 
  G. Prime substrate when required by manufacturer. 
 
  H. Membrane 
   1. Flash membrane up adjacent walls and restraining surfaces. 
   2. Use preformed cove, corners, and expansion joint flashing. 
   3. Allow membrane to cure as prior to setting tile. 
   4. Do not allow construction traffic on membrane. 
 
  I. Apply primer-sealer to wood and plywood subfloors when recommended by  
   setting materials manufacturer. 
 
  J. Blending:  For tile exhibiting color variations within the ranges selected during  
   sample submittals, verify that tile has been blended in factory and packaged  
   accordingly so that tile units taken from one package show the same range in  
   colors as those taken from other packages and match approved samples.  If not  
   factory blended, either return to manufacturer or blend tiles at Project site before  
   installing. 
 
  K. Field-Applied Temporary Protective Coating:  Where indicated under tile type or  
   needed to prevent adhesion or staining of exposed tile surfaces by grout, protect  
   exposed surfaces of tile against adherence of mortar and grout by precoating  
   them with a continuous film of temporary protective coating indicated below,  
   taking care not to coat unexposed tile surfaces: 
   1. Petroleum paraffin wax or grout release. 
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3.3 Installation 
 
  A. Cement Board Substrate 
   1. Place rough side out and fasten with galvanized or resin coated gypsum  
    board screws at 8 inches on center in field of panel and at 6 inches on  
    center at edges. 
   2. Provide 1/4 inch gap above floor or fixture lip for flexible calking. 
   3. Maintain manufacturer's required space between board edges. 
   4. Fill joints by applying tile setting material and joint reinforcement. 
 
 
  
  B. Vapor Retarder: 
   1. Extend vapor retarder to extremities of areas indicated to be protected  
    from vapor transmission. 
   2. Secure in place with mechanical fasteners or adhesives. 
   3. Extend vapor retarder to cover miscellaneous voids in insulated   
    substrates, including those filled with loose mineral-fiber insulation. 
   4. Seal vertical joints in vapor retarders over framing by lapping not less  
    than two wall studs. 
   5. Fasten vapor retarders to framing at top, end, and bottom edges, at  
    perimeter of wall openings, and at lap joints; space fasteners no greater  
    than 16 inches apart. 
   6. Seal joints in vapor retarders caused by pipes, conduits, electrical boxes  
    and similar items penetrating vapor retarders with vapor retarder tape. 
   7. Repair tears and punctures in vapor retarder immediately before   
    concealing it with the installation of cementitious backer units. 
 
  C. Membrane: 

1. Install membrane with products or methods approved in writing by 
membrane manufacturer when joining, sealing, fastening, or adhering 
sheet membranes. 

2. Flash membrane to cure prior to setting tile. 
3. Do not allow construction traffic on membrane. 

 
  D. Crack Isolation Membrane 

1. Install crack isolation membrane over cracks of up to 1/8 inch or greater 
in substrates.  Apply a 12 inch wide strip centered on crack.  Install in 
accordance with manufacturer's recommendations. 

2. Install membrane with products or methods approved in writing by 
membrane manufacturer when joining, sealing, fastening, or adhering 
sheet membranes. 

 
  E. Waterproofing 

1. Install waterproofing in strict compliance with manufacturer's instructions. 
2. Flash waterproofing up adjacent walls in accordance to manufacturer's 
 details, to a height of 4 inches. 
3. Flood test waterproof membranes after fully cured. 
4. Field Quality Control water test when required. 

 
  F. Tile Installation, General 

1. Install tile materials in accordance with ANSI A137.1, other referenced 
ANSI and TCA specifications, and TCA "Handbook for Ceramic Tile 
Installation", except for more stringent requirements of manufacturer or 
these Specifications. 
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2. Cut and fit tile tight to protrusions and vertical interruptions and treat with 
a compatible sealant as specified in Section 07900 

3. Form corners and bases neatly. 
4. Work tile joints uniform in width, subject to variance in tolerance allowed 

in tile size.  Make joint watertight, without voids, cracks, excess mortar, 
or grout. 

5. Prepare surface, fit, set, bond, grout and clean in accordance with 
applicable requirements of ANSI standards and Tile Council of America. 

 
  G. Layout 

1. Lay out work to pattern indicated so that full tile or joint is centered on 
each wall and no tile of less than half width need be used. Do not 
interrupt pattern through openings.  Lay out tile to minimize cutting and to 
avoid tile less than half size. 

2. For heights stated in feet and inches, use courses of full tile to produce 
nearest attainable heights without cutting tile. 

3. No staggered joints will be permitted. 
4. Align joints in tile in both directions. 
5. Align joints between floor and base tile. 
6. Make joints between sheets of tile exactly same width as joints within 

sheet. 
7. File edges of cut tile smooth and even. 
8. Cut and fit tile at penetrations through tile.  Do not damage visible 

surfaces.  Carefully grind edges of tile abutting built-in items.  Fit tile at 
outlets, piping and other penetrations so that plates, collars, or covers 
overlap tile. 

9. Extend tile work into recesses and under or behind equipment and 
fixtures, to form complete covering without interruptions, except as 
otherwise indicated.  Terminate work neatly at obstructions, edges and 
corners without disrupting pattern or joint alignments. 

10. Accurately form intersections and returns. 
11. Form internal angles coved and external angles bullnosed. 

 
  H. Thin Set Method, Floors and Walls 

1. Apply mortar or adhesive with notched trowel using scraping motion to 
work material into good contact with surface to be covered.  Maintain 90 
percent coverage on back of tile and fully bed all corners. 

2. Apply only as much mortar or adhesive as can be covered within 
allowable windows as recommended by mortar or adhesive 
manufacturer or while surface is still tacky. 

3. When installing large tiles, ceramics or mosaics, trowel small quantity of 
mortar or adhesive onto back of each tile or sheet of tiles. 

4. Set tiles in place and rub or beat with small beating block. 
5. Beat or rap tile to ensure proper bond and also to level surface of tile. 
6. Align tile to show uniform joints and allow to set until firm. 
7. Clean excess mortar or adhesive from surface of tile with wet cheese 

cloth (not a sponge) while mortar is fresh. 
8. Allow face mounted tile to set until firm before removing paper and 

before grouting. 
9. Sound tile after setting.  Replace hollow sounding tiles. 

 
I. Thick Bed Method, Horizontal Surfaces 

1. Apply slurry bond coat approximately 1/16 inch thick to substrate surface 
using flat trowel. 

2. Place thick bed mortar, 1-1/4 inch thick nominally onto slurry bond coat 
while coat is still wet and tacky. 
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3. Spread prepared mortar approximately one-half desired bed thickness 
and then lay reinforcing mesh. 

4. Lap wire 3 inches and place additional mortar on top of wire to bring bed 
to required thickness. 

5. Rod and compact mortar with steel trowel. 
6. Before placing tiles on green or wet screed bed, apply slurry bond coat 

approximately 1/16 inch thick to mortar using flat trowel. 
7. Apply mortar skim coat to back of each tile or sheet of tile immediately 

prior to  placing on bed. 
8. Place tiles in wet slurry coat before surface dries maintaining uniform 

joints. 
9. After each tile or sheet of tiles is laid, beat tile with wooden block or 

rubber mallet to level surface and embed tiles. 
10. Perform beating before mortar takes initial set. 
11. Pitch surface to drain where required. 
12. On hardened screed or mortar bed, install tiles by thin bed method. 
13. Sound tiles after setting.  Replace hollow sounding tiles. 
14. Clean excess mortar or adhesive from surface of tile with wet cheese 

cloth (not a sponge) while mortar is fresh. 
 

  J. Grouting 
1. Allow tiles to set a minimum of 48 hours before grouting. 
2. If bonding materials are rapid setting, follow manufacturer’s 
 recommendations. 
3. Install in accordance with grout manufacturer's recommendations and 
 ANSI A108.10. 
4. Pack joints full and free before mortar takes initial set. 
5. Clean excess grout from surface with wet cheesecloth as work 
 progresses.  Do not use hydrosponges. 
6. Cure after grouting by covering with Kraft or construction paper for 72 
 hours. Install sealant in vertical wall joints at interior corners. 

 
  K. Marble Threshold 
   1. Provide thresholds at wall or framed openings to other building areas not 
    receiving tile. 
   2. Set one piece threshold in adhesive without voids, full width of door  
    opening. 
   3. Point threshold base flush with adjoining tile floors. 
   4. Cope ends to fit door frame profile. 
 
  L. Control Joints and Other Sealant Usage 

1. Install control joints where tile abuts retaining surfaces such as perimeter 
walls, curbs, columns, wall corners and directly over cold joints and 
control joints in  structural surfaces conforming to architectural details. 

2. Install control joint in floors at spacings as indicated in TCA Installation 
Handbook, unless noted otherwise. 

3. Rake or cut control joints through setting bed to supporting slab or 
structure. Keep joints free of mortar. 

4. Install in accordance with TCA Installation Handbook. 
5. Fill joints with self-leveling polyurethane sealant and backing material 

specified in Section 07910. 
6. Fill joints around toilet fixtures with white silicone sanitary sealant.  Refer 

to Section 07910. 
 
  M. Expansion Joints: 

1. Keep expansion joints free of mortar and grout. 
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2. Use manufacturer’s expansion joint flashing when covering expansion 
joints with waterproof or crack isolation membranes. 

3. Provide expansion joints directly over changes in material, over control 
and expansion joints in substrate, at juncture of floors and walls, at other 
restraining surfaces such as curbs, columns, bases, and wall corners, 
and where recommended by TCA EJ171 Expansion Joint requirements. 

4. Install sealant in expansion joints. 
5. Provide sealant material at items penetrating tile work, unless otherwise 

indicated. 
6. Provide sealants and related materials in accordance with cited ANSI 

and TCA requirements. 
 3.4 Adjusting 
  Sound tile after setting.  Replace hollow sounding units. 
 
 3.5 Cleaning 
  A. Clean excess mortar from surface with water as work progresses.  Perform  
   cleaning while mortar is fresh and before it hardens on surfaces. 
 
  B. Sponge and wash tile diagonally across joints.  Polish with clean dry cloth. 
 
  C. Remove grout haze following recommendation of mortar additive manufacturer.   
   Do not use acids for cleaning. 
 
  D. Remove temporary protective coating by method recommended by coating  
   manufacturer that is acceptable to brick and grout manufacturer.  Trap and  
   remove coating to prevent it from clogging drains. 
 
 3.6 Protection 
  A. Prohibit traffic from floor finish for 72 hours after installation. 
 
  B. Where temporary use of new floors is unavoidable, supply large flat boards or  
   plywood panels for walkways over Kraft paper. 
 
  C. Protect work so that it will be without any evidence of damage or use at time of  
   acceptance. 
 
   
 
 
 
 
END OF SECTION 
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ACOUSTICAL PANEL CEILINGS - SECTION 09510   

 
1.0 - GENERAL  
 
 1.1  Related Documents 

Drawings and general conditions of Contract, including General and Supplementary 
Conditions and Division-1 Specification sections apply to work of  this section.  

 
 1.2  Summary 
  A. Section Includes: 

1. Acoustical ceiling panels. 
2. Exposed grid suspension system. 
3. Wire hangers, fasteners, main runners, cross tees, and wall angle 

moldings. 
    
  B. Related Sections: 

1. Section 09260 - Gypsum Board 
2. Section 09910 - Painting 
3. Division 15 Sections - Mechanical Work 
4. Division 16 Sections - Electrical Work  

 
  C. Substitutions: 

1. Prior Approval: Unless otherwise provided for in the Contract documents, 
proposed product substitutions may be submitted no later than TEN (10) 
working days prior to the date established for receipt of bids. Acceptability 
of a proposed substitution is contingent upon the Architect's review of the 
proposal for acceptability and approved products will be set forth by the 
Addenda. If included in a Bid are substitute products which have  not been 
approved by Addenda, the specified products shall be provided without 
additional compensation. 

 
2. Submittals which do not provide adequate data for the product evaluation 

will not be considered. The proposed substitution must meet all 
requirements of this section, including but not necessarily limited to, the 
following: Single source materials suppliers (if specified in Section 1.5); 
Underwriters' Laboratories Classified Acoustical performance; Panel 
design, size, composition, color, and finish; Suspension system component 
profiles and sizes; Compliance with the referenced standards. 
See Section 01360 – Product Substitution for submittal process information 
and Product Substitution Form. 

 
 1.3  References 
  A. American Society for Testing and Materials (ASTM):  

1. ASTM A 1008 Standard Specification for Steel, Sheet, Cold Rolled, 
Carbon, Structural, High-Strength Low-Alloy and High-Strength Low-Alloy 
with Improved Formability. 

2. ASTM A 641 Standard Specification for Zinc-Coated (Galvanized) Carbon 
Steel Wire. 

3. ASTM A 653 Standard Specification for Steel Sheet, Zinc-Coated 
(Galvanized) by the Hot-Dip Process. 

4. ASTM C 423 Sound Absorption and Sound Absorption  Coefficients by 
the Reverberation Room Method. 

5. ASTM C 635 Standard Specification for Metal Suspension Systems for 
Acoustical Tile and Lay-in Panel Ceilings. 
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6. ASTM C 636 Recommended Practice for Installation of Metal Ceiling 
Suspension Systems for Acoustical Tile and Lay-in Panels. 

7. ASTM E 84 Standard Test Method for Surface Burning Characteristics of 
Building Materials. 

8. ASTM E 1414 Standard Test Method for Airborne Sound Attenuation 
Between Rooms Sharing a Common Ceiling Plenum. 

9. ASTM E 1111 Standard Test Method for Measuring the  Interzone 
Attenuation of Ceilings Systems. 

10. ASTM E 1264 Classification for Acoustical Ceiling Products. 
11. ASTM E 1477 Standard Test Method for Luminous Reflectance Factor of  

Acoustical Materials by Use of Integrating-Sphere Reflectometers. 
12. ASTM D 3273 Standard Test Method for Resistance to Growth of Mold on 

the Surface of Interior Coatings in an Environmental Chamber. 
13. ASTM E 119 Standard Test Methods for Fire Tests of Building Construction 

and Material. 
 
  B. ASHRAE Standard 62.1-2004, "Ventilation for Acceptable Indoor Air   
   Quality" 
 
 1.4  Submittals 
 

A. Product Data: Submit manufacturer's technical data for each type of acoustical 
ceiling unit and suspension system required. 

 
B. Samples: Minimum 6 inch x 6 inch samples of specified acoustical panel; 8 inch 

long samples of exposed wall molding and suspension system, including main 
runner and 4 foot cross tees. 

 
C. Shop Drawings: Layout and details of acoustical ceilings. Show locations of items 

which are to be coordinated with, or supported by the ceilings. 
 
D. Certifications: Manufacturer's certifications that products comply with specified 

requirements, including laboratory reports showing compliance with specified tests 
and standards. For acoustical performance, each carton of material must carry an 
approved independent laboratory classification of NRC, CAC, and AC. 

 
E. If the material supplied by the acoustical subcontractor does not have an 

Underwriter's Laboratory classification of acoustical performance on every carton, 
subcontractor shall be required to send material from every production run 
appearing on the job to an independent or NVLAP approved laboratory for testing, 
at the architect's or owner's discretion. All products not conforming to 
manufacturer's current published values  must be removed, disposed of and 
replaced with complying product at the expense of the Contractor performing the 
work. 

 
 1.5  Quality Assurance 

A. Single-Source Responsibility: Provide acoustical panel units and grid components 
by a single manufacturer. 

B. Fire Performance Characteristics: Identify acoustical ceiling components  with 
appropriate markings of applicable testing and inspecting organization. 

 
   1. Surface Burning Characteristics: As follows, tested per ASTM E   
    84 and  complying with ASTM E 1264 for Class A products. 
    a. Flame Spread: 25 or less 
    b. Smoke Developed: 50 or less 
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2. Fire Resistance Ratings: As indicated by reference to design designations 
in UL Fire Resistance Directory, for types of assemblies in which acoustical 
ceilings function as a fire protective membrane and tested per ASTM E 
119. 

    a. Protect lighting fixtures and air ducts to comply with   
     requirements indicated for rated assembly. 
   

C. Handle acoustical ceiling units carefully to avoid chipping edges or damaged units 
in any way. 

 
 1.6  Delivery, Storage, and Handling 

A. Deliver acoustical ceiling units to project site in original, unopened packages and 
store them in a fully enclosed space where they will be protected against damage 
from moisture, direct sunlight, surface contamination, and other causes. 

 
B. Before installing acoustical ceiling units, permit them to reach room temperature 

and a stabilized moisture content. 
 
C. Handle acoustical ceiling units carefully to avoid chipping edges or damaged units 

in any way. 
 
 1.7  Project Conditions 

A. Space Enclosure: 
 

All ceiling products and suspension systems must be installed and maintained in 
accordance with Armstrong written installation instructions for that product in effect 
at the time of installation and best industry practice. Prior to and after installation, 
the ceiling product must be kept clean and dry, in an environment that is between 
32°F (0°C) and 120°F (49°C) and not subject to Abnormal Conditions within the 
space or with interfacing construction such as walls or soffits. Abnormal conditions 
include exposure to chemical fumes, vibrations,  moisture, excessive humidity, or 
excessive dirt or dust buildup.  

 
HumiGuard Plus Ceilings: Installation of the products shall be carried out where the 
temperature is between 32°F (0° C) and 120°F (49° C). It is not necessary for the 
area to be enclosed or for HVAC systems to be  functioning. All wet work 
(plastering, concrete, etc) must be complete and dry. The ceilings must be 
maintained to avoid excessive dirt or dust buildup that would provide a medium for 
microbial growth on ceiling panels. Microbial protection does not extend beyond the 
treated surface as received from the factory, and does not protect other materials 
that contact the treated surface such as supported insulation materials.  

 
 1.8  Warranty 

A. Acoustical Panel: Submit a written warranty executed by the manufacturer, 
agreeing to repair or replace acoustical panels that fail within the warranty period. 
Failures include, but are not limited to: 

 
1. Acoustical Panels: Sagging and warping as a result of defects in materials 

or factory workmanship. 
2. Grid System: Rusting and manufacturer's defects 
3. Acoustical Panels with BioBlock Plus or designated as inherently resistive 

to the growth of micro-organisms installed with Armstrong suspension 
systems: Visible sag and will resist the growth of mold/mildew and gram 
positive and gram negative odor and stain causing bacteria. 

 
B. Warranty Period Humiguard: 
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1. Acoustical panels and grid systems with HumiGuard Plus or HumiGuard 

Max performance supplied by one source manufacturer is thirty (30) years 
from date of substantial  completion.  

 
C. The Warranty shall not deprive the Owner of other rights the Owner may  have 

under other provisions of the Contract Documents and will be in  addition to and 
run concurrent with other warranties made by the Contractor under the 
requirements of the Contract Documents.  

 
 1.9  Maintenance 
 

A. Extra Materials: Deliver extra materials to Owner. Furnish extra materials described 
below that match products installed. Packaged with protective covering for storage 
and identified with appropriate labels. 

 
1. Acoustical Ceiling Units: Furnish quality of full-size units equal to 5.0 

percent of amount installed. 
2. Exposed Suspension System Components: Furnish quantity of  each 

exposed suspension component equal to 2.0 percent of  amount installed. 
 

2.0 - PRODUCTS  
 
 2.1  Manufacturers 
 
  A.  Ceiling Panels: 
   Armstrong World Industries, Inc. USG or pre-approved equal.  
 
 2.2 Acoustical Ceiling Units  
 

A. Acoustical Panels Type L1 (without fire guard): Product:  
Fine Fissured, 1728  
1. Surface Texture: Medium  
2. Composition: Mineral Fiber  
3. Color: White  
4. Size: 24in X 24in X 5/8in  
5. Edge Profile: Square Lay-In for interface with Prelude XL 15/16"  Exposed 

Tee.  
6. Noise Reduction Coefficient (NRC): ASTM C 423; Classified with UL label 

on product carton, 0.55.  
7. Ceiling Attenuation Class (CAC): ASTM C 1414; Classified with UL label 

on product carton, 35  
8. Emissions Testing: < 13.5 ppb of formaldehyde when used under typical 

conditions required by ASHRAE Standard 62.1- 2007, "Ventilation for 
Acceptable Indoor Air Quality" 

9. Flame Spread: ASTM E 1264;  
10. Light Reflectance (LR): ASTM E 1477; White Panel: Light Reflectance: 

0.85.  
11. Dimensional Stability: HumiGuard Plus - Temperature is  between 32°F (0° 

C) and 120°F (49° C). It is not necessary for the area to be enclosed or for 
HVAC systems to be functioning. All wet work (plastering, concrete, etc) 
must be complete and dry.  

12. Antimicrobial Protection: BioBlock Plus - Resistance against the  growth of 
mold/mildew and gram positive and gram negative odor and stain causing 
bacteria.  
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B. Acoustical Panels Type ML: Product: Clean Room VL, 868  
 

1. Surface Texture: Smooth  
2. Composition: Mineral Fiber  
3. Color: White  
4. Size: 24in X 24in X 5/8in  
5. Edge Profile: Square Lay-In for interface with Prelude Plus XL  Fire 

Guard 15/16" Exposed Tee.  
6. Noise Reduction Coefficient (NRC): ASTM C 423; Classified with UL label 

on product carton, N/A.  
7. Ceiling Attenuation Class (CAC): ASTM C 1414; Classified with UL label 

on product carton, 40  
8. Emissions Testing: < 13.5 ppb of formaldehyde when used under typical 

conditions required by ASHRAE Standard 62.1- 2007, "Ventilation for 
Acceptable Indoor Air Quality" 

9. Flame Spread: ASTM E 1264; Fire Resistive  
10. Light Reflectance (LR): ASTM E 1477; White Panel: Light Reflectance: 

0.80.  
11. Dimensional Stability: HumiGuard Plus - Temperature is  between 32°F (0° 

C) and 120°F (49° C). It is not necessary for the area to be enclosed or for 
HVAC systems to be functioning. All wet work (plastering, concrete, etc) 
must be complete and  dry. 

12. Antimicrobial Protection: BioBlock Plus - Resistance against the  growth of 
mold/mildew and gram positive and gram negative odor and stain causing 
bacteria.  

 
 

2.3 Suspension Systems (WITHOUT FIRE GUARD CEILING TILES) 
 

A. Components: All main beams and cross tees shall be commercial quality hot-
dipped galvanized aluminum as per ASTM A 653. Main beams and cross tees are 
double-web steel construction with type exposed flange design. Exposed surfaces 
chemically cleansed, capping pre-finished galvanized aluminum in baked polyester 
paint. Main beams and cross tees shall have rotary stitching (exception: extruded 
aluminum or stainless steel).  

 
1. Structural Classification: ASTM C 635 HD. 
2. Color: White and match the actual color of the selected ceiling tile, unless 

noted otherwise. 
3. Acceptable Product: Prelude XL 15/16" Exposed Tee as manufactured by 

Armstrong World Industries, Inc. 
 
B. Attachment Devices: Size for five times design load indicated in ASTM C 635, 

Table 1, Direct Hung unless otherwise indicated. 
 
C. Wire for Hangers and Ties: ASTM A 641, Class 1 zinc coating, soft temper, pre-

stretched, with a yield stress load of at least time three design load, but not less 
than 12 gauge. 

 
D. Edge Moldings and Trim: Metal or extruded aluminum of types and profiles 

indicated or, if not indicated, manufacturer's standard moldings for edges and 
penetrations, including light fixtures, that fit type of edge detail and suspension 
system indicated. Provide moldings with exposed flange of the same width as 
exposed runner. 

 
 



Job No. 25-46  09510-6                                                                                   

2.4. Suspension System for Use with Clean Room VL, 868 
A. Components: All main beams and cross tees shall be commercial quality hot-

dipped galvanized aluminum as per ASTM A 653. Main beams and cross tees are 
double-web steel construction with type exposed flange design. Exposed surfaces 
chemically cleansed, capping pre-finished galvanized aluminum in baked polyester 
paint. Main beams and cross tees shall have rotary stitching (exception: extruded 
aluminum or stainless steel).  

 
1. Structural Classification: ASTM C 635 HD. 
2. Color: White and match the actual color of the selected ceiling tile, unless 

noted otherwise. 
3. Acceptable Product: Prelude XL 15/16" Exposed Tee as manufactured by 

Armstrong World Industries, Inc. 
 
B. Attachment Devices: Size for five times design load indicated in ASTM C 635, 

Table 1, Direct Hung unless otherwise indicated. 
 
C. Wire for Hangers and Ties: ASTM A 641, Class 1 zinc coating, soft temper, pre-

stretched, with a yield stress load of at least time three design load, but not less 
than 12 gauge. 

 
D. Edge Moldings and Trim: Metal or extruded aluminum of types and profiles 

indicated or, if not indicated, manufacturer's standard moldings for edges and 
penetrations, including light fixtures, that fit type of edge  detail and suspension 
system indicated. Provide moldings with exposed flange of the same width as 
exposed runner. 

 
 
3.0 - EXECUTION 
 

3.1  Examination of Adjoining Work 
Do not proceed with installation until all wet work or work that has become wet such as 
concrete, CMU, terrazzo, plastering and painting has been completed and thoroughly dried 
out. 

 
 3.2  Preparation 

A. Measure each ceiling area and establish layout of acoustical units to balance 
border widths at opposite edges of each ceiling. Avoid use of less than half width 
units at borders, and comply with reflected ceiling plans. Coordinate panel layout 
with mechanical and electrical fixtures. 

B. Coordination: Furnish layouts for preset inserts, clips, and other ceiling    
anchors whose installation is specified in other sections.  
1. Furnish concrete inserts and similar devices to other trades for installation 

well in advance of time needed for coordination of other work. 
 
 3.3  Installation  

A. Install suspension system and panels in accordance with the manufacturer's 
instructions, and in compliance with ASTM C 636 and with the authorities having 
jurisdiction. 

 
B. Suspend main beam from overhead construction with hanger wires spaced 4-0 on 

center along the length of the main runner. Install hanger wires plumb and straight. 
Main beams are to be supported with hanger wires within 8” of vertical surface 
terminations. 
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C. Install wall moldings at intersection of suspended ceiling and vertical surfaces. 
Miter corners where wall moldings intersect or install corner caps. 
 

D. Vertical Wall or soffit surfaces intended to be paint finished shall  receive the first 
coat of primer or block fill prior to installation of wall moulding. 

 
E. For reveal edge panels: Cut and reveal or rabbet edges of ceiling panels  at border 

areas and vertical surfaces. 
 
F. Install acoustical panels in coordination with suspended system, with edges resting 

on flanges of main runner and cross tees. Cut and fit panels neatly against abutting 
surfaces. Support edges by wall moldings. 

 
 3.4  Adjusting and Cleaning 

A. Replace damaged and broken panels. 
 
B. Clean exposed surfaces of acoustical ceilings, including trim, edge moldings, and 

suspension members. Comply with manufacturer's instructions for cleaning and 
touch up of minor finish damage.  
 

C. Ceiling Touch-Up Paint, (Item #5760, 8oz. bottles) (Item #5761,  quart size cans), 
"global white" latex paint should be used to hide  minor scratches and nicks in the 
surface and to cover field tegularized edges that are exposed to view. 

 
D. Remove and replace work that cannot be successfully cleaned and repaired to 

permanently eliminate evidence of damage. 
 
END OF SECTION 
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Reslient Tile Flooring – Section 09651 

1.0 – GENERAL 
 

1.1 Related Documents 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 Summary 

A. Section Includes: 
1. Resilient Luxury Vinyl Tile Flooring 

1.3 Submittals 

A. Product Data:  For each type of product indicated. 

B. Samples for Initial Selection:  For each type of product indicated. 

C. Samples for Verification:  For each type of product indicated, in manufacturer's standard-
size samples of each resilient product color, texture, and pattern required. 

D. Product Schedule:  For resilient products. Use same designations indicated on Drawings. 
 

1.4 Quality Assurance 

A. Installation Qualification: Contractors for floor covering installation should be experienced 
in managing commercial flooring projects and provide professional installers, qualified to 
install the various flooring materials specified. An installer is “qualified” if trained by Tarkett 
or a certified INSTALL (International Standards & Training Alliance) resilient floor covering 
installer.  

B. Mockups:  Provide resilient products with mockups as required by Architect. 
 

1.5 Delivery, Storage, And Handling 

A. Store resilient products and installation materials in dry spaces protected from the weather, 
with ambient temperatures maintained within range recommended by Tarkett, but not less 
than 55 deg F (13 deg C) or more than 85 deg F (29 deg C). 

 
1.6 PROJECT CONDITIONS 

A. Install resilient products after other finishing operations, including painting, have been 
completed. 

B. Maintain ambient temperatures within range recommended by Tarkett, but not less than 65 
deg F (18 deg C) or more than 85 deg F (29 deg C) in spaces to receive resilient products 
during the following time periods: 
1. 48 hours before installation. 
2. During installation. 
3. 48 hours after installation. 
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C. Maintain the ambient relative humidity between 40% and 60% during installation. 

D. Until Substantial Completion, maintain ambient temperatures within range recommended by 
Tarkett, but not less than 55 deg F (13 deg C) or more than 85 deg F (29 deg C). 

2.0 – PRODUCTS 
 

2.1 Resilient Sheet Flooring  
A. Manufacturer: Tarkett – Tandus Centiva (Basis of Design) or pre-approved equal. Submit 

requests for pre-approval to Architect at least 10 days prior to bid. See Section 01360 – 
Product Substitutyions for more information. 
 

2.2 Performance Requirements 
A. Fire-Test-Response Characteristics: For resilient tile flooring, as determined by testing 

identical products according to ASTM E 648 or NFPA 253 by a qualified testing agency. 
1. Critical Radiant Flux Classification: Class I, not less than 0.45 W/sq. cm. 

 
B. Flooring products shall comply with the requirements of the California Department of 

Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic 
Chemical Emissions from Indoor Sources Using Environmental Chambers." 

 
2.3 Luxury Vinyl Tile  

A. Basis-of-Design Product: Subject to compliance with requirements, provide Tarkett LVT 
Event Series See Finish Schedule 

 
1. Tile Standard: ASTM F 1700, Class III, Type B, embossed surface. 
2. Wearing Surface: Embossed. 
3. Edge Treatment: [Square] or [Microbevel]. 
4. Thickness/Wearlayer: 0.120 inch (3.0 mm). 
5. Sizes: 

a. See Finish Schedule 
6. Colors and Patterns: As selected by Architect from full range of industry colors  
7. Test data: 

a. Wear Layer: 0.030 inch (0.76 mm) 
b. Size, Squareness, ASTM F 2055: Conforms 
c. Flexibilty, ASTM F137: Conforms 
d. Chemical Resistance, ASTM E925: Conforms  
e. Static Load Limit, ASTM F 970: Conforms at 250 psi load 
f. Resistance to Heat, ASTM F 1514:  ΔE ≤ 8 
g. Resistance to Light, ASTM F1515: ΔE ≤ 8 
h. Residual Indentation, ASTM F1914: Conforms 
i. Static Coefficient of Friction, ASTM D 2047: Minimum 0.5 SCOF 
j. Dimensional Stability, ASTM F2199: Conforms 
k. Flamability, ASTM E648 Critical Radiant Flux: Class 1 (≥0.45 W/cm2) 
l. Smoke Density, ASTM E662: ≤ 450  
m. Limited Commercial Warranty: 20 years 

 
B. Basis-of-Design Product: Subject to compliance with requirements, provide Tandus Cen-

tiva; Victory – Luxury Vinyl Tile/Plank.  See Finish Schedule 
 

1. Tile Standard: ASTM F 1700, Class I, Type B, monolithic vinyl tile , embossed 
surface. 

2. Wearing Surface: Embossed. 
3. Edge Treatment: Square  
4. Thickness/Wearlayer: 0.120 inch (3.0 mm). 
5. Sizes: 
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a. See Finish Schedule 
6. Colors and Patterns: As selected by Architect from full range of industry colors  
7. Test data: 

a. Size, Squareness, ASTM F 2055: Conforms 
b. Flexibilty, ASTM F137: Conforms 
c. Chemical Resistance, ASTM E925: Conforms  
d. Static Load Limit, ASTM F 970: Conforms at 250 psi load 
e. Resistance to Heat, ASTM F 1514:  ΔE ≤ 8 
f. Resistance to Light, ASTM F1515: ΔE ≤ 8 
g. Residual Indentation, ASTM F1914: Conforms 
h. Static Coefficient of Friction, ASTM D 2047: Minimum 0.5 SCOF 
i. Dimensional Stability, ASTM F2199: Conforms 
j. Flamability, ASTM E648 Critical Radiant Flux: Class 1 (≥0.45 W/cm2) 
k. Smoke Density, ASTM E662: ≤ 450  
l. Limited Commercial Warranty: 20 years 

 
2.4 Installation Materials 

 
A. Trowelable Leveling and Patching Compounds: Latex-modified, Portland cement based 

or blended hydraulic-cement-based formulation. 
 
B.        Adhesives: As recommended by Tarkett to meet site conditions 

1. Resilient Vinyl Floor Tile 
a. Tarkett RollSmart™ 
b. CENTI 2001 Wet Set Adhesive 
c. CENTI 6000 SP Wet Set 
d. CENTI 2000 EP Two-Part Epoxy Adhesive 

 
2.5 Installation Materials 

A. Trowelable Leveling and Patching Compounds: Latex-modified, Portland cement based 
or blended hydraulic-cement-based formulation. 

 
3.0 - EXECUTION 
 
3.1 Examination 

A. Examine substrates, with Installer present, for compliance with requirements for maxi-
mum moisture content and other conditions affecting performance of the work. 
 

B. Verify that finishes of substrates comply with tolerances and other requirements specified 
in other Sections and that substrates are free of cracks, ridges, depressions, scale, and 
foreign deposits that might interfere with adhesion of resilient products. 

 
C. Proceed with installation only after unsatisfactory conditions have been corrected. 

 
3.2 Preparation 

A. Prepare substrates according to Tarkett written instructions to ensure proper adhesion of 
Resilient Flooring. 
1. Prepare concrete substrates in accordance with ASTM F 710.  

a. Concrete floors must be free of dust, solvent, paint, wax, oil, grease, re-
sidual adhesive, adhesive removers, film-forming curing compounds, sili-
cate penetrating curing compounds, sealing, hardening or parting com-
pounds, alkaline salts, excessive carbonation or laitence, mold, mildew, 
and other foreign materials that may affect dissipation rate of moisture 
from the concrete, discoloration or adhesive bonding.  

b. Mechanically remove contamination on the substrate that may cause 
damage to the resilient flooring material. Permanent and non-permanent 
markers, pens, crayons, paint, etc., must not be used to write on the 
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back of the flooring material or used to mark the substrate as they could 
bleed through and stain the flooring material. 

c. Perform moisture testing as recommended by manufacturer. Proceed 
with installation only after substrates have been tested and meet the min-
imum requirements from the manufacturer in accordance with ASTM 
F1869 Standard Test Method for Measuring Moisture Vapor Emission 
Rate of Concrete Subfloor Using Anhydrous Calcium Chloride or ASTM 
F2170 Standard Test Method for Determining Relative Humidity in Con-
crete Floor Slabs Using in situ Probes. 

d. A pH test for alkalinity must be conducted on the concrete floor prior to 
installation with results conforming to manufacturer requirements. If the 
test results are not within the acceptable range, then installation must not 
proceed until the problem has been corrected. 

2. Wood subfloors must have a minimum 18" (45.7 cm) of cross-ventilated space 
beneath the bottom of the joist. 
a. The floor must be rigid, free of movement. 
b. Single wood and tongue and groove subfloors should be covered with ¼" 

(6.4 mm) or ½" (12.7 mm) APA approved underlayment plywood. 
c. Use ¼" (6.4 mm) thick underlayment panels for boards with a face width 

of 3" (76 mm) or less. 
d. Use ½" (12.7 mm) thick underlayment panels for boards with a face 

width wider than 3" (76 mm). 
e. Do not install over OSB (Oriented Strand Board), particle board, chip-

board, lauan or composite type underlayments. 
B. Fill cracks, holes, depressions and irregularities in the substrate with good quality Port-

land cement based underlayment leveling and patching compound and remove bumps 
and ridges to produce a uniform and smooth substrate. 
 

C. Floor covering shall not be installed over expansion joints 
 

D. Do not install resilient products until they are same temperature as the space where they 
are to be installed. 

 
E. Move resilient products and installation materials into spaces where they will be installed 

at least 48 hours in advance of installation. 
 

F. Sweep and vacuum clean substrates to be covered by resilient products immediately be-
fore installation. 

 
3.3 Resilient Tile Flooring Installation 

 
A. Comply with manufacturer's written instructions for installing resilient tile flooring. 

 
B. Luxury Vinyl Tile Flooring: 

1. Install with Tarkett adhesive specified for the site conditions and follow adhesive 
label for proper use. 

2. Follow Tarkett’s recommendation for tile orientation. 
3. Open enough cartons of floor tiles to cover each area, and mix tile to ensure 

shade variations do not occur within any one area. 
4. Roll the flooring in both directions using a 100 pound three-section roller. 

 
3.4 Cleaning And Protection 
 

A. Comply with manufacturer's written instructions for cleaning and protection of resilient 
products. 
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B. Perform the following operations immediately after completing resilient product installa-
tion: 
1. Remove adhesive and other blemishes from exposed surfaces. 
2. Sweep and vacuum surfaces thoroughly. 
3. Damp-mop surfaces to remove marks and soil. 

 
C. Protect resilient products from mars, marks, indentations, and other damage from con-

struction operations and placement of equipment and fixtures during remainder of con-
struction period. 
1. No traffic for 24 hours after installation. 
2. No heavy traffic, rolling loads, or furniture placement for 48 hours after installa-

tion. 
D. Wait 48 hours after installation before performing initial cleaning. 

 
E. A regular maintenance program must be started after the initial cleaning. 

END OF SECTION 09.65.19 
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 RESILIENT RUBBER BASE AND ACCESSORIES- SECTION 09653 
  

1.0 - GENERAL 
 

  1.1 Related Documents 
A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 
 

B. The Construction Waste Management plan prepared by the Construction Manager 
for coordination of waste material recycling is hereby incorporated by the reference 
as requirement of this section.  Work under this section shall conform to the 
provisions outlined in the Plan and shall conform with the local recycling Standards 
to provide a coordinated effort to maximize reuse of waste materials. 
 

 1.2 Submittals 
  A. Submit for the approval of the Architect samples of each color and type of material.  

Mark each sample with the manufacturer's name, type material, pattern, color, 
catalog number, thickness, name of contractor, and name of project. 

  
1.3 Delivery and Storage 
 A. Deliver materials to site in manufacturer's original, unopened containers clearly 

marked with manufacturer's brand name, color, and pattern numbers, and 
production run color code.  Care shall be taken to prevent damage and freezing 
during delivery, handling, and storage. 

 
 B. Store materials at site for at least 24 hours before installation. 
 
 C. Maintain temperature of spaces where materials are stored and are to be installed 

at not less than 60o for at least 24 hours before installation.  Thereafter, maintain a 
minimum temperature of 60oF. 

 
2.0 - PRODUCTS 
 
 2.1 General 
  A. Materials shall be uniform in thickness and size with accurately cut edges.  No 

seconds, off-goods, or remnants will be allowed. 
 
  B. Colors shall be uniform throughout.  
 
  C. Materials within each area shall be from one production run as indicated by cartons 

bearing the same manufacturer's color code. 
 
  D. Interior finish materials shall comply with flame spread limitations and smoke 

production limitations as follows.  Tests shall be performed by an independent 
testing laboratory. 

 
  Walls and Ceilings  Flame Spread                    25 or less ASTM E-84. 
      Smoke Production              350 or less ASTM E-84. 
 
  Floors    Flame Spread                   75 or less ASTM E-84. 
      Smoke Production              350 or less ASTM E-84. 

2.2  Manufacturers  
A.  Rubber Base Manufacturers  

1.  Tarkett (Basis of Design)  
2.  Roppe   
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3.  Flexco  
4.  Mannington  

 
B.  Transition Material Manufacturers:  

1.  Tarkett   
2.  Roppe   
3.  Flexco  
4.  Mannington  

 
C.  Requests for substitution shall be considered in accordance with provision of 

Section 01360 and received by Architect at least 10 days prior to bid.  
 
2.3  Wall Base Materials  

A.  Rubber Base shall be 4" high x running length. Rubber base shall be Johnsonite, 
Roppe or approved equal. Base type and color as specified on Finish Legend.  

 
B.  Adhesives, including primer, shall be as manufactured or recommended by the 

manufacturer of the materials used.  
 
C.  Outside corners are to be mitered. V-cut back of base strip to two thirds of its 

thickness and fold. Use Tool # 532 cove base groover gunlach or equal. Inside 
corners are to be mitered.  

 
 4' lengths or less and pre-mitered corners are not acceptable  
 
F.  Provide caulk to fill in at bullnose corners.  

 
2.4  Floor Transition Materials  
 A.  Provide transition strips tapered to meet abutting materials on drawings. 
 
2.5  Adhesives:  

A.  Wall Base Adhesives shall be as manufactured or recommended by the 
manufacturer of the materials used. Provide epoxy at "wet areas".  
1.  Wall Base Adhesives  

a.  Tarkett/Johnsonite 960 Wall Base Adhesive for porous surfaces   
b.  Tarkett/Johnsonite 946 Premium Contact Adhesive for non-porous 

surfaces   
c.  Tarkett/Johnsonite 965 Flooring and Tread Adhesive  
d.  Tarkett/Johnsonite 996 Two-Part Epoxy Adhesive  
e.  Tarkett/Johnsonite 975 Two-Part Urethane Adhesive  

2.  Caulk: Color Rite Inc. 
 

  B. Floor Transitions:  Adhesives shall be as manufactured or recommended by the  
   manufacturer of the materials used. 

 
3.0 - EXECUTION 
 
 3.1 Inspection 

 Surfaces to receive rubber base shall meet the minimum requirements established by the 
rubber base manufacturer.  Examine surfaces and correct defects before starting 
applications. 

 
 3.2 Precautions During Installations 
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 A. Spaces in which rubber base material is being set shall be closed to traffic and to 
 other work until the base is firmly set. 

 
 B. Where solvent-based adhesive is used, safety sparkproof fans shall be provided 

 and operated when natural ventilation is inadequate.  Smoking shall be prohibited. 
 
 3.3 Installation 

 A. Install rubber base materials only after all finishing operations have been 
 completed. Moisture content of concrete slabs, building air temperature and relative 
 humidity must be within limits recommended by rubber base manufacturer. 

 
 B. Mix and apply adhesive in accordance with the manufacturer's instructions.  Cover 

 the area evenly and only to the extent which can be covered with rubber base 
 material in the recommended working time of the adhesive. 

 
 C. Base shall be applied in such a manner that the entire under- surface shall be 

 securely bonded in place.  Base shall be laid tightly so that each piece is in contact 
 with the adjoining pieces and all joints are in true alignment. 

   
 D. Apply resilient base to permanent walls, cabinets, and fixtures in rooms or areas as 

 specified.  Install base in as long lengths as practicable.  Press down so that 
 bottom  cove edge follows floor.  Scribe accurately to abutting materials. 

   
 3.4 Adjustments 
 Inspect and make necessary adjustments after heat is applied continuously in finished 

areas.  Any portion of the rubber base which has not seated in a level plane with 
surrounding base and all damaged, imperfect, or improperly installed base shall be 
warmed, carefully removed, and new base of the same color and thickness substituted. 

 
 3.5 Cleaning and Waxing 
 Remove stains from base and clean as required and recommended by manufacturer. 
   
 3.6 Surplus Materials 
 Unused runs and one full carton of materials shall be left at the job and turned over to the 

Owners. 
 
END OF SECTION 
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RESINOUS FLOORING - SECTION 09672 

PART 1 - GENERAL 
 
1.1 SUMMARY 

 
A. This Section includes: 

1. High-performance resinous flooring systems. 
 
1.2 SUBMITTALS 

 
A. Product Data:  For each type of product indicated. 
B. Installer Certificates for Qualification: Signed by manufacturer stating that installers comply with 

specified requirements. 
C. Samples: Submit two 6” X 6” samples of each resinous flooring system applied to a rigid 

backing.  Provide sample which is a true representation of proposed field applied finish.  
Provide sample color and texture for approval from Owner in writing or approved by General 
Contractor prior to installation. 

D. Product Schedule: For resinous flooring. 
 

1.3 QUALITY ASSURANCE 
 

A. Installer Qualifications: Manufacturer's authorized representative who is trained and approved 
for installation of flooring systems required for this Project. 
1. Engage an installer who is approved in writing by resinous flooring manufacturer as 

qualified to apply resinous flooring systems indicated. 
2. Installer Letter of Qualification: Installer to provide letter stating that they have been in 

business for at least 5 years and listing 5 projects in the last 2 years of similar scope. For 
each project provide: project name, location, date of installation, contact information, size 
of project, and manufacturer of materials with system information.  

B. Source Limitations:  Obtain primary resinous flooring materials, including primers, resins, 
hardening agents, grouting coats, and topcoats, from single source from single manufacturer.  
Provide secondary materials, including patching and fill material, joint sealant, and repair 
materials, of type and from source recommended by manufacturer of primary materials. 

C. Pre-installation Conference: Conduct conference at Project site before work and mockups 
begin. 

D. Mockups:  Apply mockups to verify selections made under sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution. Do not 
cover up mockup area.  
1. Apply full-thickness mockups on 16 square foot floor area selected by Architect. 
2. Finish surfaces for verification of products, color, texture, and sheen. 
3. Simulate finished lighting conditions for Architect's review of mockups. 
4. Approved mockups may become part of the completed Work if undisturbed at time of 

Substantial Completion. 
5. Mockup shall demonstrate desired slip resistance for review and approval by Owner’s 

representative in writing. 
 

1.4 DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver materials in original packages and containers, with seals unbroken, bearing 
manufacturer's labels indicating brand name and directions for storage and mixing with other 
components. 
1. Maintain containers in clean condition, free of foreign materials and residue. 
2. Remove rags and waste from storage areas daily. 
 

1.5 PROJECT CONDITIONS 
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A. Environmental Limitations:  Comply with resinous flooring manufacturer's written instructions for 
substrate temperature, ambient temperature, moisture, ventilation, and other conditions 
affecting resinous flooring application. 

B. Lighting:  Provide permanent lighting or, if permanent lighting is not in place, simulate 
permanent lighting conditions during resinous flooring application. 

C. Close spaces to traffic during resinous flooring application and for not less than 24 hours after 
application unless manufacturer recommends a longer period. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 
 

A. Manufacturers:  Subject to compliance with requirements, provide products by: 
1. The Sherwin Williams Company, Cleveland, OH. swflooring@sherwin.com  

B. Resuflor Deco Flake BC, 20-30 mils nominal thickness. 
1. Primer: Resuprime 3579 at 200-300 sq. ft. per gallon. 
2. Body Coat: Resuflor 3746 at 200-300 sq. ft. per gallon. 
3. Broadcast: Decorative Flakes 6750 or 6755 to excess at 100-200 lbs. per 1,000 sq. ft. 
4. Grout Coat: Resuflor 3746 at 160-250 sq. ft. per gallon. 
5. Seal Coat: Resutile 4686 at 250-400 sq. ft. per gallon. 

C. Substitutions: Allowed as per Specification Section 01360 and approved by the Architect. 
 
2.2 MATERIALS 

 
A. VOC Content of Resinous Flooring:  Provide resinous flooring systems, for use inside the 

weatherproofing system, that comply with the following limits for VOC content when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24)]. 
1. Resinous Flooring: 100 g/L. 

 
2.3 HIGH-PERFORMANCE RESINOUS FLOORING 

 
A. Resinous Flooring:  Abrasion-, impact- and chemical-resistant, high-performance, resin-based, 

monolithic floor surfacing designed to produce a seamless floor. 
B. System Characteristics: 

1. Color and Pattern: As indicated from manufacturers listed above. 
2. Slip Resistance:  Provide slip resistant finish. 

PART 3 - EXECUTION 
 
3.1 PREPARATION 

 
A. Inspection: Prior to commencing Work, thoroughly examine all underlying and adjoining work, 

surfaces and conditions upon which Work is in any way dependent for perfect results. Report all 
conditions which affect Work. No "waiver of responsibility" for incomplete, inadequate or 
defective underlaying and adjoining work, surfaces and conditions will be considered, unless 
notice of such unsatisfactory conditions has been filed and agreed to in writing before Work 
begins. Commencement of Work constitutes acceptance of surfaces.  

B. Surface Preparation: Remove all surface contamination, loose or weakly adherent particles, 
laitance, grease, oil, curing compounds, paint, dust and debris by blast track method or 
approved mechanical means (acid etch not allowed).  If surface is questionable, try a test 
patch.  Create a minimum surface profile for the system specified in accordance with the 
methods described in ICRI No. 03732. 

C. Verify that concrete substrates are dry and moisture-vapor emissions are within acceptable 
levels according to manufacturer's written instructions. 
1. Moisture Testing: Perform tests indicated below. 

mailto:swflooring@sherwin.com
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a. Calcium Chloride Test: Perform anhydrous calcium chloride test per ASTM F 1869. 
Proceed with installation only after substrates have maximum moisture-vapor-
emission rate of 3 lbs. of water/1000 sq. ft. in 24 hours. Perform tests so that each 
test area does not exceed 1000 sq. ft. and perform 3 tests for the first 1000 sq. ft.  
and one additional test for every additional 1000 sq ft. 

b. In-Situ Probe Test: Perform relative-humidity test using in-situ probes per 
ASTM F 2170. Proceed with installation only after substrates have a maximum 75 
percent relative-humidity-level measurement. 

 
 

3.2 ENVIRONMENTAL CONDITIONS 
 

A. All applicators and all other personnel in the area of the RF installation shall take all required 
and necessary safety precautions. All manufacturers’ installation instructions shall be implicitly 
instructions shall be implicitly followed. 

B. Repair damaged and deteriorated concrete according to resinous flooring manufacturer's 
written instructions. 

C. Alkalinity and Adhesion Testing:  Verify that concrete substrates have pH within acceptable 
range.  Perform tests recommended by manufacturer.  Proceed with application only after 
substrates pass testing. 

D. Resinous Materials: Mix components and prepare materials according to resinous flooring 
manufacturer's written instructions. 

E. Use patching and fill material to fill holes and depressions in substrates according to 
manufacturer's written instructions. 

F. Treat control joints and other nonmoving substrate cracks to prevent cracks from reflecting 
through resinous flooring according to manufacturer's written instructions. 

 
3.3 APPLICATIONS 

 
A. Install resinous floor over properly prepared concrete surface in strict accordance with the 

manufacturer's directions. 
1. Install the primer and/or base coats over thoroughly cleaned and prepared concrete.  
2. Install topcoat over flooring after excess aggregate has been removed. 
3. Maintain a slab temperature of 60°F to 80°F for 24 hours minimum before applying floor 

topping, or as instructed by manufacturer.  
B. Apply components of resinous flooring system according to manufacturer's written instructions 

to produce a uniform, monolithic wearing surface of thickness indicated. 
1. Coordinate application of components to provide optimum adhesion of resinous flooring 

system to substrate, and optimum intercoat adhesion. 
2. Cure resinous flooring components according to manufacturer's written instructions.  

Prevent contamination during application and curing processes. 
3. At substrate expansion and isolation joints, comply with resinous flooring manufacturer's 

written instructions. 
C. Sealant: Saw cut resinous floor topping at expansion joints in concrete slab.  Fill sawcuts with 

sealant prior to final seal coat application. Follow manufacturer’s written recommendations. 
D. Apply primer over prepared substrate at manufacturer's recommended spreading rate. 
E. Slip Resistant Finish: Provide grit for slip resistance. 
F. Apply topcoats in number indicated for flooring system and at spreading rates recommended in 

writing by manufacturer. 
 

3.4 COMPLETED WORK 
 

A. Cleaning: Upon completion of the Work, clean up and remove from the premises surplus 
materials, tools, appliances, empty cans, cartons and rubbish resulting from the Work. Clean off 
all spattering and drippings, and all resulting stains. 

B. Protection: Protect Work in accordance with manufacturer's directions from damage and wear 
during the remainder of the construction period.  Use protective methods and materials, 
including temporary covering, recommended in writing by resinous flooring manufacturer.  

C. Contractor shall insure that coating is protected from any traffic until it is fully cured to the 
satisfaction of the coating manufacturer. 
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END OF SECTION 
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 PAINTING - SECTION 09910 
 
1.0 - GENERAL 
 

1.1 Scope 
A. The work under this section consists of all painting, finishing work and related 

items. 
 

B. Paint or Painting shall include sealers, primers, stains, and oil, alkyd, latex and 
enamel paints and the application of these materials on surfaces prepared to 
produce a complete job whether or not every item is specifically mentioned.  Where 
items are not mentioned they shall be furnished as specified for similar work. 

 
Only work specifically noted as being excluded shall be left unfinished. 

 
C. This specification includes field painting of all exposed piping, ductwork, conduit, 

hangers, mechanical and electrical equipment in finished spaces.  A finished space 
is one listed in the Finish Schedule as having finish materials on walls and/or 
ceiling. 

 
1.2 List of Proposed Materials 

The contractor shall either verify in writing that he intends to apply the products listed in the 
Paint Schedule, or shall submit for approval a list of comparable materials of another listed 
approved manufacturer.  This submittal shall include full identifying product names and 
catalog numbers. 

 
1.3 Submittals 

As soon as practicable after contract is let, submit for approval a detailed schedule of the 
paint proposed, listing the name of each product, and the surface to which it will be applied.  
Omission of any item from the approved schedule shall not relieve Contractor of his 
obligation. 

 
1.4 Storage of Materials 

A. Deliver all painting materials to job site at least three (3) days before beginning 
painting, in original unbroken containers showing manufacturers name and type of 
paint, subject to Architect's inspection and approval. 

 
B. All materials used on the job shall be stored in a single place.  Such storage place 

shall be kept neat and clean, and all damage thereto or its surroundings shall be 
made good.  Any soiled or used rags, waste, and trash must be removed from the 
building every night, and every precaution taken to avoid the danger of fire. 

 
1.5 Protection of Other Work 

The painting contractor shall furnish and lay drop cloths in all areas where painting is being 
done to protect floors and other work from damage.  He shall be responsible for any 
damage to other work and shall replace any materials which have been damaged to such 
an extent that they cannot be restored to their original condition.  All damage must be 
repaired to the satisfaction of the Architect. 

 
1.6 Job, Weather, and Temperature Conditions 

A. Maintain temperature in building at constant 65o F. or above and provide adequate 
ventilation for escape of moisture from the building in order to prevent 
condensation mildew, damage to other work, and improper drying. 

 
B. Exterior painting shall not be done when the temperature is below 50o F., while the 

surface is damp, or during cold, rainy, or frosty weather, or when the temperature is 
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likely to drop to freezing within 24 hours.  Avoid painting surfaces while they are 
exposed to hot sun. 

 
C. Before painting is started in any area, the area shall be broom cleaned and 

excessive dust shall be removed from all areas to be painted.  After painting 
operations begin in a given area, clean only with commercial vacuum cleaning 
equipment. 

 
D. Adequate illumination shall be provided in all areas where painting operations are 

in progress. 
 

1.7 Inspection of Surfaces 
A. Before starting any work, surfaces to receive paint finishes shall be examined 

carefully for defects which cannot be corrected by the procedures specified under 
paint manufacturers recommended  "Preparation of Surfaces"  and which might 
prevent satisfactory painting results.  Work shall not proceed until such damages 
are correct. 

 
  B. At areas of existing previously painted surface, the painting contractor shall field  

  verify to assure compatibility between existing paint / coating material and the  
  proposed new paint / coating material prior to procuring such new materials or  
  products.  Should a material or product compatibility conflict be discovered, the  
  Contractor shall immediately notify the Architect for direction prior to proceeding  
  with procuring such materials or products.    

 
C. The beginning of work in a specific area shall be construed as acceptance of the 

surfaces and the Contractor shall be fully responsible for satisfactory work. 
 

1.8 Cooperation With Other Trades 
A. This work shall be scheduled and coordinated with other trades and shall not 

proceed until other work and/or job conditions are as required to produce 
satisfactory results. 

 
B. The contractor shall examine the specifications for the various trades and shall 

thoroughly familiarize himself with all provisions regarding painting.  All surfaces 
that are left unfinished by the requirements of other sections shall be painted or 
finished as part of the work covered by this section. 

 
1.9 Maintenance Material 

The contractor shall turn over to the Owner at the final inspection one gallon of each type 
and final color of the paint used on the project.  

 
 
2.0 - PRODUCTS 

 
2.1 Materials 

A. Except where otherwise specifically stated hereinafter, painting 
materials shall be products of one of the following manufacturers without 
substitution of Equal, and shall be in that manufacturer's top grade of the 
respective type Benjamin Moore, PPG, Sherwin-Williams (Basis of Design).  The 
term top grade refers to the manufacturers advertised line of best quality and not to 
Professional of maintenance lines.  Any deviations from the requirements of this 
article shall be only by written change order with contract price adjusted 
accordingly. 
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B. If job-mixed paints are used, submit proposed formulas for approval before 
proceeding with work.  Thinning and tinting materials shall be as recommended by 
the manufacturer of the material used. 

 
C. Paints and finishing materials shall be free from skins, lumps, or any foreign matter 

when used, and pigments, fillers, etc., shall be kept well stirred while being applied. 
 

D. Interior finish materials shall comply with flame spread limitations and smoke 
production limitations as follows: 

 
Walls and Ceilings -  Flame  Spread - 25 or less ASTM E-84. 

 Smoke Production - 350 or less ASTM E-84.        
 

2.2 Colors 
A. Not limited to stock ready-mixed colors.  Bring to directed shades or tones by 

mixing. 
 

B. In two-coat or three-coat work use slightly different colors for different coats to 
avoid skipping. 

 
C. Accent or feature areas when indicated shall be colors as selected.  Color spacing 

and pattern shall be as indicated and/or directed.  Maximum three (3) colors per 
area. 

 
D. Complete color scheme shall be as indicated on Finish Legend and Schedule. 

 
2.3 Accessory Materials 

Provide all required ladders, scaffolding, drop cloths, maskings, scrapers, tools, sandpaper, 
dusters, cleaning solvents, and waste as required to perform the work and achieve the 
results specified herein. 

 
3.0 - EXECUTION 

 
3.1 Workmanship 

 
A. Surfaces shall be clean, dry, and free of oil, grease, dirt, mildew, loose or peeling 

paint, loose wood particles, and in proper condition for painting.  All work shall be 
carefully done by skilled mechanics.  Finished surfaces shall be uniform in 
coverage, gloss, finish and color, and free from brush marks.  All coats shall be 
thoroughly dry before applying succeeding coats. 

 
B. Do all work in strict accordance with manufacturer's label directions. 

 
C. Hand sand woodwork until smooth and free from raised grain and other surface 

imperfections.  First coat shall be applied before erection, to all surfaces, front and 
back.  After woodwork is primed, fill nail holes, cracks, etc., full and smooth with 
putty.  Lightly sand between coats where necessary in accord with good practice.  
Fully finish the top and bottom edges of doors and other woodwork edges not 
normally visible.  Shellac knots and pitch streaks before painting. 

 
D. On concrete or masonry, do no painting until the surface has dried to the 

equivalent of eight days drying time under well ventilated conditions in good drying 
weather. 

 
E. Vertical surfaces to Interface with suspended acoustical panel ceiling shall be 

primed/filled to a minimum of 8” about finish ceiling elevation prior to the installation 
of the acoustical panel ceiling perimeter wall edge molding/trim. 
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F. Wash metal surfaces with mineral spirits to remove any dirt, grease, before 

applying materials.  Where rust or scale is present, use wire brush, or sandpaper 
clean before painting.  Clean shop coats of paint that become marred and touch up 
with specified primer. 

 
G. Treat galvanized metal surfaces chemically with compound designed for this 

purpose, apply as per manufacturer's directions before applying first paint coat. 
 

H. Remove and protect hardware panels, accessories, device plates, lighting fixtures, 
factory finished work, and similar items; or provide ample in-place protection.  Upon 
completion of each space, carefully replace all removed items. 

 
I. Exterior doors shall have tops, bottoms, and side edges finished the same as the 

exterior faces of these doors. 
 

Interior door shall have vision windows, louvers, grilles, etc.  Finished to match 
door frame. 

 
J. All closets and the interior of all cabinets shall be finished the same as adjoining 

room paint or stain unless otherwise scheduled.  All other surfaces shall be finished 
the same as nearest or adjoining surfaces unless otherwise scheduled or directed. 

 
3.2 Schedule 
 

A. Exterior Metals 
1. Galvanized metal shall be solvent clean with VM&P Naphtha. 

a. Prime: S-W: Procryl Primer B66W1310 
b. Finish: Two (2) coats – S-W: Pro Industrial Urethane Alkyd 

Enamel, Gloss  B54-150 Series  
 
2. Non-primed metal shall be cleaned and etched with approved acid and 

washed with water. 
a. Prime: S-W: Kem Kromik Universal Primer, B50-Z Series 
b. Finish: Two (2) coats – S-W: Pro Industrial Urethane Alkyd 

Enamel, Gloss  B54-150 Series 
 
3. Primed metals shall be inspected, scuffs, and abrasions sanded free of rust 

and receive full coat of primer.  Concealed metal surfaces shall be back 
primed.   
a. Prime: S-W: Kem Kromik Universal Primer, B50-Z Series 
b. Finish: Two (2) coats – S-W: Pro Industrial Urethane Alkyd 

Enamel, Gloss B54-150 Series 
 
B. Interior Metals 

1. Non-primed metal shall be primed under this section. 
a. Prime: S-W: Kem Kromik Universal Primer, B50-Z Series 
b. Finish: Two (2) coats – S-W: Pro Industrial Urethane Alkyd 

Enamel, Gloss  B54-150 Series 
 
2. Primed metal shall have scratches and abrasions sanded free of rust and 

receive  one full coat of primer. 
a. Prime: S-W: Kem Kromik Universal Primer, B50-Z Series 
b. Finish: Two (2) coats – S-W: Pro Industrial Urethane Alkyd 

Enamel, Gloss  B54-150 Series 
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C. Gypsum Board and Plaster 
1. Prime: One (1) coat, S-W ProMar 200 Zero VOC Interior Latex Primer, 

B28-2600 
2. Finish: Two (2) coats – S-W Pro Industrial Waterbased Pre-Catalyzed 

Epoxy Eg-Shel, K-45-157 Series    
 
D. Exposed Exterior Concrete and Concrete and/or Clay Brick Masonry 

1. Masonry Primer: One (1) coat, S-W Loxon Concrete and Masonry 
Primer/Sealer, A24W8300 

2. Block Filler: One (1) coat, S-W Pro Industrial Heavy Duty Acrylic Block 
Filler,  B42W151 

3. Finish: Two (2) coats, S-W A-100 Exterior Latex, Flat, A6 Series           
    

E. Interior Concrete and Concrete Masonry 
1. Concrete masonry surfaces shall be filled unless noted otherwise. 

a. Block Filler: One (1) coat, S-W Pro Industrial Heavy Duty Acrylic 
Block Filler, B42W151 

b. Finish: Two (2) coats – S-W Pro Industrial Waterbased Pre-
Catalyzed Epoxy Semi-Gloss, K-46-153 Series    

 
2. Concrete (Cast in Place or Precast, Smooth) 

a. Primer: One (1) coat, S-W Loxon Concrete and Masonry 
Primer/Sealer, A24W8300 

b. Finish: Two (2) coats – S-W Pro Industrial Waterbased Pre-
Catalyzed Epoxy Semi-Gloss, K-46-153 Series    

 
3. Sealed Concrete (SC):  Concrete MUST be etched, with H&C® Concrete 

Etcher or muriatic acid, following label directions. 
a. Reducer/Cleaner --- Aromatic 100, R2K5, or R7K65 
b. Brush – Use natural bristle brushes 
c. Roller – Use a 1/4" – 3/8” nap woven or other solvent-resistant 

cover 
d. Freshly stained or painted surfaces will require cure time before 

any application of this H&C® High Performance Industrial Clear.  
Follow manufacturer’s instructions and recommendations 

e. Anti-Slip Additive REQUIRED: H&C “Shark Grip” or approved 
equal. 
 

F. Interior Wood Doors and Natural Finish Wood 
1. One (1) coat, S-W Wood Classics Interior Oil Stain, A49 Series 
2. One (1) coat, S-W Wood Classics Polyurethane Varnish, Satin, A67F1 
3. One (1) coat, S-W Wood Classics Polyurethane Varnish, Gloss, A67V1  

 
 

G. Stenciled Wall Identification 
At Barrier Walls provide one coat red color stencil identification on walls above 
ceilings of corridor, Smokestop, Horizontal Exit, enclosures and Firewalls. 
Accordingly, wording shall be: 
 
1. Wording for fire walls shall indicate the rating and:  

a. Fire Barrier - Protect All Openings 
b. Both sides of wall are to be stenciled above the ceiling with one 

stencil sign to be placed above ceilings on all separate areas and 
maximum of 20'-0 o.c. 
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2. Wording for smoke barriers: 

a. Smoke Barrier - Protect All Openings 
b. Both sides of wall are to be stenciled above the ceiling with one 

stencil sign to be placed above ceilings on all separate areas and 
maximum of 20'-0 o.c. 

 
H. Exposed Ceiling Painting (Dryfall) 

Primer: Pro Industrial Pro-Cryl Primer (1 coat) 
 Finish: Waterborne Acrylic Dry Fall Flat (1-2 coats) 
  B42W00001 

 
3.3 Material Application 

 
A. All materials shall be applied in complete accordance with manufacturer's printed 

instructions. 
 
B. All coats shall be thoroughly dry before the succeeding coat is applied. 
 

END OF SECTION 
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SOLID PLASTIC TOILET COMPARTMENTS - SECTION 10212 
 

1.0 - GENERAL 
 
 1.1 Summary 
 
  A. Section Includes: 
   Solid plastic toilet compartments and urinal screens. 
 
  B. Related Sections: 
   Division 01: Administrative, procedural, and temporary work requirements. 
 
 1.2 References 
 
  A. ASTM International (ASTM)  

1. A167 - Standard Specification for Stainless and Heat-Resisting 
 Chromium-Nickel Steel Plate, Sheet, and Strip. 

   2. B221 - Standard Specification for Aluminum and Aluminum-Alloy  
    Extruded Bars,  Rods, Wire, Profiles, and Tubes. 
   3. E84 - Standard Test Method for Surface Burning Characteristics of  
    Building Materials. 
 
 1.3 System Description 
 
  A. Compartment Configurations: 
   1. Toilet partitions: Floor mounted, overhead braced.  
   2. Urinal screens: Floor mounted. 
 
  B. Solid Plastic Panels: Maximum flame spread/smoke developed rating of 75/450,  
   tested to ASTM E84. 
 
 1.4 Submittals 
 
  A. Submittals for Review: 
   1. Shop Drawings: Include dimensioned layout, elevations, trim, closures,  
    and accessories. 
   2. Product Data: Manufacturer's descriptive data for panels, hardware, and  
    accessories. 
   3. Samples: 3 x 3 inch samples showing available colors. 
 
 1.5 Quality Assurance  
 

A. Manufacturer Qualifications: Minimum 5 years’ experience in manufacture of solid 
plastic toilet compartments with products in satisfactory use under similar service 
conditions. 

 
  B. Installer Qualifications: Minimum 5 years’ experience in work of this Section. 
 
 1.6 Warranties 
  Provide manufacturer’s 25-year warranty against breakage, corrosion, and delamination  
  under normal conditions. 
 
2.0 - PRODUCTS 
 
 2.1 Manufacturers 
 
  A. Contract Documents are based on products by Scranton Products.  
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  B. Other Manufacturers wishing to submit product, must do so at least 10 days prior 
   to bid and comply with Section 01360 - Product Substitution. 
 
 2.2 Materials 
 
  A. Doors, Panels and Pilasters:  
   1. High density polyethylene (HDPE), fabricated from polymer resins  
    compounded under high pressure, forming single thickness panel. 
   2. Waterproof and nonabsorbent, with self-lubricating surface, resistant to  
    marks by pens, pencils, markers, and other writing instruments. 
   3. 1 inch thick with edges rounded to 1/4 inch radius. 
   4. Color: To be selected by Architect from manufacturer’s full color range. 
 
  B. Aluminum Extrusions: ASTM B221, 6463-T5 alloy and temper. 
 
  C. Stainless Steel: ASTM A167, Type 304. 
 
 2.3 Hardware 
 
  A. Hinges: Stealth integral hinge from door and pilaster material with exposed metal 
   parts on interior of stall. 
 
  B. Door Strike and Keeper:  
   1. 6 inches long, fabricate from heavy-duty extruded aluminum with bright  
    dip anodized finish, with wrap-around flanges secured to pilasters with  
    stainless steel tamper resistant Torx head sex bolts. 
   2. Bumper: Extruded black vinyl. 
 
  C. Latch and Housing:  
   1. Heavy-duty extruded aluminum. 
   2. Latch housing: Bright dip anodized finish. 
   3. Slide latch and paddle. 
 
  D. Coat Hook/Bumper: 
   1. Combination type, chrome plated Zamak. 
   2. Equip outswing handicapped doors with second door pull and door stop. 
 
  E. Door Pulls: Chrome plated Zamak. 
 
 2.4 Components  
 
  A. Doors and Dividing Panels: 55 inches high, mounted 14 inches above finished  
   floor, with aluminum heat-sinc fastened to bottom edges. 
 
  B. Pilasters: 82 inches high, fastened to pilaster sleeves with stainless steel tamper  
   resistant Torx head sex bolt. 
 
  C. Pilaster Sleeves: 3 inches high, 20 gage stainless steel, secured to pilaster with  
   stainless steel tamper resistant Torx head sex bolt. 
 
  D. Wall Brackets: 54 inches long, heavy-duty aluminum, bright dip anodized finish,  
   fastened to pilasters and panels with stainless steel tamper resistant Torx head  
   sex bolts. 
 
  E. Headrail: Heavy-duty extruded aluminum, anti-grip design, clear anodized finish,  
   fastened to headrail bracket with stainless steel tamper resistant Torx head sex  
   bolt and at top of pilaster with stainless steel tamper resistant Torx head screws. 
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  F. Headrail Brackets: 20 gage stainless steel, satin finish, secured to wall with  
   stainless steel tamper resistant Torx head screws. 
 
 3.0 - EXECUTION 
 
 3.1 Installation 
 
  A. Install compartments in accordance with manufacturer’s instructions and  
   approved Shop Drawings. 
 
  B. Install rigid, straight, plumb, and level. 
 
  C. Locate bottom edge of doors and panels 14 inches above finished floor. 
 
  D. Provide uniform, maximum 3/8 inch vertical clearance at doors. 
 
  E. Not Acceptable: Evidence of cutting, drilling, or patching. 
 
 3.2 Adjusting 
  Adjust doors and latches to operate correctly. 
 
 
END OF SECTION 
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 IDENTIFYING DEVICES - SECTION 10426 
1.0 - GENERAL 
 

1.1 Scope 
The work required under this section consists of room & wall signage. 
 

 1.2 Existing Conditions 
A. It is the general contractor’s responsibility to field verify existing signage before a 

bid and provide signage that shall match all existing signage types and styles 
currently installed to provide a continuity of design to the owner as required.   

 
1.3 Submittals 

A. Submit a sample of signs, including size, lettering style, materials, and finish. 
 

B. Provide mounting templates. 
 

C. Signs shall conform to requirements as set forth by the AMERICANS WITH 
DISABILITIES ACT Accessibility Guidelines. 

 
D. Submit the schedule indicating each room name and number indicated on 

Architectural Drawings with a corresponding space for the Owner’s markup for the 
actual room name and number per school system of each room name and number 
along with sign type to the Architect for review. 

2.0 – PRODUCTS 
 
 2.1 Manufacturers 
  Subject to compliance requirements. Provide products by the following. 

1. Leeds Architectural Letters, Inc. (Basis Of Design) 
2. Devaney Sign Service, LLC 
3. Bellco Sign & Engraving Specialists 

   
 2.2 Room and Wall Signs Standards 
 

A. Provide photopolymer signs with Grade II Braille 3/4" numerals and 5/8" Letters to 
comply with ADA (American Disability Act).  Signs shall be color selected from the 
manufacturer’s full line of colors.  

 
B. Room signs with message insert to have 1/16" front plate, minimum 1/32" solid 

spacer (no tape spacer), and 1/8" back plate. 
 
C. Room Signs (no message slot)- minimum 1/8" thick with 1/32" raised letters. 
 
D. Elevator and Stair Signs to be 6 x 6 and 1/8" thick with 1/32" raised letters. 
 
E. Exterior Signs - Exterior Aluminum .040 thick, factory painted, and text to be 

silkscreened or inkjet print. 
 
F. Edge Condition - Square Cut. 
 
G. Corners - Round. 
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H. Mounting: 
1. Sheet Rock – double-sided tape 
2. Block or Brick – double-sided tape and silicone 
3. Signs to be mounted with screws and anchors if specified. 
4. Signs mounted on the wall adjacent to the latch side of the door 60" from 

floor to centerline of signs and 2" from the edge of the door frame to edge 
of the sign. 

 
2.3 Typical Signage Schedule (refer to Architectural Signage Plan in construction 

documents, WHERE applicable and indicated on plans) 
 

A. All Offices, Classrooms, and Instructional Areas shall be 6" x 8" with a  
2-1/2" x 8" changeable clear message insert unless otherwise indicated.  Refer to 
Item 1.2, Item A for existing signage conditions 

 
B. All other interior door signs except corridor and vestibule doors shall be a   

6" x 6" with no message strip. 
 

C. All restrooms shall have a minimum 6" x 8" sign with pictogram area with an 
additional area for raised copy and Braille. 

 
D. 6" x 6" signs at all elevators on all floors.  (Use Stairs in Case of Fire...etc.) IF 

applicable.   
 

E. 6" x 6" Stair Sign at every stair on all floors with pictogram IF applicable. 
 

F. 3” x 7” area of refuge sign with raised copy and Braille IF applicated and 
indicated on the Life Safety Plans 

 
G. Provide Framed Signage with Clear View Window.  Frame to Match Interior 

Signage Cover) to accommodate an 8.5 x 11 Landscape Floor Plan.  Provide two 
(2) per Classroom and Assembly Area. 

 
H. 6” x 6” tactile exit sign at all interior exit doors leading directly to the exterior with 

raised copy and Braille.  (Identified as EXIT on signage plan) 
 

J. Occupant Load Sign to be provided at every Auditorium, Gymnasium, and 
Cafeteria (Assembly Areas) as required by IBC Section 1004.3 

 
K. Building Dedication Plaque – Refer to Specification section 12150 – Miscellaneous 

Furnishings & Fixtures 
 
 

2.4 Storm Shelter Signage (See Life Safety Plan IF applicable) 
1. Provide the following Storm Shelter Signage as required by ICC 500-2014 and 

as indicated on the storm shelter plan located within architectural drawings.  
2. Provide a 12” x 16” storm shelter plaque which shall be located within each 

storm shelter, as indicated. 
3. Provide 8” x 8” storm shelter sign, location as indicated.   
4. Provide 4” x 7” storm shelter instruction signs on each face of all storm doors 

as indicated.  
5. Provide an 8”x8” sign adjacent to all doors leading to electrical equipment 

rooms containing stationary battery systems indicating “APPLY NO WATER,” 
along with the type of battery system and current maintenance contact 
information 

 



Job No. 25-46  10426 - 3 

 
 

2.5 Pictorial Signs 
A. Provide 12" x 18" baked enamel on metal sign with International Symbol for 

Accessibility Wheelchair and lettering "Physically Handicapped Parking Only."  
Each sign shall have a “Van Accessible” sign mounted to the post. 

 
B. Provide Traffic Control signs as indicated on drawings and in accordance with the 

State of Alabama Highway Department Manual on Uniform Traffic Control Devices. 
 

2.6 Project Sign - Specification requirements are listed in Section 01030. 
 
3.0 - EXECUTION 
 

3.1 Installation of Signs 
Install signs on surfaces and at heights as directed. 

 
3.2 Install "Physically Handicapped Parking Only" sign at Handicapped Parking Spaces as 

indicated. 
 

3.3  Install Traffic Control Signs in accordance with State of Alabama Highway Department 
Manual on Uniform Traffic Control Devices. 

 
 
END OF SECTION 
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                                                      ROOF INFORMATION PLAQUE – SECTION 10428 

1.0 -GENERAL  

1.1 Scope 

The work required under this section consists of custom engraved Information Plaque(s) to 
indicate pertinent roofing or re-roofing information on the actual roof site for the Owner’s 
future use.  

1.2 Submittals  

Submit a full scale graphic representation of the proposed Information Plaque(s) for the 
Architect’s approval.  

1.3 Related Sections 

A. Division One  

B. TPO Roofing System, Section 07540 

2.0 - PRODUCTS 

 2.1 Information Plaque 

A. Provide one Information Plaque at each distinguishable area of new roofing being 
provided under this contract as follows: 
1. Size: 3 ½” x 7” (min.)  
2. Material: 1/8” thick aluminum or stainless steel 
3. Finish: Match roof edge metal  
4. Text: Deep Engraved and painted to contrast  
5. Font: ¼” (min.) Romans  
6. Minimum Information: 

a. Date -  Substantial Completion / Start of Warranty  
b. Owner / Architect  
c. General Contractor  
d. Roofing Sub-Contractor  
e. Roof System Manufacturer  
f. Description of roofing system / type  
g. Warranty period / information  
 

3.0 - EXECUTION 

3.1  Mounting 

A. Provide Information Plaque with 3/32” mounting holes at opposite ends.  

B. Permanently attach to building features so as not to cause leaks at each 
distinguishable field area of new roof work. Preferably at the north or northeast 
perimeter edge; otherwise consult the Architect.   

C. Locate to be visible from atop the roof only and close to new work so as to not 
mistake the area being identified; 8” minimum above the finish roof surface.  

END OF SECTION 
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SECTION 10505 - METAL SPORT, ATHLETIC LOCKERS  
AND STAFF/CORRIDOR LOCKERS 

                                                                                           
 
1.0 - GENERAL 
 

1.1 Related Documents 
 
 A. General Conditions 
 
 B. Division One 
 
1.2  Scope Of Work 
 

A. Description:  Furnish and install factory-assembled Heavy-Duty MIG-Welded 
Metal Lockers, complete, as shown and specified per contract documents. 

 
1.3 Related Work Specified Elsewhere: 
 

A. Concrete:   Section 03320 
 
B. Rough Carpentry: Section 06100 
 
C. Finish Carpentry: Section 06210 
 

1.4   Submittals 
 

A. Refer to Section 01350 - Submittals 
 
B. Shop Drawings:  Submit drawings showing locker types, sizes, quantities, 

including all necessary details relating to anchoring, trim installation and 
relationship to adjacent surfaces. 

 
C. Color Charts:  Provide color charts showing manufacturer's available colors.  

Provide metal samples if requested. 
 
D. Numbering:  Locker numbering sequence will be provided by the approving 

authority and noted on approved shop drawings returned to the locker contractor. 
 
1.5 Quality Assurance 
 
 A. Manufacturing Standard:  Provide metal lockers that are standard products of a 

 single manufacturer, with interchangeable like parts.  Include necessary 
 mounting accessories, fittings, and fastenings. 

 
 B. Fabricator Qualifications:  Firm experience (minimum 5 years) in successfully 

 producing the type of metal lockers indicated for this project, with sufficient 
 production capacity to produce required units without causing delay in the work. 

 
 C Installer Qualifications:  Engage an experienced (minimum 2 years) installer who 

 has successfully completed installation of the type of metal lockers and extent to 
 that indicated for this project. 

 
1.6  Product Handling 
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 A. All work shall be fabricated in ample time so as to not delay construction   
 process. 

 B. All materials shall be delivered to the site at such a time as required for proper 
 coordination of the work.  Materials are to be received in the manufacturer's 
 original, unopened packages and shall bear the manufacturer's label. 

 
 C. Store all materials in a dry and well-ventilated place adequately protected from 

 the elements. 
 
1.7  Guarantee 
 
 LIFETIME WARRANTY:  Submit upon completion of the work, warranty covering all 

defects in materials and workmanship excluding finish, damage resulting from deliberate 
destruction and vandalism under this section for the lifetime of the facility. 

 
2.0 - PRODUCTS 
 
 2.1  Manufacturers 
 
 A. Subject to compliance with the design, material, method of fabrication and 

 installation as required in this specification section or modified as shown on 
 drawings.  Manufacturers offering products which may be incorporated in the 
 work include the following: 

   Art Metal Products. (Basis of Design) 
   List Industries, Inc. 
   Penco Products, “All Welded” 
 
  B. Other Locker manufacturers may submit for preapproval at least 10 days prior to  
   bid. Comply with Section 01360. 
 

2.2   Locker Types 
 

A. Type 3 - "Champ Athletic Lockers” as manufactured by Art Metal Products or 
approved equal. 

 
 1. Type:   Single Tier (A117, A122) 
  
 2. Size:  18" wide x 18" deep x 72" high  
 

3. Wardrobe Doors:  14 gauge diamond perforated sheet steel with   
 recessed handle, and multi-point gravity lift-type latching. 
 
4. Sides:  Twin-Frame Vertical side panels shall be of integral frame and 

side wall construction manufactured from solid 16 gauge steel sheet.  
Sides to be diamond perforated for added ventilation.    

   
   5. Tops, Bottoms, Shelves: 16 gauge solid sheet steel 
 
   6. Backs:  18 gauge solid sheet steel 

  
2.3 Fabrication 

 
  A. Materials: 
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1. Steel Sheet:  All sheet steel used in fabrication shall be prime grade free 
 from scale and imperfections and capable of taking a heavy coat of 
 custom blend powder coat.  

 
2 Fasteners:  Cadmium, zinc or nickel plated steel; bolt heads, slotless 
 type; self locking nuts or lock washers. 

 
 3. Hardware:  Hooks and hang rods of cadmium plated or zinc plated steel 

 or cast  aluminum. Coat Rods of stainless steel tube. 
 
   4. Handle:  Zinc plated, cold rolled finger pull - Type 1 
    Handle:  Seamless drawn 304 stainless steel recessed handle - Type 2  
    and Type 3 
 

5. Number Plates:  To be aluminum with not less that 3/8" high etched 
 numbers attached to door with two aluminum rivets. 

 
2.4 Construction 
 All lockers shall be factory-assembled, of all MIG welded construction, in multiple column 

units to meet job conditions.  Assembly of locker bodies by means of bolts, screws, 
or rivets will not be permitted.  Welding of knockdown locker construction is not 
acceptable.  Grind exposed welds and metal edges flush and make safe to touch. 

 
Unibody/Vertical Side Panels:  Shall be of integral frame and side wall construction 
manufactured from solid 16 gauge sheet steel.  The one-piece side/frame shall be formed 
to provide a continuous door strike on the hinge side.  An additional continuous vertical 
door strike shall be achieved at the latch side by MIG welding a 16 gauge full height 
channel frame member to the integral locker side producing a rigid torque-free welded 
locker body.  The frame shall include a tab which engages a slot in the base locking the 
side panel and frame into position. Sides to be diamond perforated. 

 Locker Base:  4” Concrete Curb by others. 
 
 Flat Tops:  Shall be formed of one piece of 16 gauge cold rolled sheet steel and shall be 

an integral part MIG welded to each vertical side panel frame member and be continuous 
to cover the full width of a multiple framed locker unit. 

 
 Hat Shelves, Intermediate Shelves and Bottoms: - Shall be 16 gauge sheet steel, have 

double bends at front and shall be MIG welded to the sides. 
 
 Backs:  Shall be 18 gauge cold rolled sheet steel, be continuous to cover a multiple unibody 

and welded to each vertical side panel. 
        

Lower Seat or Foot Locker (Choose 1) 
 
a. Optional Lower Seat/Shelf: Shall be 16 gauge sheet steel,  have double bends at front 
and shall be securely welded to the frame and side.  A reinforcing bar shall be welded to 
the inside of the front return bend for added strength. 

2.5 Locker Accessories:/Equipment: Type 2/ Type 3/ Type 4/Type 5 
 

A. Provide Padlock Hasp -Locks by Owner. 
 

      B. Equipment:  Furnish each locker with the following items, unless otherwise  
   shown. 
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Double tier lockers:  Openings 30” thru 36” high shall include one double 
prong ceiling hook and a minimum of two single prong wall hooks. 
       
 

C. Finished End Panels (If required):  Shall be "Boxed" type formed from 16 gauge 
cold rolled steel with 1" O.D. double bends on sides and a single bend at top and 
bottom with no exposed holes or bolts.  If lockers have slope tops, end panels must 
be formed with slope at top to cover the ends of the slope tops.  Finish to match 
lockers.  Provide Boxed Ends at all exposed ends.  
 

D. Fillers (if required):  Provide where indicated,  of not less than 16 gauge sheet 
steel, factory fabricated and finished to match lockers. Provide Solid Ends at all 
corner and filler conditions. 

 
 2.6 Finishing:  All locker parts to be cleaned and coated after fabrication with a seven stage 

hot-spray washing process and coated with zirconium-based nanotechnology providing a 
green alternative to traditional iron phosphate followed by a coat of high grade custom 
blend powder electrostatically sprayed and baked at 350 degrees Fahrenheit for a 
minimum of 20 minutes to provide a tough durable finish.  Color to be selected from 
manufacturer’s standard list of colors. Two-Tone Color Combination: Shall be no 
additional cost with the locker body, frame and trim chosen from one color and the 
doors may be one of any other color chosen from manufacturers standard selection. 

 
3.0 - EXECUTION 
 

3.1  Installation 
   A. General:  Installation shall be in strict conformance with referenced standards, the 

 manufacturer's written directions, as shown on the drawings and as herein 
 specified. 

 
  B. Placement:  Lockers shall be set in place, plumb, level, rigid, flush and securely 

 attached to the wall (or bolted together if back-to-back) and anchored to the floor 
 or base according to manufacturer's specifications. 

 
  C. Anchorage:  About 48" o.c., unless otherwise recommended by manufacturer, 

 and apply where necessary to avoid metal distortion, using concealed fasteners.  
 Friction cups are not acceptable. 

 
  D. Trim:  Sloping tops, metal fillers and end panels shall be installed using 

 concealed fasteners.  Provide flush, hairline joints against adjacent surfaces. 
 
 
 
 3.2  Adjustment 

Upon completion of installation, inspect lockers and adjust as necessary for proper door 
operation.  Touch-up scratches and abrasions to match original finish. 
 

END OF SECTION  
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ROD SUPPORTED EXTRUDED ALUMINUM CANOPY – SECTION 10531 
 

PART 1 - GENERAL 

1.1 Related Documents 
A.  Drawings and general provisions of Contract, including General and 

Supplementary Conditions and Division 1 Specification Sections, shall apply to 
work specified in this section. 

 
1.2 General Description of Work 

A.  Work in this section shall include design, fabrication and installation of a 
complete rod supported extruded aluminum canopy system in 
accordance with the drawings and this specification. 

 
1.3 References 

A. Aluminum Design Manual 2000, Specifications & Guidelines for Aluminum 
Structures. 
 

B. ASCE 7, Minimum Design Loads for Buildings and Other Structures. 
 

C. American Architectural Manufacturers Association (AAMA) 
 

D. American Society for Testing and Materials (ASTM) 
 

1.4 Related Sections 
A. Concrete Work - Section 03300 

 
B. Masonry Work - Section 04200 

 
C. Miscellaneous Metals - Section 05500 

 
D. Flashing and Sheet Metal - Section 07600 

 
E. Sealants - Section 07900 

 
1.5 Submittals 

A. Product Data: Submit manufacturer’s product information, specifications 
and installation instructions for components and accessories. 
 

B. Shop Drawings: Submit complete erection drawings showing attachment 
system, column and gutter beam framing, transverse cross sections, covering 
and trim details, and optional installation details to clearly indicate proper 
assembly of components, sealed by a State Registered Structural Engineer 
registered in the state in which the work is being performed. 

 
C. Calculations: Submit complete structural design calculation sealed by State 

Registered Structural Engineer registered in the state in which the work is 
being performed. 

 
D. Design and engineering of attachment surfaces are not covered in this 

specification and scope of work. 
 



Job No. 25-46  10531-2 
 

1.6 Quality Assurance 
A. Codes and standards: Comply with provisions of the following except as 

otherwise indicated: 2021 International Building Code, latest addition 
with amendments, if any. AWS (American Welding Society) standards 
for structural aluminum welding. 

 
B. Manufacturer: Obtain aluminum covered walkway system from only 

one (1) manufacturer, although several may be indicated as offering 
products complying with requirements. 

 
C. Installer Qualifications: Firm with not less than three (3) years 

experience in installation of aluminum walkway covers of type, 
quantity and installation methods similar to work of this section. 

 
D. Field Measurements: Take field measurements prior to preparation 

of shop drawings and fabrication where possible, to insure proper 
fitting of work. 

 
E. Coordination: Coordinate work of this section with work of other sections 

which interface with covered walkway system (sidewalk, curbs, building 
fascias, etc.). 

 
1.7 Warranty 

A.  Provide manufactures standard one-year warranty that shall include, but 
not limited to, coverage for structural, water tightness and finish beginning 
the day of Substantial Completion of Installation. 

 
PART 2 - PRODUCT 

 
2.1 Manufacturers 

 Canopy shall be Tennessee Valley Metals, Peachtree Protective Covers, Inc.,  
 Superior Metals, Mitchell Metals or approved equal as long as they meet or exceed  
 Specifications and adhere to drawing details.  
 

2.2 Materials 
A. Aluminum Extrusions: All sections shall be extruded aluminum 6063 

alloy, heat treated to T-6 temper. 

B. Finishes: For factory baked enamel finish, specify AAMA 603.8 standard or 
custom color. 

 
For fluoropolymer (Kynar) finish, AAMA 605.2, two or three coats. 

 
For satin anodized finish, specify 204.R1 meeting Aluminum Association 
specification AA-M-10C- 22A21. 

 
2.3 Components 

A. Support rods: Rods shall be 2” tubular shapes as per manufacturer’s 
standard. (Rod and clevis is available as an option.) 

 
B. Deck: Deck shall be extruded self-flashing sections interlocking into a 

composite unit. 
 
C. Fascia: Fascia shall be manufacturer's standard shape. Size as indicated on 

drawings. 
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D. Flashing: Flashing shall be .032” aluminum (min.). All thru-wall flashing is 

completed by others. 
 
E. Scuppers: Scupper plates shall be used to drain water from the canopy 

fascia. (Downspouts are available as an option). 
 
F. Fasteners: All exposed fasteners shall be stainless steel. 
 

2.4 Fabrication 
A. Drainage: Water shall drain directly from the fascia and be diverted by a 

scupper plate (or into downspout and discharged at ground level). 
 
B. Deck Construction: Deck shall be manufactured of extruded modules 

that interlock in a self- flashing manner. 
 
PART 3 - EXECUTION 

3.1 Preparation 
A.  Erection shall be performed after all concrete, masonry, and roofing work 

in the vicinity is complete and cleaned. 
 

3.2 Installation 
 Protective cover shall be erected true to line with adequate slope for drainage. 

Adequate framing members and/or blocking shall be provided in the wall structure 
(by others) to safely support the canopy. 

 
3.3 Cleaning 

A.  All protective cover components shall be cleaned promptly after installation. 
 

3.4 Protection 
A.  Extreme care shall be taken to protect materials during and after installation 
 
 
END OF SECTION  
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 TOILET ACCESSORIES - SECTION 10800 
 
1.0 - GENERAL 
 

1.1 Scope 
The work under this section consists of all toilet accessories. 

 
1.2 Samples 

Returnable samples to be furnished upon request. 
 

1.3 Manufacturer 
Catalog numbers indicated in the schedule are from Bobrick Company catalog unless 
indicated otherwise.  Equivalent products as manufactured by American Specialties, Inc., 
or Bradley, will be acceptable. 

 
2.0 - PRODUCTS 
 

2.1 List of Fixtures 
A. The following list of accessories is essentially complete; however, the contractor 

shall examine the drawings carefully and shall supply such items not specifically 
called for to provide a complete installation. 

 
B. Fixtures shall be supplied as follows: 

 
1. Paper Towel Dispenser - Model B -262 surface mounted to dispense C-

fold paper towels, stainless steel finish.  One per toilet room.  Exclude 
student gang toilets with electric hand dryers.  Verify owner’s paper towel 
type and size for compatibility. 

 
2. Feminine Napkin Disposal - Model B-270, surface mounted, stainless steel 

finish.  One per toilet compartment.  (Female Only)  Provide at all Unisex 
Toilet locations. 

 
3. Toilet Tissue Dispenser - Model B-4288. Surface Mounted, Stainless Steel 

dispensing.  Holds two rolls up to 5-1/4” diameter. One per stall as 
indicated on drawings. 

 
4. Framed Mirror - Model B-165-1830, surface mounted, stainless steel finish.  

One per lavatory where noted.  Custom mirrors are specified under 
Section 08810 - Glass and Glazing. 

 
5. Soap Dispenser (Surface Mount) - Model B-4112, liquid valve, surface 

mounted, stainless steel finish, vandal resistant.  One per regular lavatory 
and as indicated on drawings. 

 
6. Grab Bars - Model B6806 (or 6861 at Shower Stall as indicated), 1-1/2" 

diameter, surface mounted with B-2571 anchors at masonry walls, 
stainless steel finish.  Provide per ADA requirements at Handicapped 
Toilet Compartment and Shower Stall. 

 
7. Mop and Broom Holder - Model B-223 x 36" surface mount, stainless steel, 

Type 302 (18-8) satin finish.  Holders spring loaded, rubber cam with 
plated steel retainer.  Mounting height 6'-0" floor to top.  One per service 
and/or mop sinks. 

 
8. Coat hook with bumper - Model B-212, surface mount aluminum casting 

with satin finish to match stainless steel.  Bumper is hard rubber secured 
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with drive screw.  Note: provide one (1) in toilet rooms without stalls. 
 
9. Shower Curtain and Rod - Model B-6047 x width required.  Extra heavy-

duty stainless steel, Type 304, 18 gauge, 1-1/4" diameter.  Vinyl shower 
curtain: Model # 204-2, white, with Hooks: Model 204-1.  One each per 
shower compartment. 

 
10. Folding Shower Seat – Model B-5181, Stainless Steel with 1/2” phenolic 

seat as indicated on drawings. 
 

 
2.2 Finishes 

A. All fixtures specified or cataloged to be stainless steel shall be type 302 (18-8) with 
satin finish. 

 
B. All fixtures specified or cataloged to be chrome finish shall be triple plated with 

heavy chrome over nickel and copper. 
 

C. Mirrors shall be 1/4" electro-copper backed plate glass. 
 
3.0 - EXECUTION 
 

3.1 Attachment 
A. All fixtures shall be secured to walls or partitions in the most secure method 

possible.  Fixtures mounted singly against concrete block shall be secured with 
toggle bolts. 

 
B. The proper mounting accessories shall be furnished with each item. 

 
C. Contractor shall verify with Architect, the mounting locations and heights before 

installing accessories.   
 
 
 
END OF SECTION 
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FIRE EXTINGUISHERS - SECTION 12100 

 
1.0 - GENERAL 
 

1.1 Scope 
The work of this section consists of furnishing and installing complete, all miscellaneous 
furnishings and fixture items as indicated. 

 
1.2 Submittals 

Shop drawings shall be submitted. 
 

1.3 Warranty 
  Provide Manufacturer’s Standard Warranty where manufacturer warrants that the 

 Goods delivered hereunder shall be of the kind described within this agreement and free 
from defects in material and workmanship under conditions of normal use for a period of six 
(6) years. Halotron, CO2 and Water/Water based extinguisher will be warrantied for a 
period of five (5) years. 

 
2.0 - PRODUCTS 
 

2.1 Fire Extinguisher Cabinets (FEC) 
Recessed or semi-recess U.L. approved baked enamel 18 gauge steel cabinet, 24" h. x 10-
1/2" w. x 6" d. with 2-1/2" trim.  Cabinet door to be baked enamel or epoxy coated with 
stencil lettering "Fire Extinguisher" equal to J. L. Industries-Panorama #1017 Identity Q 
horizontal, white w/red letters - type break glass w/cly. lock; Larsen's Mfg. Co.; Amerex 
Corporation; or approved equal. 

 
Provide comparable fire rated fire extinguisher cabinets in fire rated walls as per rating 
indicated. 
 

2.2 Fire Extinguisher (FE) 
A. Cabinet Mounted - U.L. approved, 10 pound, tri-class dry chemical for Class A, B, 

& C fires.  Equal to J. L. Industries - Cosmic 10E with hose; Larsen's Mfg. Co.; 
Amerex Corporation. Provide one with each cabinet. 

 
B. Wall Mounted - 10 pound, Tri-Class Dry Chemical for Class A, B, C fires, U.L. 

approved, Model 10 ABCS-1.  Manufacturers:  J.L. Industries, Larsens, Amerex 
Corporation. 

 
3.0 - EXECUTION 
 

3.1 Installation 
Installation of all items shall be in full conformity with manufacturer's specifications, 
recommendations, ADA and approved details. 

 
        3.2 Fire Extinguishers shall be cabinet mounted in areas as indicated.  Height shall be 4' from 

floor to extinguisher handles. 
 
        3.3 Fire Extinguishers shall be wall mounted in areas as indicated or required so that distance 

of travel between units does not exceed 75 feet.  Each separate area shall have a 
minimum of one unit.  Mounting height shall be 4' from floor to handle. 

 
END OF SECTION 
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                                                                                  LAMINATE CLAD CASEWORK - SECTION 12300 
                                  
    
1.0 – GENERAL 
 
 1.1 Section Includes 
  A. Fixed modular laminate clad casework and components. 
 
  B. Countertops. 
 
  C. Mobile storage units, tables and components. 
 
 1.2 Related Sections 
  A. Blocking within walls where indicated: Division 6. 
 
  B. Millwork, trim, and custom cabinetry: Division 6 and 12. 
 
  C. Glass: Division 8. 
 
  D. Base molding: Division 9. 
 
  E. Sinks and service fixtures, service waste lines, connections, and vents: 
   Division 15. 
 
  F. Electrical service fixtures: Division 16. 
 
 1.3 Quality Assurance 
  A. Manufacturer:  Minimum of 5 years’ experience in providing manufactured  
   casework systems for similar types of projects, produce evidence of financial  
   stability, bonding capacity, and adequate facilities and personnel required to  
   perform on this project. 
 
  B. Manufacturer:  Provide products certified as meeting or exceeding ANSI-A 161.1- 
   2000 testing standards. 
 
  C. All manufactured casework systems, countertops and related items herein  
   specified shall be furnished by one contractor to insure single source   
   responsibility, and integration with other building trades. 
    
 1.4 Submittals 
  A. Comply with Section 01350, unless otherwise indicated. 
 
  B. Product Data:  Manufacturer’s catalog with specifications and construction   
   details. 
 
  C. Shop Drawings:  Indicate dimensions, description of materials and   
   finishes, general construction, specific modifications, component connections,  
   anchorage methods, hardware, and installation procedures, plus the following  
   specific requirements. 
   1. Include production drawings for all casework systems and section  
    drawings of all casework, work surfaces  and accessories. 
 
   2. Indicate locations of plumbing and electrical service field connection by  
    others. 
 
   3. Include layout with units in relation to surrounding walls, doors, windows, 
    and other building components. 
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   4. Coordinate production drawings with other work involved. 
 
  D. Casework Samples: 
   1. Component samples:  Two sets of samples for each of the following:   
    Decorative laminate color charts / PVC and ABS edgings. 
 
 1.5 Product Handling 
  A. Deliver completed laminate clad casework, countertops, and related products  
   only after wet operations in building are completed, store in ventilated place,  
   protected from the weather, with relative humidity range of 25 percent to 55  
   percent. 
  
  B. Protect finished surfaces from soiling and damage during handling and   
   installation with a protective covering. 
  
  C. General Contractor shall be responsible for protection of all casework and tops  
   after installation is complete. 
 
 1.6 Job Conditions 
  A. Environmental Requirements:  Do not install casework until permanent HVAC  
   systems are operating and temperature and humidity have been stabilized for at  
   least 1 week. 
   1. Manufacturer/Supplier shall advise Contractor of temperature and  
    humidity requirements for architectural casework installation areas. 
 
   2. After installation, control temperature and humidity to maintain relative  
    humidity between 25 percent and 55 percent. 
 
  B. Conditions:  Do not install casework until interior concrete work, masonry,  
   plastering and other wet operations are complete. 
   1. Flooring required to be placed under casework and equipment must be  
    installed prior to installation. 
 
   2. Wood or metal blocking (wall grounds) shall be installed within   
    partitions prior to delivery of casework and furnishings to allow for  
    immediate installation on delivery. 
 
   3. Walls and openings shall be plumb, straight and square. Concrete floors  
    shall be level within acceptable trade tolerances. Specifically the floor  
    must be within 1/8" of level per 10 foot run, non-accumulative, when  
    tested with a straight edge in any one direction.  
 
   4. All overhead mechanical, electrical or plumbing rough-in work shall be  
    complete    
 
   5. Ceiling grids (with or without ceiling tiles), overhead soffits, duct work  
    and lighting shall be installed. 
 
   6. Painting shall be complete. 
 
   7. General Contractor shall provide a secure storage area within the  
    building that is clean, dry, well ventilated, protected from direct sunlight  
    and broom clean. 
  

1.7 Warranty  
  All materials and workmanship covered by this section will carry a five (5) year warranty  
  from date of acceptance. 
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2.0 – PRODUCTS 
 
 2.1 Manufacturers: 
  A. Manufacturer: 

Casework shall be Stevens, Advanced Cabinet Systems or pre-approved equal.    
Each manufacturer must be able to provide casework (including selected plastic 
laminate colors) as specified and detailed in drawings and specifications. 

 
  B. Substitutions: 
   1. Casework of other manufacturers will be considered for pre-approval,  
    providing written request is received and approved at least ten (10) days  
    prior to announced bid date and approved by Addendum.  Bidder shall  
    state in writing any deviations from requirements and specifications.  The 
    casework shall conform to the configuration, arrangement, design,  
    material quality, joinery, panel thickness, and surfacing of that specified  
    and shown on drawings. 
 
   2. Manufacturer must be Architectural Woodwork Institute (AWI) Premium  
    Certified. 
 

3. Requests for product substitutions must comply with Section 01360 – 
Product Substitution Procedures. 

 
 2.2 Materials 
  A. Core Materials: 
   1. Particleboard up to 7/8 inch thick:  Industrial Grade average 47-pound  
    density particleboard, ANSI A 208.1-1999, M-3. 
 
   2. Particleboard 1 inch thick and thicker:  Industrial Grade average 45- 
    pound density particle-board, ANSI A 208.1-1999, M-2. 
 
   3. Medium Density Fiberboard 1/4 inch thick:  Average 54-pound density  
    grade, ANSI A208.2. 
 
   4. MR Moisture Resistant Particleboard:  Average 47-pound density  
    particleboard, ANSI A208.1 1-1999, M-3. 
 
  B. Decorative Laminates: GREENGAURD Indoor Air Quality Certified 
   1. High-pressure decorative laminate VGS (.028), NEMA Test LD 3-2005. 
 
   2. High-pressure decorative laminate HGS (.048), NEMA Test LD 3-2005. 
 
   3. High-pressure decorative laminate HGP (.039), NEMA Test LD 3-2005. 
 
   4. High-pressure cabinet liner CLS (.020), NEMA Test LD 3-2005. 
 
   5. High-pressure backer BKH (.048), (.039), (.028), NEMA Test LD3-2005. 
 
   6. Thermally fused melamine laminate, NEMA Test LD 3-2005, color  
    to be selected by architect.   
 
  C. Laminate Color Selection: Nevamar, Wilson Art, Formica, Laminart,  Arbonite,  
   and Pionite are approved manufacturers.  Manufacturer, colors, and pattern shall 
   be selected from premium grade laminate and indicated on finish legend and  
   schedule.   
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  D. Edging Materials: 
   1. 1mm PVC banding, machine applied; match laminate as schedule 
   2. 3mm PVC banding, machine applied and machine profiled to 1/8 inch  
    radius; match laminate as scheduled 
    
  E. Glass: 
   1. Wall unit full sliding glass doors:  1/4 inch thick laminated safety glass. 
 
   2. Glass insert doors, hinged or sliding wall cabinets:  1/4 inch thick  
    laminated safety glass. 
 
   3. Glass insert doors, hinged or sliding tall or base cabinets.  1/4 inch thick  
    laminate safety glass. 
 
   4. Sliding doors mounted in aluminum track. 
 
   5. Trim glass inserts:  Extruded rigid PVC channel and self-locking insert  
    retainer strip. 
 
 2.3 Specialty Items 
  A. Support Members: 
   1. Countertop support brackets: Epoxy powder coated, 11 gauge steel with  
    integral cleat mount opening and wire management opening. 
 
   2. Undercounter support frames: Epoxy powder coated. 
 
   3. Legs: Epoxy powder coated. 
 
   4. Brackets must support minimum of 600 lbs. without use of cross brace.  
 
 2.4 Cabinet Hardware 
  A. Hinges:  
   1. 270 degree five knuckle - epoxy powder coated, institutional grade, 2-3/4 
    inch overlay type with hospital tip.  0.095 inch thick.  ANSI-BHMA  
    standard A156.9, Grade 1..  
    a. Doors 48 inches and over in height have 3 hinges per door. 

 b. Magnetic door catch with maximum 5 pound pull provided,  
  attached with screws and slotted for adjustment. 
 c. Finish to be selected by Architect. 
 d. location for installation shall be noted on schedules on the  
  drawings. 
 
 
 
 

  B. Pulls: 
One pull shall be: located at the centerline of the drawer, regardless of width, to 
ensure ease of operation and maximize drawer slide life. Pull design shall comply 
with the Americans with Disability Act (ADA). Finish to be selected by Architect. 

a. Anodized aluminum wire pull, 8mm diameter with 96mm O.C.                                                     
mounting holes 
 

  C. Drawer Slides: 
   1. Regular, knee space and pencil:  100-pound load rated epoxy coated  
    steel, bottom corner mounted with smooth and quiet nylon rollers.   
    Positive stop both directions with self-closing feature.  Paper storage,  
    150-pound load rated epoxy coated steel slides. 
 



Job No. 25-46                        12300 - 5  

   2. File:  Full extension, 150-pound load rated epoxy coated steel, bottom  
    corner mounted with smooth and quiet nylon rollers.  Positive stop both  
    directions with self-closing feature. 
 
  D. Adjustable Shelf Supports: 
   1. Injection molded transparent polycarbonate friction fit into cabinet end  
    panels and vertical dividers, adjustable on 32mm centers.  Each shelf  
    support has 2 integral support pins, 5mm diameter, to interface pre- 
    drilled holes, and to prevent accidental rotation of support.  The support  
    automatically adapts to 3/4 inch or 1 inch thick shelving and provides  
    non-tip feature for shelving.  Supports may be field fixed if desired.   
    Structural load to 1200 pounds (300 pounds per support) without failure. 
 
  E. Locks: 

1. Removable core, disc tumbler, cam style lock with strike.  Lock for sliding 
3/4 inch thick doors is a disc type plunger lock, sliding door type with 
strike.  Lock for sliding glass/acrylic doors is a ratchet type sliding 
showcase lock.  

 
2.  Keying as indicated on drawings shall be: 
  

a. Alike Per Room & Master** (100 maximum combinations) 
 

b. Provide 2 Master keys to owner.   
 

 
   3. Elbow catch or chain bolt used to secure inactive door on all locked  
    cabinets. 
 
  F. Sliding Door Track:  Anodized aluminum double channel. 
 
  G. Coat Rods:  1 inch diameter, 14-gauge chrome plated steel installed in captive  
   mounting hardware. 
 
  H. File Suspension System: Extruded molding integral with top of drawer box sides  
   to accept standard hanging file folders. 
 
  I. Mirrors:  1/4 inch thick polished mirror plate. 
 
 2.5 Fabrication:   

A. Fabricate casework, countertops and related products to dimensions, profiles, 
and details shown. Tall Cabinets:  All wardrobe cabinets are to be to be 29” deep 
unless noted otherwise on architectural drawings 

 
  B. All casework panel components must go through a supplemental sizing process  
   after cutting, producing a panel precisely finished in size and squared to   
   within 0.010 inches, ensuring strict dimensional quality and structural integrity in  
   the final fabricated product. 
 
  C. Cabinet Body Construction: 

1. All cabinet body construction shall be secured utilizing concealed 
interlocking mechanical fasteners.  Construction must meet requirements 
in the AWS Manual, Edition 2, including errata through 2016 and 
appendix section. 

 
    a. Tops, bottoms and sides of all cabinets are particleboard core. 
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    b. Tops, bottoms and sides of sink base units are moisture resistant 
     particleboard core. 
     
    c. Sink Base Countertop substrate shall be 3/4" MR particleboard. 

Which shall run entire length of sink base unit.  Joints or breaks 
at sink opening shall not be accepted. If necessary breaks shall 
only be allowed 4’ to the right or left of the centerline of the drain.   

 
2. Cabinet backs:  Minimum 1/4 inch thick particle board core (maximum of 

1/2 inch thick particle board)  
 

a. Exposed back on fixed: 3/4 inch thick particleboard with the 
exterior surface  finished in VGS laminate as selected. 

 
b. Exposed back on fixed: 3/4 inch thick moisture resistant 

particleboard with the exterior surface finished in VGS laminate 
as selected. 

  
3. Cabinet base and tall units shall have a site-built toe base, constructed of 

3/4-inch (minimum) lumber unless otherwise shown on the drawings.  
Base is 96mm (nominal 4 inch) high unless otherwise indicated on the 
drawings. 

 
   4. Base units, except sink base units:  Full sub-top.  Sink base units are  
    constructed of 3/4 inch moisture resistant particleboard and the base  
    shelf shall be laminated both sides with cabinet liner. 
 
   5. Side panels and vertical dividers shall receive adjustable shelf hardware  
    at 32mm line boring centers.  Mount door hinges, drawer slides and pull- 
    out shelves in the line boring for consistent alignment. 
 
   6. Exposed and semi exposed edges. 
    Edging:  1mm PVC. 
 
   7. Adjustable shelf core:  3/4 inch thick particleboard up to 36 inches wide,  
    1 inch thick particleboard over 36 inches wide. 
    Front edge:  1mm PVC. 
 
   8. Interior finish, units with open Interiors: (exposed areas) 
 
    a. Top, bottom, back, sides, horizontal and vertical members, and  
     adjustable shelving faces that are exposed to receive thermally  
     fused melamine to match exterior laminate. 
 
     b. Laminate color to be selected by architect. 
 
   9. Interior finish, units with closed Interiors: 
  
    a. Top, bottom, back, sides, horizontal and vertical members, and  
     adjustable shelving faces with thermally fused melamine   
     to match other laminate. 
  
    b. Laminate color to be selected by architect. 
  
   10. Exposed ends: 
    Faced with VGS high-pressure decorative laminate. 
  
   11. Wall unit bottom: 
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    Faced with thermally fused melamine laminate. (non-exposed areas  
    only) 
  
   12. Balanced construction of all laminated panels is mandatory.  Unfinished  
    core stock surfaces, even on concealed surfaces (excluding edges), are  
    not permitted.  
 

13. All wardrobe cabinets are to be 29” deep unless noted otherwise on 
architectural drawings 

 
  D. Drawers: 
   1. Sides, back and sub front:  Minimum 1/2 inch thick particleboard,  
    laminated with thermally fused melamine doweled and glued into sides.   
    Top edge banded with 3mm PVC. 
  
   2. Drawer bottom:  Minimum 1/2 inch thick particleboard laminated with  
    thermally fused melamine, screwed directly to the bottom edges of  
    drawer box. 
  
   3. Paper storage drawers:  Minimum 3/4 inch thick particleboard sides,  
    back, and sub front laminated with thermally fused melamine.  Minimum  
    1/2 inch thick particleboard drawer bottoms screwed directly to the  
    bottom edges of the drawer box.  Provide PVC angle retaining bar at the  
    rear of the drawer. 
  
  E. Door/Drawer Fronts: 
   1. Core:  3/4 inch thick moisture resistant particleboard at sink units. 
  
   2. Provide double doors in opening in excess of 24 inches wide. 
   
   3. Faces: 
    a. Exterior:  VGS High-pressure decorative laminate. 
  
    b. Interior:  High-pressure cabinet liner CLS. 
  
    c. All exposed areas to receive matching laminate color as face. 
  
   4. Door/drawer edges:  3mm PVC, external edges and outside corners  
    machine profiled to 1/8 inch radius. 
  
  F. Miscellaneous Shelving: 
   1. Core material:  3/4 inch or 1 inch thick particleboard. 
  
   2. Exterior:  VGS High-pressure decorative laminate. 
  

3. Edges:  3mm PVC (at open storage shelving on metal standards), 
external edges and outside corners machine profiled to 1/8 inch radius. 

    
3.0 - EXECUTION 
 
 3.1 Inspection 
  The casework contractor must examine the job site and the conditions under   
  which the work under this section is to be performed, and notify the building   
  owner in writing of unsatisfactory conditions.  Do not proceed with work under   
  this Section until satisfactory conditions have been corrected in a manner   
  acceptable to the installer. 
 
 3.2 Preparation 
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  Condition casework to average prevailing humidity conditions in installation areas prior to  
  installing. 
 
 3.3 Installation 
  A. Erect casework, plumb, level, true and straight with no distortions.  Shim as  
   required.  Where laminate clad casework abuts other finished work, scribe and  
   cut to accurate fit.   
 
  B. Adjust casework and hardware so that doors and drawers operate smoothly  
   without warp or bind. 
 
  C. Repair minor damage per plastic laminate manufacturer’s recommendations. 
 
 3.4 Cleaning 
  A. Remove and dispose of all packing materials and related construction debris. 
 
  B. Clean cabinets inside and out.  Wipe off fingerprints, pencil marks, and surface  
   soil etc., in preparation for final cleaning by the building owner. 
 
 3.5  Color Selection: 
  Laminate Color Selection:  See Finish Legend and Schedule for color selections. 
 
 
 
END OF SECTION 
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 PRE-ENGINEERED STEEL BUILDING - SECTION 13100 
 
 
1.0 - GENERAL 
 

1.1 Scope 
The pre-engineered steel building package shall consist of primary and secondary 
structure, metal roof panel or deck, exterior wall cover, fascia panel, trim and 
flashing, closures, caulking, fasteners and other miscellaneous metal building 
components or accessory items as shown or called for in the drawings or 
specifications and as required. 
 

1.2 Qualifications 
A. A complete structural analysis of the design is to be made to 

demonstrate that requirement of design and load criteria are met. 
 

B. A copy of manufacturer's calculations and analysis shall be 
furnished to the Architect. 

 
C. Metal building manufacturer shall be accredited by the 

International Accreditation Services’ IAS Accreditation for 
Inspection Programs for Manufacturers of Metal Building Systems 
(AC472).  

 1. Metal Building Manufacturer shall be currently enrolled in 
 an IAS accreditation program and shall maintain such 
 throughout the course of the project. 

2. Manufacturer Qualifications: Not less than 5 years experience in the actual 
 production of specified products. 

3. Member of the Metal Building Manufacturer's Association (MBMA). 

4. Primary manufacturer of frames, secondary steel, roof and wall sheeting, 
 and trim. 

D. Installer Qualifications - Firm experienced in application or installation of systems 
similar in complexity to those required for this project, plus the following: 
1. Acceptable to or licensed by manufacturer. (Provide documentation prior to 

start of work) 
2. 3 years experience with systems. (Minimum) 
3. Successfully completed not less than 5 comparable scale projects using 

this system 
 

E. Metal building shall be designed in accordance with “The Metal 
Building Manufacturers Association’s Design Practice Manual.” 

 
F. The metal building design engineer is responsible for the complete  
 design of the metal building system. 
 
G. The erector shall have attended quality control training that is 

provided by or approved by the metal building supplier for erection 
of the metal building that is being supplied for the project   

  H. Mock-Up: Provide a mock-up for evaluation of surface preparation techniques and 
   application workmanship. 

1. Finish areas designated by Architect. 
2. Do not proceed with remaining work until workmanship, color, and sheen 

are approved by Architect. 
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3. Refinish mock-up area as required to produce acceptable work. 
 

1.3 Submittals 
A. Shop Drawings for approval.  Drawings and design analysis shall 

bear the seal of a registered professional engineer registered in 
the State of Alabama.  Submittal shall include layout of all 
members, connections, and accessories and associated details for 
erection. 

 
B. Documentation of manufacturer’s current (up-to-date) IAS 

certification shall be submitted to the Architect.  If accreditation 
expires during the course of the project renewed certificate shall 
be submitted as well. 

 
C. Record or certificate of erector training for metal building system 

being erected. 
 

D. Building exterior components samples. 
 

E. Color samples for approval. 
 
F. Minutes of pre-installation meeting. 

 
1.4 Warranties 

All materials and workmanship covered by this section shall be guaranteed 
from date of final acceptance of the Contract, or from occupancy of the 
building whichever is earlier. 

 
A. Panels 

All wall panels shall be guaranteed by the manufacturer against 
chalk, fade, crack, check, blister or peel. 35 year (PVDF) 

 
B. Roof Warranty 

All roof panels shall be guaranteed by the manufacturer against 
chalk, fade, crack, check, blister, or peel. 35 year (PVDF) 
Provide 20 year weathertightness warranty. 
 
Standard manufacturer's roofing guarantees which contain language 
regarding the governing of the guarantee by any state other than the 
State of Alabama, must be amended to exclude such language, and 
substituting the requirement that the Laws of the State of Alabama shall 
govern all such guarantees. 
 

1.5 General 
A. All components including, but not limited to the following will be 

furnished and installed for the complete steel structural framework: 
anchor bolts, wall and roof panels, downspouts, gutters, fascias, 
insulation, all necessary closures, trims, flashing and fasteners to 
provide a weather proof building, and miscellaneous accessories 
as specified.   

 
B. All steel shall be new, clean and straight.  Welding shall be done 

by qualified operators and the specifications of the American 
Welding Society adhered to.  Workmanship on all parts will be 
equal to that of best modern shop practices. 

 
C. Walk-thru doors and hardware furnished and installed under Hollow Metal Doors 
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and Frames - Section 08110 And Finish Hardware - Section 08710. 
 

D. Pre-Installation Conference:  Hold conference at Project site.  Conference shall 
be attended by a representative from the metal building supplier, Contractor’s 
Project superintendent, testing and inspection agency, and the metal building 
erector.  Discuss sequencing and process of erection and coordination with other 
trades.  Discuss testing and inspection procedures and coordination of 
construction activities to facilitate required testing and inspection. 

 
2.0 - PRODUCT 
 

2.1 General - Building Systems  
A. All structural mill sections or welded up plate sections shall be designed in 

accordance with the AISC "Specification for the Design, Fabrication and Erection of 
Structural Steel for Buildings", latest edition. 

 
B. All Cold-formed steel structural members shall be designed in accordance with the 

AISI "Specification for the Design of Cold-formed Steel Structural Members", latest 
edition. 

 
2.2 Design Loads 

A. The design loads for the building shall be, in addition to their own dead load, the 
live, wind, snow and seismic loads required of the following as specified: 
1. 2021 International Building Code. 
2. Low Rise Building Systems Manual, by the Metal Building Manufacturers 

Association. 
 

B. The building components shall be designed to meet the most severe conditions of 
load combinations set by the specified building code, but in no case be less than 
that produced by the following load combinations: 

 
1. Building dead load plus roof live load (or snow). 
2. Building dead load plus wind load. 
3. Building dead load plus wind load plus one-half roof snow load. 
4. Building dead load plus roof snow load plus one-half wind load. 

 
C. Roof live and snow loads shall be applied on the horizontal roof projection.  Wind 

loads shall be assumed to act horizontally and shall be applied as pressure and 
suction perpendicular to the building surface. 

 
D. Design load requirements shall be determined by local conditions, applicable 

codes, building end use, etc.  Application of design loads shall be in accordance 
with the Design Practices sections of the Metal Building Manufacturers Association 
(MBMA) Building Systems Manual, unless specified otherwise.  NOTE: See all 
drawings for additional point loading on the roof structure (including but not limited 
to roof top mechanical units, hanging equipment loads, continuous heavy piping 
loads, etc.). 

 
E. Minimum design collateral loads supported on or hung from the roof structure shall 

be as follows: 
 

Minimum Design Collateral Load (MDCL) as indicated on Structural 
Drawings. 

 
These collateral loads shall be applied in addition to self-weight of building frame, 
roof decking and roof covering weights. 
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  F. Deflection Limits: 
   - Roof Purlins and Rafters:  DL Span/360, LL Span/360, TL Span/240. 
   - Girts Supporting Metal Panels:  Horizontal deflection Span/120. 
   - Overall Building Drift:  H/200 where “H” is the building eave height. 

- Note specific deflection requirements and expansion joints noted on 
drawings. 

 
2.3 Primary Framing Steel 

A. Steel for hot-rolled structural sections shall conform to the requirements of ASTM 
specification A 36. 

 
B. Steel for all built-up sections shall meet as applicable the physical and chemical 

properties of ASTM A 572 modified to 55,000 psi minimum yield and 70,000 psi 
minimum tensile strength, or ASTM A 607-85, Grade 55, or ASTM A 570-88, Grade 
55. 

 
C. Steel for all endwall "C" sections shall meet the physical and chemical properties of 

ASTM A 570-88, Grade 55. 
 

D. Rigid Frame:  All rigid frames shall be welded, built-up "I" sections.  The columns  
shall be straight or sloped with a minimum depth of 12” for primary frame members.  
Bases of frames are to be pinned. 

 
E. Endwall Frames:  All endwall roof beams and endwall columns shall be cold-

formed "C" sections, mill-rolled sections, or built-up "I" sections as required for 
future bay addition. 

 
F. Plates, Stiffeners, etc.:  All base plates, splice plates, cap plates, and stiffeners 

shall be factory welded into place on the structural members. 
 

G. Bolt Holes, etc:  All base plates, splice plates and flanges shall be shop fabricated 
to include bolt connection holes.  Webs shall be shop fabricated to include cable 
brace or rod brace holes and flange brace holes. 

 
2.4 Secondary Framing Steel 

A. Steel used to form purlins, girts, eave struts and "C" sections shall meet the 
physical and chemical properties of ASTM A 570-88, Grade 55. 

 
B. Steel used to form zinc-coated (galvanized) rolling service door frames shall meet 

the physical and chemical properties of ASTM A 446-87, Grade D and G 90 
Coating designation as described in ASTM A 525-87. 

 
C. Purlins and Girts:  Purlins and girts shall be cold-formed "Z" or "C" sections with 

stiffened flanges.  They shall be prepunched at the factory to provide for field 
bolting to the primary framing.  They shall be simple or continuous span as 
required by design. 

 
D. Bracing Struts:  Provide bracing struts of round HSS or pipe sections sized as 

required to transfer lateral forces into primary structural frame system. 
 

E. Eave Struts:  Eave Struts shall be unequal flange, cold-formed "C" sections. 
 
F. Base Angle:  A base member will be supplied by which the base of the wall 

covering may be attached to the perimeter of the slab.  This member shall be 
secured to the concrete slab with concrete anchors.  
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G. Provide attachment and support framing for wall mounted gymnasium equipment. 
 

2.5 Bracing 
A. Diagonal Bracing:  Diagonal bracing in the roof shall be used to resolve horizontal 

loads (wind, seismic, crane, etc.) from the roof structure into the longitudinal 
bracing frames or transverse rigid frames.  This bracing will be furnished to length 
and equipped with bevel washers and nuts at each end.  It may consist of rods 
threaded each end or galvanized cable with suitable threaded end anchors. 

 
B. Flange Braces:  The compression flange of all primary framing shall be braced 

laterally with angles connecting to the webs of purlins or girts so that the flange 
compressive stress is within allowable limits for any combination of loadings. 

 
C. Longitudinal and Special Bracing:  Diagonal bracing is not permitted in the 

sidewall, a rigid frame type portal with pinned bases must be used.  Coordinate 
load path of sidewall bracing frames with load path of wind/seismic bracing in the 
roof.  Provide additional bracing as required to transfer all horizontal loads into the 
primary structural system. 

 
D. Coordinate trades with locations of bracing.  Bracing shall not be removed or cut 
 to facilitate installation of other trades unless approved in writing by the metal 
 building design engineer. 

 
2.6 Connections 

A. All field connections shall be bolted (unless otherwise noted). 
 

B. All shop connections shall be welded using either submerged or  
shielded arc process, and welding shall be in accordance with the 
applicable sections, relating to design requirements and allowable 
stresses, of the latest editions of the American Welding Society 
"Structural Welding Code." 

 
C. Metal building designer shall size anchor rods and provide details 

for required anchorage to the foundations. 
 

2.7 Roof Covering 
A. The roof system shall carry a UL wind uplift Class 90 rating.  Comply with FM I-90 

and the 2021 International Building Code. 
 

B. Purlins shall be insulated so as to eliminate "thermal short circuits" between purlins 
and roof panels, with continuous thermal spacer blocks. 

 
C. Roof to be Standard CFR standing seam roof in colored finish in 24 gauge 

material. 
 

2.8 Wall Covering 
The Exterior wall covering shall be first quality 24 gauge galvanized steel architectural type 
panels (A.S.T.M. Galvanized Specifications).  Panels will be precision roll-formed 36" 
panels with ribs at 12" o.c. The interior liner panels shall be minimum 3/4" thick 24 gauge - 
panel profile to be approved by architect. Color to be selected by Architect. 

 
2.9 Panel Fasteners 

Panel fasteners will be galvanized self-tapping hex head screws.  A self  
sealing washer will be used under the head of all panel fasteners.  
Galvanized screws will be used on the sidewalls of all colored buildings.  
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Fasteners shall be pre-finished to match wall panel color. 
 
2.10 Weather Sealing 

A. Sealant 
Sealant to be used in all end panel laps on roofs and all other locations 
recommended by the manufacturer or required for weathertightness. 

 
B. Weather Seal Strips 

Sealer strips to be moulded from first grade high quality polyurethane to  ensure 
long life. 

 
2.11 Paint 

A. Exterior Paint and Interior Paint (For Exterior Wall Panels and , 
Interior Liner Panels) 
A 70% minimum Kynar 500 finish shall be applied over galvanized steel and shall 
be given a chemical conversion treatment prior to painting.   

 
B. Structural Paint 

1. All fabricated structural steel to be shot blast cleaned to remove loose rust, 
mill scale, etc.  After inspection for accuracy of fabrication, it shall receive 
one shop coat of manufacturer's standard gray finish. 

 
2. Any field touch-up necessary shall be the responsibility of the erector. 

 
2.12 Gutters, Downspouts, and Flashings 

A. Gutters and Downspouts:  Gutters and downspouts to be 
furnished by Metal Building Manufacturer.  Members to be 
fabricated from galvanized steel with supporting brackets properly 
spaced.  Gutters shall be 24 gauge and downspouts 28 gauge.  
Finish shall match roof/wall panels. 

 
B. Flashings:  Roof, gables and eaves will be flashed with 26 gauge 

galvanized fascia trim.  Corners of the building will be provided 
with 26 gauge galvanized steel corner trim.  Door, window and sill 
trim will be provided in 26 gauge galvanized steel.  Painted 
galvanized steel flashings will be fabricated from prefinished steel 
using the same paint specifications as wall and roof sheets.   

 
2.13 Insulation 

See Section 07213. All insulation shall be protected and maintained dry.  
Wet Insulation shall be rejected. 

 
2.14 Framed Openings  This contractor to provide framed openings with pre-

finished flashing to accommodate mechanical equipment such as louvers, 
grilles, piping, conduit furnished by other trades. 

 
2.15 Roof and Wall Penetrations 

All roof penetrations shall be flashed by building manufacturer/installer.  All circular roof 
penetrations shall be made of a one piece construction from an EPDM membrane with 
aluminum base.  Roof curbs shall be provided by building manufacturer/installer. 

 
3.0 - EXECUTION 
 

3.1 Erection 
All components herein specified and indicated shall be furnished and 
erected in accordance with details and manufacturer's instructions.  
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Erection shall be performed by a qualified erector who has attended 
training by the building manufacturer of the system being installed using 
proper tools and equipment.  It shall be the responsibility of the erector to 
comply with all applicable legal and safety requirements.  It shall further 
be the responsibility of the erector to determine and provide any and all 
temporary bracing, bridging, blocking, shoring, and/or securing of 
components, etc. as required for stability during the entire erection 
process. 

 
3.2 Coordination 

All components herein specified and indicated shall be coordinated with 
other trades that effect components including but not limited to the 
following: 

• Concrete – Section 03300 
• Hollow Metal Frames - Section 08110 
• Finish Hardware - Section 08710 
• Mechanical - Division 15 
• Electrical - Division 16 

  
  

END OF SECTION 
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BASIC MECHANICAL REQUIREMENTS - SECTION 15010 
 
 
PART 1 - GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division 1 Specification Sections, apply to this and the other sections of Division 15. 

 
 
1.2  SUMMARY 
 

A. This Section includes general administrative and procedural requirements for mechanical 
installations.  The following administrative and procedural requirements are included in this 
Section to expand the requirements specified in Division 1: 

 
1. Submittals. 
2. Coordination drawings. 
3. Record documents. 
4. Maintenance manuals. 
5. Rough-ins. 
6. Mechanical installations. 
7. Cutting and patching. 

 
B. Related Sections:  The following sections contain requirements that relate to this section: 

 
1. Division 15 Section "ELECTRICAL REQUIREMENTS FOR MECHANICAL EQUIPMENT," 

for factory-installed motors, controllers, accessories, and connections. 
2. Division 15 Section "BASIC MECHANICAL MATERIALS AND METHODS," for materials 

and methods common to the remainder of Division 15, plus general related specifications 
including: 

 
a. Access to mechanical installations. 
b. Excavation for mechanical installations within the building boundaries, and from 

building to utilities connections. 
 

1.3  SUBMITTALS 
 

A. General:  Follow the procedures specified in Division 1 Section "SUBMITTALS." 
 

B. Increase, by the quantity listed below, the number of mechanical related shop drawings, product 
data, and samples submitted, to allow for required distribution plus two copies of each submittal 
required, which will be retained by the Mechanical Consulting Engineer. 

 
1. Shop Drawings - Initial Submittal:  1 additional blue- or black-line prints. 
2. Shop Drawings - Final Submittal:  1 additional blue- or black-line prints. 
3. Product Data:  1 additional copy of each item. 
4. Samples:  1 addition as set. 

 
C. Additional copies may be required by individual sections of these Specifications. 

 
 
1.4  RECORD DOCUMENTS 
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A. Prepare record documents in accordance with the requirements in Division 1 Section "PROJECT 
CLOSEOUT." In addition to the requirements specified in Division 1, indicate the following 
installed conditions: 

 
1. Ductwork mains and branches, size and location, for both exterior and interior; locations of 

dampers and other control devices; filters, boxes, and terminal units requiring periodic 
maintenance or repair. 

2. Mains and branches of piping systems, with valves and control devices located and 
numbered, concealed unions located, and with items requiring maintenance located (i.e., 
traps, strainers, expansion compensators, tanks, etc.).  Valve location diagrams, complete 
with valve tag chart. Indicate actual inverts and horizontal locations of underground piping. 

3. Equipment locations (exposed and concealed), dimensioned from prominent building lines. 
4. Approved substitutions, Contract Modifications, and actual equipment and materials 

installed. 
5. Contract Modifications, actual equipment and materials installed. 

 
 
1.5  MAINTENANCE MANUALS 
 

A. Prepare maintenance manuals in accordance with Division 1 Section "PROJECT CLOSEOUT." In 
addition to the requirements specified in Division 1, include the following information for 
equipment items: 

 
1. Description of function, normal operating characteristics and limitations, performance 

curves, engineering data and tests, and complete nomenclature and commercial numbers 
of replacement parts. 

2. Manufacturer's printed operating procedures to include start-up, break-in, and routine and 
normal operating instructions; regulation, control, stopping, shutdown, and emergency 
instructions; and summer and winter operating instructions. 

3. Maintenance procedures for routine preventative maintenance and troubleshooting; 
disassembly, repair, and reassembly; aligning and adjusting instructions. 

4. Servicing instructions and lubrication charts and schedules. 
 
 
1.6  DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver products to the project properly identified with names, model numbers, types, grades, 
compliance labels, and other information needed for identification. 

 
 
PART 2 - PRODUCTS (Not Applicable) 
 
 
PART 3 - EXECUTION 
 
3.1  ROUGH-IN 
 

A. Verify final locations for rough-ins with field measurements and with the requirements of the actual 
equipment to be connected. 

 
B. Refer to equipment specifications in Divisions 2 through 16 for rough-in requirements. 

 
 
3.2  MECHANICAL INSTALLATIONS 
 

A. General:  Sequence, coordinate, and integrate the various elements of mechanical systems, 
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materials, and equipment.  Comply with the following requirements: 
 

1. Coordinate mechanical systems, equipment, and materials installation with other building 
components. 

2. Verify all dimensions by field measurements. 
3. Arrange for chases, slots, and openings in other building components during progress of 

construction, to allow for mechanical installations. 
4. Coordinate the installation of required supporting devices and sleeves to be set in 

poured-in-place concrete and other structural components, as they are constructed. 
5. Sequence, coordinate, and integrate installations of mechanical materials and equipment 

for efficient flow of the Work.  Give particular attention to large equipment requiring 
positioning prior to closing in the building. 

6. Where mounting heights are not detailed or dimensioned, install systems, materials, and 
equipment to provide the maximum headroom possible. 

7. Coordinate connection of mechanical systems with exterior underground and overhead 
utilities and services.  Comply with requirements of governing regulations, franchised 
service companies, and controlling agencies.  Provide required connection for each 
service. 

8. Install systems, materials, and equipment to conform with approved submittal data, 
including coordination drawings, to greatest extent possible.  Conform to arrangements 
indicated by the Contract Documents, recognizing that portions of the Work are shown only 
in diagrammatic form.  Where coordination requirements conflict with individual system 
requirements, refer conflict to the Architect. 

9. Install systems, materials, and equipment level and plumb, parallel and perpendicular to 
other building systems and components, where installed exposed in finished spaces. 

  10. Install mechanical equipment to facilitate servicing, maintenance, and repair or 
replacement of equipment components.  As much as practical, connect equipment for ease 
of disconnecting, with minimum of interference with other installations.  Extend grease 
fittings to an accessible location. 

11. Install access panel or doors where units are concealed behind finished surfaces.  Access 
panels and doors are specified in Division 15 Section "BASIC MECHANICAL MATERIALS 
AND METHODS." 

12. Install systems, materials, and equipment giving right-of-way priority to systems required to 
be installed at a specified slope. 

 
 
3.3  CUTTING AND PATCHING 
 

A. General:  Perform cutting and patching in accordance with Division 1 Section "CUTTING AND 
PATCHING." In addition to the requirements specified in Division 1, the following requirements 
apply: 

 
1. Protection of Installed Work:  During cutting and patching operations, protect adjacent 

installations. 
 

B. Perform cutting, fitting, and patching of mechanical equipment and materials required to: 
 

1. Uncover Work to provide for installation of ill-timed Work. 
2. Remove and replace defective Work. 
3. Remove and replace Work not conforming to requirements of the Contract Documents. 
4. Remove samples of installed Work as specified for testing. 
5. Install equipment and materials in existing structures. 
6. Upon written instructions from the Architect, uncover and restore Work to provide for 

Architect/Engineer observation of concealed Work. 
C. Cut, remove and legally dispose of selected mechanical equipment, components, and materials 

as indicated, including but not limited to removal of mechanical piping, heating units, plumbing 
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fixtures and trim, and other mechanical items made obsolete by the new Work. 
 

D. Protect the structure, furnishings, finishes, and adjacent materials not indicated or scheduled to 
be removed. 

 
E. Provide and maintain temporary partitions or dust barriers adequate to prevent the spread of dust 

and dirt to adjacent areas. 
 

1. Patch existing finished surfaces and building components using new materials matching 
existing materials and experienced Installers.  Installers' qualifications refer to the materials 
and methods required for the surface and building components being patched. 
 

2. Patch finished surfaces and building components using new materials specified for the 
original installation and experienced Installers.  Installers' qualifications refer to the 
materials and methods required for the surface and building components being patched. 

 
 
END OF SECTION 15010 
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BASIC MECHANICAL MATERIALS AND METHODS - SECTION 15050 
 
 
PART 1 - GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 

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

 
 
1.2  SUMMARY 
 

A. This Section includes the following basic mechanical materials and methods to complement other 
Division 15 Sections. 

 
1. Piping materials and installation instructions common to most piping systems. 
2. Concrete base construction requirements. 
3. Escutcheons. 
4. Dielectric fittings. 
5. Flexible connectors. 
6. Mechanical sleeve seals. 
7. Equipment nameplate data requirements. 
8. Nonshrink grout for equipment installations. 
9. Field-fabricated metal and wood equipment supports. 
10. Installation requirements common to equipment specification sections. 
11. Mechanical demolition. 
12. Cutting and patching. 
13. Touchup painting and finishing. 

 
B. Pipe and pipe fitting materials are specified in Division 15 piping system Sections. 

 
 
1.3  DEFINITIONS 
 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, 
pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, 
unexcavated spaces, crawl spaces, and tunnels. 

 
B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied 

spaces and mechanical equipment rooms. 
 

C. Exposed, Exterior Installations:  Exposed to view outdoors, or subject to outdoor ambient 
temperatures and weather conditions.  Examples include rooftop locations. 

 
D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by 

building occupants.  Examples include above ceilings and in duct shafts. 
 

E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions and 
physical contact by building occupants, but subject to outdoor ambient temperatures.  Examples 
include installations within unheated shelters. 

 
F. The following are industry abbreviations for plastic materials: 

 
1. ABS:  Acrylonitrile-butadiene-styrene plastic. 
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2. CPVC:  Chlorinated polyvinyl chloride plastic. 
3. NP:  Nylon plastic. 
4. PE:  Polyethylene plastic. 
5. PVC:  Polyvinyl chloride plastic. 

 
G. The following are industry abbreviations for rubber materials: 

 
1. CR:  Chlorosulfonated polyethylene synthetic rubber. 
2. EPDM:  Ethylene propylene diene terpolymer rubber. 

 
 
1.4  SUBMITTALS 
 

A. Product Data:  For dielectric fittings, flexible connectors, mechanical sleeve seals, and identification 
materials and devices. 

 
B. Shop Drawings:  Detail fabrication and installation for metal and wood supports and anchorage for 

mechanical materials and equipment. 
 

C. Coordination Drawings:  For access panel and door locations. 
 

D. Coordination Drawings:  Detail major elements, components, and systems of mechanical 
equipment and materials in relationship with other systems, installations, and building components. 
 Show space requirements for installation and access.  Indicate if sequence and coordination of 
installations are important to efficient flow of the Work.  Include the following: 

 
1. Planned piping layout, including valve and specialty locations and valve-stem movement. 
2. Clearances for installing and maintaining insulation. 
3. Clearances for servicing and maintaining equipment, accessories, and specialties, including 

space for disassembly required for periodic maintenance. 
4. Equipment and accessory service connections and support details. 
5. Exterior wall and foundation penetrations. 
6. Fire-rated wall and floor penetrations. 
7. Sizes and location of required concrete pads and bases. 
8. Scheduling, sequencing, movement, and positioning of large equipment into building during 

construction. 
9. Floor plans, elevations, and details to indicate penetrations in floors, walls, and ceilings and 

their relationship to other penetrations and installations. 
10. Reflected ceiling plans to coordinate and integrate installation of air outlets and inlets, light 

fixtures, communication system components, sprinklers, and other ceiling-mounted items. 
 

E. Samples:  Of color, lettering style, and other graphic representation required for each identification 
material and device. 

 
 
1.5  QUALITY ASSURANCE 
 

A. Comply with ASME A13.1 for lettering size, length of color field, colors, and viewing angles of 
identification devices. 

 
B. Equipment Selection:  Equipment of higher electrical characteristics, physical dimensions, 

capacities, and ratings may be furnished provided such proposed equipment is approved in writing 
and connecting mechanical and electrical services, circuit breakers, conduit, motors, bases, and 
equipment spaces are increased.  Additional costs shall be approved in advance by appropriate 
Contract Modification for these increases.  If minimum energy ratings or efficiencies of equipment 
are specified, equipment must meet design and commissioning requirements. 
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1.6  DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, 
storage, and handling to prevent pipe end damage and prevent entrance of dirt, debris, and 
moisture. 

 
B. Protect stored pipes and tubes from moisture and dirt.  Elevate above grade.  Do not exceed 

structural capacity of floor, if stored inside. 
 

C. Protect flanges, fittings, and piping specialties from moisture and dirt. 
 

D. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending. 
 
 
1.7  SEQUENCING AND SCHEDULING 
 

A. Coordinate mechanical equipment installation with other building components. 
 

B. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of 
construction to allow for mechanical installations. 

 
C. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete 

and other structural components, as they are constructed. 
 

D. Sequence, coordinate, and integrate installations of mechanical materials and equipment for 
efficient flow of the Work.  Coordinate installation of large equipment requiring positioning before 
closing in building. 

 
E. Coordinate connection of mechanical systems with exterior underground and overhead utilities and 

services.  Comply with requirements of governing regulations, franchised service companies, and 
controlling agencies. 

 
F. Coordinate requirements for access panels and doors if mechanical items requiring access are 

concealed behind finished surfaces.  Access panels and doors are specified in Division 8 Section 
"Access Doors." 

 
G. Coordinate installation of identifying devices after completing covering and painting, if devices are 

applied to surfaces.  Install identifying devices before installing acoustical ceilings and similar 
concealment. 

 
 
PART 2 - PRODUCTS 
 
2.1  MANUFACTURERS
 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

 
1. Dielectric Unions: 

 
a. Capitol Manufacturing Co. 
b. Central Plastics Co. 
c. Eclipse, Inc.; Rockford-Eclipse Div. 
d. Epco Sales Inc. 
e. Hart Industries International, Inc. 
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f. Watts Industries, Inc.; Water Products Div. 
g. Zurn Industries, Inc.; Wilkins Div. 

 
2. Dielectric Flanges: 

 
a. Capitol Manufacturing Co. 
b. Central Plastics Co. 
c. Epco Sales Inc. 
d. Watts Industries, Inc.; Water Products Div. 

 
3. Dielectric-Flange Insulating Kits: 

 
a. Calpico, Inc. 
b. Central Plastics Co. 

 
4. Dielectric Couplings: 

 
a. Calpico, Inc. 
b. Lochinvar Corp. 

 
5. Dielectric Nipples: 

 
a. Grinnell Corp.; Grinnell Supply Sales Co. 
b. Perfection Corp. 
c. Victaulic Co. of America. 

 
6. Metal, Flexible Connectors: 

 
a. ANAMET Industrial, Inc. 
b. Central Sprink, Inc. 
c. Flexicraft Industries. 
d. Flex-Weld, Inc. 
e. Grinnell Corp.; Grinnell Supply Sales Co. 
f. Hyspan Precision Products, Inc. 
g. McWane, Inc.; Tyler Pipe; Gustin-Bacon Div. 
h. Mercer Rubber Co. 
i. Metraflex Co. 
j. Proco Products, Inc. 
k. Uniflex, Inc. 

 
7. Rubber, Flexible Connectors: 

 
a. General Rubber Corp. 
b. Mercer Rubber Co. 
c. Metraflex Co. 
d. Proco Products, Inc. 
e. Red Valve Co., Inc. 
f. Uniflex, Inc. 
 

8. Mechanical Sleeve Seals: 
 

a. Calpico, Inc. 
b. Metraflex Co. 
c. Thunderline/Link-Seal. 
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2.2  PIPE AND PIPE FITTINGS 
 

A. Refer to individual Division 15 piping Sections for pipe and fitting materials and joining methods. 
 

B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings. 
 
 
2.3  JOINING MATERIALS 
 

A. Refer to individual Division 15 piping Sections for special joining materials not listed below. 
 

B. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system 
contents. 

 
1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness, unless 

thickness or specific material is indicated. 
 

a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges. 
b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges. 

 
2. AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; and full-face or 

ring type, unless otherwise indicated. 
 

C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated. 
 

D. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping system 
manufacturer, unless otherwise indicated. 

 
E. Solder Filler Metals:  ASTM B 32. 

 
1. Alloy Sn95 or Alloy Sn94:  Approximately 95 percent tin and 5 percent silver, with 0.10 

percent lead content. 
 

F. Brazing Filler Metals:  AWS A5.8. 
 

1. BCuP Series:  Copper-phosphorus alloys. 
2. BAg1:  Silver alloy. 

 
G. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall 

thickness and chemical analysis of steel pipe being welded. 
 

H. Solvent Cements:  Manufacturer's standard solvent cements for the following: 
 

1. ABS Piping:  ASTM D 2235. 
2. CPVC Piping:  ASTM F 493. 
3. PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656. 
4. PVC to ABS Piping Transition:  ASTM D 3138. 

 
I. Plastic Pipe Seals:  ASTM F 477, elastomeric gasket. 

 
J. Flanged, Ductile-Iron Pipe Gasket, Bolts, and Nuts:  AWWA C110, rubber gasket, carbon-steel 

bolts and nuts. 
 

K. Couplings:  Iron-body sleeve assembly, fabricated to match OD of plain-end, pressure pipes. 
 

1. Sleeve:  ASTM A 126, Class B, gray iron. 
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2. Followers:  ASTM A 47 malleable iron or ASTM A 536 ductile iron. 
3. Gaskets:  Rubber. 
4. Bolts and Nuts:  AWWA C111. 
5. Finish:  Enamel paint. 

 
2.4  DIELECTRIC FITTINGS 
 

A. General:  Assembly or fitting with insulating material isolating joined dissimilar metals, to prevent 
galvanic action and stop corrosion. 

 
B. Description:  Combination of copper alloy and ferrous; threaded, solder, plain, and weld-neck end 

types and matching piping system materials. 
 

C. Insulating Material:  Suitable for system fluid, pressure, and temperature. 
 

D. Dielectric Unions:  Factory-fabricated, union assembly, for 250-psig minimum working pressure at 
180 deg F. 

 
E. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150- or 300-psig minimum 

working pressure as required to suit system pressures. 
 

F. Dielectric-Flange Insulation Kits:  Field-assembled, companion-flange assembly, full-face or ring 
type.  Components include neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, 
phenolic washers, and steel backing washers. 

 
1. Provide separate companion flanges and steel bolts and nuts for 150- or 300-psig minimum 

working pressure as required to suit system pressures. 
 

G. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, thermoplastic lining; 
threaded ends; and 300-psig minimum working pressure at 225 deg F. 

 
H. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; plain, 

threaded, or grooved ends; and 300-psig minimum working pressure at 225 deg F. 
 
 
2.5  FLEXIBLE CONNECTORS 
 

A. General:  Fabricated from materials suitable for system fluid and that will provide flexible pipe 
connections.  Include 125-psig minimum working-pressure rating, unless higher working pressure is 
indicated, and ends according to the following: 

 
1. 2-Inch NPS and Smaller:  Threaded. 
2. 2-1/2-Inch NPS and Larger:  Flanged. 
3. Option for 2-1/2-Inch NPS and Larger:  Grooved for use with keyed couplings. 

 
B. Bronze-Hose, Flexible Connectors:  Corrugated, bronze, inner tubing covered with bronze wire 

braid.  Include copper-tube ends or bronze flanged ends, braze welded to hose. 
 

C. Stainless-Steel-Hose/Steel Pipe, Flexible Connectors:  Corrugated, stainless-steel, inner tubing 
covered with stainless-steel wire braid.  Include steel nipples or flanges, welded to hose.  Do not 
use for potable water 

 
D. Stainless-Steel-Hose/Stainless-Steel Pipe, Flexible Connectors:  Corrugated, stainless-steel, inner 

tubing covered with stainless-steel wire braid.  Include stainless-steel nipples or flanges, welded to 
hose.  Do not use for potable water. 
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E. Rubber, Flexible Connectors:  CR or EPDM elastomer rubber construction, with multiple plies of NP 
fabric, molded and cured in hydraulic presses.  Include 125-psig minimum working-pressure rating 
at 220 deg F.  Units may be straight or elbow type, unless otherwise indicated.  Do not use for 
potable water unless units comply with NSF61. 

 
2.6  MECHANICAL SLEEVE SEALS 
 

A. Description:  Modular design, with interlocking rubber links shaped to continuously fill annular space 
between pipe and sleeve.  Include connecting bolts and pressure plates. 

 
 
2.7  PIPING SPECIALTIES 
 

A. Sleeves:  The following materials are for wall, floor, slab, and roof penetrations: 
 

1. Steel Sheet Metal:  0.0239-inch minimum thickness, galvanized, round tube closed with 
welded longitudinal joint. 

2. Steel Pipe:  ASTM A 53, Type E, Grade A, Schedule 40, galvanized, plain ends. 
  3. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain 

ends and integral waterstop, unless otherwise indicated. 
  4. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  Include 

clamping ring and bolts and nuts for membrane flashing. 
 

a. Underdeck Clamp:  Clamping ring with set screws. 
 

 
B. Escutcheons:  Manufactured wall, ceiling, and floor plates; deep-pattern type if required to conceal 

protruding fittings and sleeves. 
 

1. ID:  Closely fit around pipe, tube, and insulation of insulated piping. 
2. OD:  Completely cover opening. 
3. Cast Brass:  One piece, with set screw. 

 
a. Finish:  Polished chrome-plate. 

 
4. Cast Brass:  Split casting, with concealed hinge and set screw. 

 
a. Finish:  Polished chrome-plate. 

 
5. Stamped Steel:  One piece, with set screw and chrome-plated finish. 
6. Stamped Steel:  One piece, with spring clips and chrome-plated finish. 
7. Stamped Steel:  Split plate, with concealed hinge, set screw, and chrome-plated finish. 
8. Stamped Steel:  Split plate, with concealed hinge, spring clips, and chrome-plated finish. 
9. Stamped Steel:  Split plate, with exposed-rivet hinge, set screw, and chrome-plated finish. 
10. Stamped Steel:  Split plate, with exposed-rivet hinge, spring clips, and chrome-plated finish. 
11. Cast-Iron Floor Plate:  One-piece casting. 

 
 
2.8  IDENTIFYING DEVICES AND LABELS 
 

A. General:  Manufacturer's standard products of categories and types required for each application as 
referenced in other Division 15 Sections.  If more than one type is specified for application, 
selection is Installer's option, but provide one selection for each product category. 

 
B. Equipment Nameplates:  Metal nameplate with operational data engraved or stamped; permanently 

fastened to equipment. 
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1. Data:  Manufacturer, product name, model number, serial number, capacity, operating and 

power characteristics, labels of tested compliances, and similar essential data. 
2. Location:  Accessible and visible location. 

 
C. Snap-on Plastic Pipe Markers:  Manufacturer's standard preprinted, semirigid, snap on, color-

coded, complying with ASME A13.1. 
 

D. Pressure-Sensitive Pipe Markers:  Manufacturer's standard preprinted, permanent adhesive, color-
coded, pressure-sensitive vinyl, complying with ASME A13.1. 

 
E. Plastic Duct Markers:  Manufacturer's standard color-coded, laminated plastic.  Comply with the 

following color code: 
 

1. Green:  Cold air. 
2. Yellow:  Hot air. 
3. Yellow/Green or Green:  Supply air. 
4. Blue:  Exhaust, outside, return, and mixed air. 
5. For hazardous exhausts, use colors and designs recommended by ASME A13.1. 
6. Nomenclature:  Include the following: 

 
a. Direction of airflow. 
b. Duct service. 
c. Duct origin. 
d. Duct destination. 
e. Design cubic feet per meter. 

 
F. Engraved Plastic-Laminate Signs:  ASTM D 709, Type I, cellulose, paper-base, phenolic-resin-

laminate engraving stock; Grade ES-2, black surface, black phenolic core, with white melamine 
subcore, unless otherwise indicated. 

 
1. Fabricate in sizes required for message. 
2. Engraved with engraver's standard letter style, of sizes and with wording to match equipment 

identification. 
3. Punch for mechanical fastening. 
4. Thickness:  1/16 inch, for units up to 20 sq. in. or 8 inches long; 1/8 inch for larger units. 
5  Fasteners:  Self-tapping stainless-steel screws or contact-type permanent adhesive. 

 
G. Plastic Equipment Markers:  Color-coded, laminated plastic.  Comply with the following color code: 

 
1.  Green:  Cooling equipment and components. 
2.  Yellow:  Heating equipment and components. 
3.  Yellow/Green:  Combination cooling and heating equipment and components. 
4.  Brown:  Energy reclamation equipment and components. 
5.  Blue:  Equipment and components that do not meet any criteria above. 
6.  For hazardous equipment, use colors and designs recommended by ASME A13.1. 
7.  Nomenclature:  Include the following, matching terminology on schedules as closely as 

possible: 
 

a. Name and plan number. 
b. Equipment service. 
c. Design capacity. 
d. Other design parameters such as pressure drop, entering and leaving conditions, and 

rpm. 
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8. Size:  Approximate 2-1/2 by 4 inches for control devices, dampers, and valves; and 4-1/2 by 
6 inches for equipment. 

 
H. Lettering and Graphics:  Coordinate names, abbreviations, and other designations used in 

mechanical identification, with corresponding designations indicated.  Use numbers, lettering, and 
wording indicated for proper identification and operation/maintenance of mechanical systems and 
equipment. 

 
1.  Multiple Systems:  If multiple systems of same generic name are indicated, provide 

identification that indicates individual system number and service such as "Boiler No. 3," "Air 
Supply No. 1H," or "Standpipe F12." 

 
 
2.9  GROUT 
 

A. Nonshrink, Nonmetallic Grout:  ASTM C 1107, Grade B. 
 

1.  Characteristics:  Post-hardening, volume-adjusting, dry, hydraulic-cement grout, nonstaining, 
noncorrosive, nongaseous, and recommended for interior and exterior applications. 

2.  Design Mix:  5000-psig, 28-day compressive strength. 
3.  Packaging:  Premixed and factory packaged. 

 
 
PART 3 - EXECUTION 
 
3.1  PIPING SYSTEMS - COMMON REQUIREMENTS 
 

A. General:  Install piping as described below, unless piping Sections specify otherwise.  Individual 
Division 15 piping Sections specify unique piping installation requirements. 

 
B. General Locations and Arrangements:  Drawing plans, schematics, and diagrams indicate general 

location and arrangement of piping systems.  Indicated locations and arrangements were used to 
size pipe and calculate friction loss, expansion, pump sizing, and other design considerations.  
Install piping as indicated, unless deviations to layout are approved on Coordination Drawings. 

 
C. Install piping at slope in accordance with related codes. 

 
D. Install components with pressure rating equal to or greater than system operating pressure. 

 
E. Install piping in concealed interior and exterior locations, except in equipment rooms and service 

areas. 
 

F. Install piping free of sags and bends. 
 

G. Install exposed interior and exterior piping at right angles or parallel to building walls.  Diagonal runs 
are prohibited, unless otherwise indicated. 

 
H. Install piping tight to slabs, beams, joists, columns, walls, and other building elements.  Allow 

sufficient space above removable ceiling panels to allow for ceiling panel removal. 
 

I. Install piping to allow application of insulation plus 1-inch clearance around insulation. 
 

J. Locate groups of pipes parallel to each other, spaced to permit valve servicing. 
 

K. Install fittings for changes in direction and branch connections. 
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L. Install couplings according to manufacturer's written instructions. 
 

M. Install pipe escutcheons for pipe penetrations of concrete and masonry walls, wall board partitions, 
and suspended ceilings according to the following: 

 
1.  Chrome-Plated Piping:  Cast brass, one piece, with set screw, and polished chrome-plated 

finish.  Use split-casting escutcheons if required, for existing piping. 
2.  Uninsulated Piping Wall Escutcheons:  Cast brass or stamped steel, with set screw. 
3.  Uninsulated Piping Floor Plates in Utility Areas:  Cast-iron floor plates. 
4.  Insulated Piping:  Cast brass or stamped steel; with concealed hinge, spring clips, and 

chrome-plated finish. 
5.  Piping in Utility Areas:  Cast brass or stamped steel, with set-screw or spring clips. 

 
N. Sleeves are not required for core drilled holes. 

 
O. Permanent sleeves are not required for holes formed by PE removable sleeves. 

 
P. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, and 

concrete floor and roof slabs. 
 

1.  Cut sleeves to length for mounting flush with both surfaces. 
 

a. Exception:  Extend sleeves installed in floors of mechanical equipment areas or other 
wet areas 2 inches above finished floor level.  Extend cast-iron sleeve fittings below 
floor slab as required to secure clamping ring if ring is specified. 

 
2.  Build sleeves into new walls and slabs as work progresses. 

  3.  Install sleeves large enough to provide 1/4-inch annular clear space between sleeve and 
pipe or pipe insulation.  Use the following sleeve materials: 

 
a. Steel Pipe Sleeves:  For pipes smaller than 6-inch NPS. 
b. Steel, Sheet-Metal Sleeves:  For pipes 6-inch NPS and larger, penetrating gypsum-

board partitions. 
c. Stack Sleeve Fittings:  For pipes penetrating floors with membrane waterproofing.  

Secure flashing between clamping flanges.  Install section of cast-iron soil pipe to 
extend sleeve to 2 inches above finished floor level.  

 
1.  Seal space outside of sleeve fittings with nonshrink, nonmetallic grout. 

 
4.  Except for underground wall penetrations, seal annular space between sleeve and pipe or 

pipe insulation, using elastomeric joint sealants.  
5.  Use Type S, Grade NS, Class 25, Use O, neutral-curing silicone sealant, unless otherwise 

indicated. 
 

Q. Aboveground, Exterior-Wall, Pipe Penetrations:  Seal penetrations using sleeves and mechanical 
sleeve seals.  Size sleeve for 1-inch annular clear space between pipe and sleeve for installing 
mechanical sleeve seals. 

 
1.  Install steel pipe for sleeves smaller than 6 inches in diameter. 
2.  Install cast-iron "wall pipes" for sleeves 6 inches in diameter and larger. 
3.  Assemble and install mechanical sleeve seals according to manufacturer's written 

instructions.  Tighten bolts that cause rubber sealing elements to expand and make 
watertight seal. 
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R. Underground, Exterior-Wall, Pipe Penetrations:  Install cast-iron "wall pipes" for sleeves.  Seal pipe 
penetrations using mechanical sleeve seals.  Size sleeve for 1-inch annular clear space between 
pipe and sleeve for installing mechanical sleeve seals. 

 
1.  Assemble and install mechanical sleeve seals according to manufacturer's written 

instructions.  Tighten bolts that cause rubber sealing elements to expand and make 
watertight seal. 

 
S. Fire-Barrier Penetrations:  Maintain fire rating of walls, partitions, ceilings, and floors at pipe 

penetrations.  Seal pipe penetrations with firestopping materials.  
 

T. Verify final equipment locations for roughing-in. 
 

U. Refer to equipment specifications in other Sections of these Specifications for roughing-in 
requirements. 

 
V. Piping Joint Construction:  Join pipe and fittings as follows and as specifically required in individual 

piping specification Sections: 
 

1.  Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 
2.  Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 

assembly. 
  3.  Soldered Joints:  Construct joints according to AWS's "Soldering Manual," Chapter "The 

Soldering of Pipe and Tube." 
4.  Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," Chapter "Pipe and 

Tube." 
5.  Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 

threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and 
restore full ID.  Join pipe fittings and valves as follows: 

 
a. Note internal length of threads in fittings or valve ends, and proximity of internal seat 

or wall, to determine how far pipe should be threaded into joint. 
b. Apply appropriate tape or thread compound to external pipe threads, unless dry seal 

threading is specified. 
c. Align threads at point of assembly. 
d. Tighten joint with wrench.  Apply wrench to valve end into which pipe is being 

threaded. 
e. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 

damaged.  Do not use pipe sections that have cracked or open welds. 
 

6.  Welded Joints:  Construct joints according to AWS D10.12, "Recommended Practices and 
Procedures for Welding Low Carbon Steel Pipe," using qualified processes and welding 
operators according to "Quality Assurance" Article. 

7.  Flanged Joints:  Align flange surfaces parallel.  Select appropriate gasket material, size, 
type, and thickness for service application.  Install gasket concentrically positioned.  
Assemble joints by sequencing bolt tightening to make initial contact of flanges and gaskets 
as flat and parallel as possible.  Use suitable lubricants on bolt threads.  Tighten bolts 
gradually and uniformly using torque wrench. 

8.  Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces by wiping with clean 
cloth or paper towels.  Join pipe and fittings according to the following: 

 
a. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 

cements. 
b. PVC Pressure Piping:  ASTM D 2672. 
c. PVC Nonpressure Piping:  ASTM D 2855. 
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W. Piping Connections:  Make connections according to the following, unless otherwise indicated: 
 

1.  Install unions, in piping 2-inch NPS and smaller, adjacent to each valve and at final 
connection to each piece of equipment with 2-inch NPS or smaller threaded pipe connection. 

2.  Install flanges, in piping 2-1/2-inch NPS and larger, adjacent to flanged valves and at final 
connection to each piece of equipment with flanged pipe connection. 

  3.  Dry Piping Systems:  Install dielectric unions and flanges to connect piping materials of 
dissimilar metals. 

4.  Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect piping materials 
of dissimilar metals. 

 
 
3.2  EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 
 

A. Install equipment to provide maximum possible headroom, if mounting heights are not indicated. 
 

B. Install equipment according to approved submittal data.  Portions of the Work are shown only in 
diagrammatic form.  Refer conflicts to Architect. 

 
C. Install equipment level and plumb, parallel and perpendicular to other building systems and 

components in exposed interior spaces, unless otherwise indicated. 
 

D. Install mechanical equipment to facilitate service, maintenance, and repair or replacement of 
components.  Connect equipment for ease of disconnecting, with minimum interference to other 
installations.  Extend grease fittings to accessible locations. 

 
E. Install equipment giving right of way to piping installed at required slope. 

 
F. Install flexible connectors on equipment side of shutoff valves, horizontally and parallel to 

equipment shafts if possible. 
 
 
3.3  LABELING AND IDENTIFYING 
 

A. Piping Systems:  Install pipe markers on each system.  Include arrows showing normal direction of 
flow. 

 
1.  Plastic markers, with application systems.  Install on insulation segment if required for hot, 

uninsulated piping. 
  2.  Locate pipe markers as follows if piping is exposed in finished spaces, machine rooms, and 

accessible maintenance spaces, such as shafts, tunnels, plenums, and exterior 
nonconcealed locations: 

 
a. Near each valve and control device. 
b. Near each branch, excluding short takeoffs for fixtures and terminal units.  Mark each 

pipe at branch, if flow pattern is not obvious. 
c. Near locations if pipes pass through walls, floors, ceilings, or enter nonaccessible 

enclosures. 
d. At access doors, manholes, and similar access points that permit view of concealed 

piping. 
e. Near major equipment items and other points of origination and termination. 
f. Spaced at maximum of 50-foot intervals along each run.  Reduce intervals to 25 feet 

in congested areas of piping and equipment. 
g. On piping above removable acoustical ceilings, except omit intermediately spaced 

markers. 
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B. Equipment:  Install engraved plastic-laminate sign or equipment marker on or near each major item 
of mechanical equipment. 

 
1.  Lettering Size:  Minimum 1/4-inch- high lettering for name of unit if viewing distance is less 

than 24 inches, 1/2-inch- high lettering for distances up to 72 inches, and proportionately 
larger lettering for greater distances.  Provide secondary lettering two-thirds to three-fourths 
of size of principal lettering. 

2.  Text of Signs:  Provide name of identified unit.  Include text to distinguish between multiple 
units, inform user of operational requirements, indicate safety and emergency precautions, 
and warn of hazards and improper operations. 

 
C. Duct Systems:  Identify air supply, return, exhaust, intake, and relief ducts with duct markers; or 

provide stenciled signs and arrows, showing duct system service and direction of flow. 
 

1.  Location:  In each space, if ducts are exposed or concealed by removable ceiling system, 
locate signs near points where ducts enter into space and at maximum intervals of 50 feet. 

 
D. Adjusting:  Relocate identifying devices as necessary for unobstructed view in finished construction. 

 
 
3.4  PAINTING AND FINISHING 
 

A. Apply paint to exposed piping according to the following, unless otherwise indicated: 
 

1.  Interior, Ferrous Piping:  Use semigloss, acrylic-enamel finish.  Include finish coat over 
enamel undercoat and primer. 

2.  Interior, Galvanized-Steel Piping:  Use semigloss, acrylic-enamel finish.  Include two finish 
coats over galvanized metal primer. 

3.  Interior, Ferrous Supports:  Use semigloss, acrylic-enamel finish.  Include finish coat over 
enamel undercoat and primer. 

4.  Exterior, Ferrous Piping:  Use semigloss, acrylic-enamel finish.  Include two finish coats over 
rust-inhibitive metal primer. 

5.  Exterior, Galvanized-Steel Piping:  Use semigloss, acrylic-enamel finish.  Include two finish 
coats over galvanized metal primer. 

6.  Exterior, Ferrous Supports:  Use semigloss, acrylic-enamel finish.  Include two finish coats 
over rust-inhibitive metal primer. 

 
B. Do not paint piping specialties with factory-applied finish. 

 
C. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials and 

procedures to match original factory finish. 
 
 
3.5  CONCRETE BASES 
 

A. Construct concrete bases of dimensions indicated, but not less than 6 inches larger in both 
directions than supported unit.  Follow supported equipment manufacturer's setting templates for 
anchor bolt and tie locations.  Use 3000-psig, 28-day compressive-strength concrete and 
reinforcement. 

 
 
3.6  ERECTION OF METAL SUPPORTS AND ANCHORAGE 
 

A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to 
support and anchor mechanical materials and equipment. 
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B. Field Welding:  Comply with AWS D1.1, "Structural Welding Code--Steel." 
 
 
3.7  ERECTION OF WOOD SUPPORTS AND ANCHORAGE 
 

A. Cut, fit, and place wood grounds, nailers, blocking, and anchorage to support and anchor 
mechanical materials and equipment. 

 
B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view or will 

receive finish materials.  Tighten connections between members.  Install fasteners without splitting 
wood members. 

 
C. Attach to substrates as required to support applied loads. 

 
 
3.8  DEMOLITION 
 

A. Disconnect, demolish, and remove Work specified in Division 15 Sections. 
 

B. If pipe, ductwork, insulation, or equipment to remain is damaged or disturbed, remove damaged 
portions and install new products of equal capacity and quality. 

 
C. Accessible Work:  Remove indicated exposed pipe and ductwork in its entirety. 

 
D. Work Abandoned in Place:  Cut and remove underground pipe a minimum of 2 inches (50 mm) 

beyond face of adjacent construction.  Cap and patch surface to match existing finish. 
 

E. Removal:  Remove indicated equipment from Project site. 
 

F. Temporary Disconnection:  Remove, store, clean, reinstall, reconnect, and make operational 
equipment indicated for relocation. 

 
 
3.9  CUTTING AND PATCHING - ROOF/CURB PENETRATIONS 
 

A. The HVAC contractor shall not cut or penetrate the roof.  Roofing contractor to make all roof 
penetrations and provide/install all curbs.  Coordinate curb and roof penetrations needed with 
roofing contractor.  Refer to roof curb specifications. 

 
 
3.10 CUTTING AND PATCHING – GENERAL 
 

A. Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces necessary for 
mechanical installations.  Perform cutting by skilled mechanics of trades involved. 

 
B. Repair cut surfaces to match adjacent surfaces. 

 
 
3.11 GROUTING 
 

A. Install nonmetallic, nonshrink, grout for mechanical equipment base bearing surfaces, pump and 
other equipment base plates, and anchors.  Mix grout according to manufacturer's written 
instructions. 

 
B. Clean surfaces that will come into contact with grout. 
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C. Provide forms as required for placement of grout. 
 

D. Avoid air entrapment during placing of grout. 
 

E. Place grout, completely filling equipment bases. 
 

F. Place grout on concrete bases to provide smooth bearing surface for equipment. 
 

G. Place grout around anchors. 
 

H. Cure placed grout according to manufacturer's written instructions. 
 
 
3.12 ENERGY CONSERVATION CODE REQUIREMENTS 
 
 A.   All requirements set forth within the International Energy Conservation Code are incorporated 

herein.  A summary of these requirements pertaining to this project and section are given below.  
However;  this summary does not exclude any requirements of the International code and is 
not to be considered as complete. Each contractor or sub-contractor should familiarize 
themselves with the code requirement to the extent of its application to the work submitted for bid. 

 
 B.   Service Water Heating Controls (1). Water temperature controls capable of adjustment from the 
  lowest to the highest temperature settings acceptable for the intended use shall be provided. 
 
 C.  Control Locks.  All HVAC systems shall be provided with at least one automatic thermostat for the 
  regulation of temperature. 
 
 D. Each space heating system shall include timeclock controls for setback of the heating 

temperature setpoint to 58 degree during unoccupied hours. 
 
 E. Simultaneous Heating and Cooling.   Simultaneous heating and cooling of a zone by reheating, 
  recooling, or concurrent operation of heating and cooling systems using new energy shall not be 
  permitted. 
 
 F. Efficiency of HVAC Equipment.  In this section minimum conditioning equipment operating 
  efficiencies acceptable under the provisions of the code are described. 
 
PART 4 - HVAC EQUIPMENT 
 
 
4.1  EXHAUST FANS 
 

A. Description:  Fan shall be ceiling mounted, direct driven, centrifugal exhaust fan. 
 

 B. Certifications:  Fan shall be manufactured at an ISO 9001 certified facility.  Fan shall be 
listed by Underwriters Laboratories (UL 705) and UL listed for Canada (cUL 705).  Fan 
shall bear the AMCA certified ratings seal for sound and air performance. 

 
 C. Construction:  The fan wheel housing and integral outlet duct shall be injection molded 

from a specially engineered resin exceeding UL requirements for smoke and heat 
generation.  

  
1. The outlet duct shall have provision for an aluminum backdraft damper with 

continuous aluminum hinge rod.   
   2. The inlet box shall be minimum 22 gauge galvanized steel.   

3. Motor shall be isolation mounted to a one piece galvanized stamped steel integral 
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motor mount/inlet.   
   4. A field wiring compartment with receptacle shall be standard.   

5. To accommodate different ceiling thickness, an adjustable prepunched mounting 
bracket shall be provided.   

6. A white, high impact styrene injection molded grill shall be provided as standard.  
Unit shall be designed with provision for field conversion from ceiling to in-line.   

 7. Unit shall be shipped in ISTA certified transit tested packaging. 
 

 D. Wheel:  Wheel shall be centrifugal forward curved type, injection molded of polypropylene 
resin.  Wheel shall be balanced in accordance with AMCA Standard 204-96, Balance 
Quality and Vibration Levels for Fans. 

 
 E. Motor:  Motor shall be open drip proof type with permanently lubricated sealed bearings 

and include impedance or thermal overload protection and disconnect plug. Motor shall be 
furnished at the specified voltage and phase. 

 
 
4.2 4.2  REFRIGERANT PIPING AND ACCESSORIES 

 
 A. General: Sized and installed in accordance with compressor manufacturer’s 

recommendations.  Material shall be soft copper.  Joints, fitting, etc. shall be in accordance 
with manufacturer’s recommendations. 

 
 
4.3 4.3  HVAC EQUIPMENT 
 

 A. HVAC equipment shall be in accordance with the manufacturer’s standard equipment as 
listed and scheduled on the plans. 

 
 
4.4 4.4  AUTOMATION CONTROLS 
 

 A. Controls shall be standard programmable thermostats as noted on the plan schedules.  
Sequence of operation shall be manufacturer’s standard unless otherwise specified. 

 

4.5  WARRANTIES 
 
 A. Warranties shall begin at date of substantial completion. All compressors shall include 

minimum of five year warranty. One year warranty for labor, parts, units, etc. is required for 
all equipment. 

 
 

END OF SECTION 15050 
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VALVES - SECTION 15100 
 
 
PART 1 - GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 

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

 
 
1.2  SUMMARY 
 

A. This Section includes general duty valves common to several mechanical piping systems. 
 
 
1.3  SUBMITTALS 
 

A. General:  Submit each item in this Article according to the Conditions of the Contract and Division 1 
Specification Sections. 

 
B. Product Data for each valve type.  Include body material, valve design, pressure and temperature 

classification, end connection details, seating materials, trim material and arrangement, dimensions 
and required clearances, and installation instructions.  Include list indicating valve and its 
application. 

 
C. Maintenance data for valves to include in the operation and maintenance manual.  Include detailed 

manufacturer's instructions on adjusting, servicing, disassembling, and repairing. 
 
 
1.4  QUALITY ASSURANCE 
 

A. ASME Compliance:  Comply with ASME B31.9 for building services piping and ASME B31.1 for 
power piping. 

 
B. MSS Compliance:  Comply with the various MSS Standard Practice documents referenced. 

 
 
1.5  DELIVERY, STORAGE, AND HANDLING 
 

A. Prepare valves for shipping as follows: 
 

1. Protect internal parts against rust and corrosion. 
2. Protect threads, flange faces, grooves, and weld ends. 
3. Set globe and gate valves closed to prevent rattling. 
4. Set ball and plug valves open to minimize exposure of functional surfaces. 
5. Set butterfly valves closed or slightly open. 
6. Block check valves in either closed or open position. 

 
B. Use the following precautions during storage: 

 
1. Maintain valve end protection. 
2. Store indoors and maintain valve temperature higher than ambient dew-point temperature.  If 

outdoor storage is necessary, store valves off the ground in watertight enclosures. 
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C. Use a sling to handle large valves.  Rig to avoid damage to exposed parts.  Do not use handwheels 
and stems as lifting or rigging points. 

 
 
PART 2 - PRODUCTS 
 
2.1  MANUFACTURERS 
 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
 

1. Gate Valves: 
 

a. Crane Company; Valves and Fitting Division. 
b. Hammond Valve Corporation. 
c. Kitz Corp. of America. 
d. Lunkenheimer/Cincinnati Valve Co. 
e. Milwaukee Valve Company, Inc. 
f. NIBCO Inc. 
g. Powell:  Wm. Powell Company (The). 
h. Red-White Valve Corp. 
i. Stockham Valves & Fittings, Inc. 

 
2. Ball Valves: 

 
a. Conbraco Industries, Inc.; Apollo Division. 
b. Hammond Valve Corporation. 
c. Milwaukee Valve Company, Inc. 
d. NIBCO Inc. 
e. Stockham Valves & Fittings, Inc. 
f. Tyler Pipe. 
g. Victaulic Company of America. 

 
3. Plug Valves: 

 
a. Grinnell Corp. 
b. Huber:  J.M. Huber Corp.; Flow Control Division (Resun Valves). 
c. NIBCO Inc. 
d. Stockham Valves & Fittings, Inc. 
e. Victaulic Company of America. 

 
4. Globe Valves: 

 
a. Crane Company; Valves and Fitting Division. 
b. Hammond Valve Corporation. 
c. Kitz Corp. of America. 
d. Lunkenheimer/Cincinnati Valve Co. 
e. Milwaukee Valve Company, Inc. 
f. NIBCO Inc. 
g. Powell:  Wm. Powell Company (The). 
h. Red-White Valve Corp. 
i. Stockham Valves & Fittings, Inc. 

 
5. Butterfly Valves: 

a. Center Line, Mark Controls Corporation. 
b. Crane Company; Valves and Fitting Division. 
c. General Signal; DeZurik Unit. 
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d. Grinnell Corp. 
e. Hammond Valve Corporation. 
f. Keystone Valve USA, Inc. 
g. Milwaukee Valve Company, Inc. 
h. NIBCO Inc. 
i. Red-White Valve Corp. 
j. Stockham Valves & Fittings, Inc. 
k. Tyler Pipe. 
l. Ultraflo Corporation. 
m. Victaulic Company of America. 

 
6. Swing Check Valves: 

 
a. Cla-Val Co. 
b. Crane Company; Valves and Fitting Division. 
c. Hammond Valve Corporation. 
d. Kitz Corp. of America. 
e. Lunkenheimer/Cincinnati Valve Co. 
f. Milwaukee Valve Company, Inc. 
g. NIBCO Inc. 
h. Powell:  Wm. Powell Company (The). 
i. Red-White Valve Corp. 
j. Stockham Valves & Fittings, Inc. 
k. Victaulic Company of America. 

 
7. Wafer Check Valves: 

 
a. Cla-Val Co. 
b. Conbraco Industries, Inc.; Apollo Division. 
c. Hammond Valve Corporation. 
d. Keystone Valve USA, Inc. 
e. Kitz Corp. of America. 
f. Metraflex Company. 
g. Milwaukee Valve Company, Inc. 
h. NIBCO Inc. 
i. Red-White Valve Corp. 
j. Stockham Valves & Fittings, Inc. 
k. Tyler Pipe. 
l. Val-Matic Valve & Mfg. Corp. 
m. Victaulic Company of America. 

 
8. Lift Check Valves: 

 
a. Crane Company; Valves and Fitting Division. 
b. Kitz Corp. of America. 
c. Milwaukee Valve Company, Inc. 
d. NIBCO Inc. 
e. Powell:  Wm. Powell Company (The). 
f. Red-White Valve Corp. 
g. Stockham Valves & Fittings, Inc. 

 
 
2.2  BASIC, COMMON FEATURES 
 

A. Design:  Rising stem or rising outside screw and yoke stems, except as specified below. 
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1. Nonrising stem valves may be used only where headroom prevents full extension of rising 
stems. 

 
B. Pressure and Temperature Ratings:  As indicated in the "Application Schedule" of Part 3 of this 

Section and as required to suit system pressures and temperatures. 
 

C. Sizes:  Same size as upstream pipe, unless otherwise indicated. 
 

D. Operators:  Use specified operators and handwheels, except provide the following special operator 
features: 

 
1. Handwheels:  For valves other than quarter turn. 
2. Lever Handles:  For quarter-turn valves 6 inches and smaller, except for plug valves, which 

shall have square heads.  Furnish Owner with 1 wrench for every 10 plug valves. 
3. Chain-Wheel Operators:  For valves 4 inches and larger, installed 96 inches or higher above 

finished floor elevation. 
4. Gear-Drive Operators:  For quarter-turn valves 8 inches and larger. 

 
E. Extended Stems:  Where insulation is indicated or specified, provide extended stems arranged to 

receive insulation. 
 

F. Bypass and Drain Connections:  Comply with MSS SP-45 bypass and drain connections. 
 

G. Threads:  ASME B1.20.1. 
 

H. Flanges:  ASME B16.1 for cast iron, ASME B16.5 for steel, and ASME B16.24 for bronze valves. 
 

I. Solder Joint:  ASME B16.18. 
 

1. Caution:  Where soldered end connections are used, use solder having a melting point below 
840 deg F for gate, globe, and check valves; below 421 deg F for ball valves. 

 
 
2.3  GATE VALVES 
 

A. Gate Valves, 2-1/2 Inches and Smaller:  MSS SP-80; Class 125, 200-psi cold working pressure 
(CWP), or Class 150, 300-psi CWP; ASTM B 62 cast-bronze body and bonnet, solid-bronze wedge, 
copper-silicon alloy rising stem, teflon-impregnated packing with bronze packing nut, threaded or 
soldered end connections; and with aluminum or malleable-iron handwheel. 

 
B. Gate Valves, 3 Inches and Larger:  MSS SP-70, Class 125, 200-psi CWP, ASTM A 126 cast-iron 

body and bonnet, solid cast-iron wedge, brass-alloy stem, outside screw and yoke, teflon-
impregnated packing with 2-piece packing gland assembly, flanged end connections; and with cast-
iron handwheel. 

 
 
2.4  BALL VALVES 
 

A. Ball Valves, 4 Inches and Smaller:  MSS SP-110, Class 150, 600-psi CWP, ASTM B 584 bronze 
body and bonnet, 2-piece construction; chrome-plated brass ball, standard port for 1/2-inch valves 
and smaller and conventional port for 3/4-inch valves and larger; blowout proof; bronze or brass 
stem; teflon seats and seals; threaded or soldered end connections: 

 
1. Operator:  Steel handwheel. 
2. Operator:  Vinyl-covered steel lever handle. 
3. Operator:  Vinyl-covered steel tee handle. 
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4. Operator:  Lever operators with lock. 
  5. Stem Extension:  For valves installed in insulated piping. 

6. Memory Stop:  For operator handles. 
 
 
2.5  PLUG VALVES 
 

A. Plug Valves:  MSS SP-78, 175-psi CWP, ASTM A 126 cast-iron body and bonnet, cast-iron plug, 
Buna N, Viton, or teflon packing, flanged or grooved end connections: 

 
1. Operator:  Lever. 
2. Operator:  Worm and gear with handwheel, sizes 6 inches and larger. 
3. Operator:  Worm and gear with chain wheel, sizes 6 inches and larger, 96 inches or higher 

above floor. 
 
 
2.6  GLOBE VALVES 
 

A. Globe Valves, 2-1/2 Inches and Smaller:  MSS SP-80; Class 125, 200-psi CWP, or Class 150, 300-
psi CWP; ASTM B 62 cast-bronze body and screwed bonnet, rubber, bronze, or teflon disc, silicon 
bronze-alloy stem, teflon-impregnated packing with bronze nut, threaded or soldered end 
connections; and with aluminum or malleable-iron handwheel. 

 
B. Globe Valves, 3 Inches and Larger:  MSS SP-85, Class 125, 200-psi CWP, ASTM A 126 cast-iron 

body and bolted bonnet with bronze fittings, renewable bronze seat and disc, brass-alloy stem, 
outside screw and yoke, teflon-impregnated packing with cast-iron follower, flanged end 
connections; and with cast-iron handwheel. 

 
 
2.7  BUTTERFLY VALVES 
 

A. Butterfly Valves:  MSS SP-67, 200-psi CWP, 150-psi maximum pressure differential, ASTM A 126 
cast-iron body and bonnet, extended neck, stainless-steel stem, field-replaceable EPDM or Buna N 
sleeve and stem seals, wafer, lug, or grooved style: 

 
1. Disc Type:  Nickel-plated ductile iron. 
2. Operator for Sizes 2 Inches to 6 Inches:  Lever handle with latch lock. 

 
 
2.8  CHECK VALVES 
 

A. Swing Check Valves, 2-1/2 Inches and Smaller:  MSS SP-80; Class 125, 200-psi CWP, or 
Class 150, 300-psi CWP; horizontal swing, Y-pattern, ASTM B 62 cast-bronze body and cap, 
rotating bronze disc with rubber seat or composition seat, threaded or soldered end connections: 

 
B. Swing Check Valves, 3 Inches and Larger:  MSS SP-71, Class 125, 200-psi CWP, ASTM A 126 

cast-iron body and bolted cap, horizontal-swing bronze disc, flanged or grooved end connections. 
 

C. Wafer Check Valves:  Class 125, 200-psi CWP, ASTM A 126 cast-iron body, bronze disc/plates, 
stainless-steel pins and springs, Buna N seals, installed between flanges. 

 
D. Lift Check Valves:  Class 125, ASTM B 62 bronze body and cap (main components), horizontal or 

vertical pattern, lift-type, bronze disc or Buna N rubber disc with stainless-steel holder threaded or 
soldered end connections. 
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PART 3 - EXECUTION 
 
3.1  EXAMINATION 
 

A. Examine piping system for compliance with requirements for installation tolerances and other 
conditions affecting performance of valves.  Do not proceed with installation until unsatisfactory 
conditions have been corrected. 

 
B. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove special 

packing materials, such as blocks, used to prevent disc movement during shipping and handling. 
 

C. Operate valves from fully open to fully closed positions.  Examine guides and seats made 
accessible by such operation. 

 
D. Examine threads on valve and mating pipe for form and cleanliness. 

 
E. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper 

size, length, and material.  Check gasket material for proper size, material composition suitable for 
service, and freedom from defects and damage. 

 
F. Do not attempt to repair defective valves; replace with new valves. 

 
 
3.2  INSTALLATION 
 

A. Install valves as indicated, according to manufacturer's written instructions. 
 

B. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate the 
general arrangement of piping, fittings, and specialties. 

 
C. Install valves with unions or flanges at each piece of equipment arranged to allow servicing, 

maintenance, and equipment removal without system shutdown. 
 

D. Locate valves for easy access and provide separate support where necessary. 
 

E. Install valves in horizontal piping with stem at or above the center of the pipe. 
 

F. Install valves in a position to allow full stem movement. 
 

G. For chain-wheel operators, extend chains to 60 inches above finished floor elevation. 
 

H. Installation of Check Valves:  Install for proper direction of flow as follows: 
 

1. Swing Check Valves:  Horizontal position with hinge pin level. 
2. Wafer Check Valves:  Horizontal or vertical position, between flanges. 
3. Lift Check Valve:  With stem upright and plumb. 

 
 
3.3  SOLDERED CONNECTIONS 
 

A. Cut tube square and to exact lengths. 
 

B. Clean end of tube to depth of valve socket with steel wool, sand cloth, or a steel wire brush to a 
bright finish.  Clean valve socket. 

 
C. Apply proper soldering flux in an even coat to inside of valve socket and outside of tube. 
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D. Open gate and globe valves to fully open position. 

 
E. Remove the cap and disc holder of swing check valves having composition discs. 

 
F. Insert tube into valve socket, making sure the end rests against the shoulder inside valve.  Rotate 

tube or valve slightly to ensure even distribution of the flux. 
 

G. Apply heat evenly to outside of valve around joint until solder melts on contact.  Feed solder until it 
completely fills the joint around tube.  Avoid hot spots or overheating valve.  Once the solder starts 
cooling, remove excess amounts around the joint with a cloth or brush. 

 
 
3.4  THREADED CONNECTIONS 
 

A. Note the internal length of threads in valve ends and proximity of valve internal seat or wall to 
determine how far pipe should be threaded into valve. 

 
B. Align threads at point of assembly. 

 
C. Apply appropriate tape or thread compound to the external pipe threads, except where dry seal 

threading is specified. 
 

D. Assemble joint, wrench tight.  Wrench on valve shall be on the valve end into which the pipe is 
being threaded. 

 
 
3.5  FLANGED CONNECTIONS 
 

A. Align flange surfaces parallel. 
 

B. Assemble joints by sequencing bolt tightening to make initial contact of flanges and gaskets as flat 
and parallel as possible.  Use suitable lubricants on bolt threads.  Tighten bolts gradually and 
uniformly with a torque wrench. 

 
C. For dead-end service, butterfly valves require flanges both upstream and downstream for proper 

shutoff and retention. 
 
 
3.6  VALVE END SELECTION 
 

A. Select valves with the following ends or types of pipe/tube connections: 
 

1. Copper Tube Size, 2-1/2 Inches and Smaller:  Solder ends, except provide threaded ends for 
heating hot water. 

  2. Steel Pipe Sizes, 2-1/2 Inches and Smaller:  Threaded or grooved end. 
3. Steel Pipe Sizes, 3 Inches and Larger:  Grooved end or flanged. 

 
 
3.7  APPLICATION SCHEDULE 
 

A. General Application:  Use gate, ball, and butterfly valves for shutoff duty; globe, ball, and butterfly 
for throttling duty.  Refer to piping system Specification Sections for specific valve applications and 
arrangements. 

 
B. Domestic Water Systems:  Use the following valve types: 
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1. Gate Valves:  Class 125, bronze or cast-iron body to suit piping system. 
2. Ball Valves:  Class 150, 600-psi CWP, with stem extension. 
3. Plug Valves:  Neoprene-faced plug, Buna N packing. 
4. Globe Valves:  Class 125, bronze or cast-iron body to suit piping system, and bronze or 

teflon disc. 
5. Butterfly Valves:  Nickel-plated ductile iron, aluminum bronze, or elastomer-coated ductile 

iron disc; EPDM or Buna N sleeve and stem seals. 
6. Bronze Swing Check:  Class 125, with rubber seat. 
7. Check Valves:  Class 125, swing or wafer type as indicated. 

 
C. Chilled-Water Systems:  Use the following valve types: 

 
1. Gate Valves:  Class 150, bronze body; or Class 125, cast-iron body. 
2. Ball Valves:  Class 150, 600-psi CWP, with stem extension and memory stop. 
3. Plug Valves:  Buna N packing. 
4. Globe Valves:  Class 125, bronze body with bronze or teflon disc; or Class 125, cast-iron 

body. 
5. Butterfly Valves:  Nickel-plated ductile iron, aluminum bronze, or elastomer-coated ductile 

iron disc; EPDM sleeve and stem seals. 
6. Check Valves:  Class 125, bronze body swing check with rubber seat; Class 125, cast-iron 

body swing check; Class 125, cast-iron body wafer check; or Class 125, cast-iron body lift 
check. 

 
 
3.8  ADJUSTING 
 

A. Adjust or replace packing after piping systems have been tested and put into service, but before 
final adjusting and balancing.  Replace valves if leak persists. 

 
 

END OF SECTION 15100 
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METERS AND GAGES - SECTION 15135 
 
 
PART 1 - GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 

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

 
 
1.2  SUMMARY 
 

A. This Section includes meters and gages used in mechanical systems. 
 

B. Related Sections:  Division 15 piping Sections contain requirements that relate to this Section. 
 

1. Meters and gages furnished as part of factory-fabricated equipment are specified as part of 
the equipment assembly in other Division 15 Sections. 

 
 
1.3  SUBMITTALS 
 

A. General:  Submit the following according to the Conditions of the Contract and Division 1 
Specification Sections. 

 
B. Product data for each type of meter, gage, and fitting specified.  Include scale range, ratings, and 

calibrated performance curves, certified where indicated.  
 

C. Product certificates signed by manufacturers of meters and gages certifying accuracies under 
specified operating conditions and compliance with specified requirements. 

 
D. Maintenance data to include in the "Operating and Maintenance Manuals". 

 
1. Test plugs. 
2. Flow measuring systems. 
3. Flow meters. 

 
 
1.4  QUALITY ASSURANCE 
 

A. Comply with applicable portions of American Society of Mechanical Engineers (ASME) and 
Instrument Society of America (ISA) standards pertaining to construction and installation of meters 
and gages. 

 
B. Design Criteria:  The Drawings indicate types, sizes, capacities, ranges, profiles, connections, and 

dimensional requirements of meters and gages and are based on the specific manufacturer types 
and models indicated.  Meters and gages having equal performance characteristics by other 
manufacturers may be considered, provided that deviations do not change the design concept or 
intended performance as judged by the Architect.  The burden of proof for equality of meters and 
gages is on the proposer. 

 
 
PART 2 - PRODUCTS 
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2.1  MANUFACTURERS 
 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
 

1. Liquid-in-Glass Thermometers: 
 

a. Marsh Instrument Co. 
b. Marshalltown Instruments, Inc. 
c. H.O. Trerice Co. 
d. Weiss Instruments, Inc. 
e. Weksler Instruments Corp. 

 
2. Direct-Mounting Filled-System Dial Thermometers: 

 
a. Ashcroft Instrument Div. of Dresser Industries. 
b. Marsh Instrument Co. 
c. H.O. Trerice Co. 
d. Weiss Instruments, Inc. 
e. Weksler Instruments Corp. 

 
3. Bimetal Dial Thermometers: 

 
a. Ashcroft by Dresser Industries, Instrument Div. 
b. Marsh Instrument Co. 
c. Marshalltown Instruments, Inc. 
d. Reotemp Instrument Corp. 
e. Tel-Tru Manufacturing Co., Inc. 
f. H.O. Trerice Co. 
g. Weiss Instruments, Inc. 
h. Weksler Instruments Corp. 

 
4. Insertion Dial Thermometers: 

 
a. Ashcroft by Dresser Industries, Instrument Div. 
b. Reotemp Instrument Corp. 
c. Tel-Tru Manufacturing Co., Inc. 
d. H.O. Trerice Co. 
e. Weiss Instruments, Inc. 
f. Weksler Instruments Corp. 

 
5. Pressure Gages: 

 
a. AMETEK, U.S. Gauge Div. 
b. Ashcroft by Dresser Industries, Instrument Div. 
c. Marsh Instrument Co. 
d. Marshalltown Instruments, Inc. 
e. H.O. Trerice Co. 
f. Weiss Instruments, Inc. 
g. Weksler Instruments Corp. 
h. WIKA Instruments Corp. 

 
6. Test Plugs: 

 
a. Flow Design, Inc. 
b. MG Piping Products Co. 
c. Peterson Equipment Co., Inc. 
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d. Sisco Co., Spedco, Inc. 
e. H.O. Trerice Co. 
f. Watts Regulator Co. 

 
7. Wafer-Orifice-Type Flow Elements: 

 
a. ABB Kent-Taylor. 
b. Armstrong Pumps, Inc. 
c. Badger Meter, Inc. 
d. Bell & Gossett by ITT Corp., Fluid Handling Div. 
e. Meriam Instrument Div., Scott & Fetzer Co. 

 
 

2.2  THERMOMETERS, GENERAL 
 

A. Scale Range:  Temperature ranges for services listed as follows: 
 

1. Domestic Hot Water: 30 to 240 deg F, with 2-degree scale divisions. 
2. Domestic Cold Water: 0 to 100 deg F, with 2-degree scale divisions. 
3. Chilled Water: 0 to 100 deg F, with 2-degree scale divisions. 
 

B. Accuracy:  Plus or minus 1 percent of range span or plus or minus one scale division to maximum 
of 1.5 percent of range span. 

 
 
2.3  LIQUID-IN-GLASS THERMOMETERS 
 

A. Description:  ASTM E 1, liquid-in-glass thermometer. 
 

B. Case:  Die-cast and aluminum-finished in baked-epoxy enamel, glass front, spring secured, 9 
inches long. 

 
C. Adjustable Joint:  Finished to match case, 180-degree adjustment in vertical plane, 360-degree 

adjustment in horizontal plane, with locking device. 
 

D. Tube:  Red-reading mercury-filled with magnifying lens. 
 

E. Scale:  Satin-faced nonreflective aluminum with permanently etched markings. 
 

F. Stem:  Copper-plated, steel, aluminum, or brass for a separable socket of length to suit installation. 
 
 
2.4  DIRECT-MOUNTING FILLED-SYSTEM DIAL THERMOMETERS 
 

A. Description:  Vapor-actuated universal-angle dial thermometer. 
 

B. Case:  Drawn steel or cast aluminum, with 4-1/2-inch -diameter glass lens. 
 

C. Adjustable Joint:  Finish to match case, 180-degree adjustment in vertical plane, 360-degree 
adjustment in horizontal plane, with locking device. 

D. Thermal Bulb:  Copper with phosphor-bronze Bourdon pressure tube. 
 

E. Movement:  Brass, precision geared. 
 
F. Scale:  Progressive satin-faced nonreflective aluminum with permanently etched markings. 
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G. Stem:  Copper-plated steel, aluminum, or brass for a separable socket of length to suit installation. 
 
 
2.5  BIMETAL DIAL THERMOMETERS 
 

A. Description:  Direct-mounted universal-angle bimetal dial thermometer. 
 

B. Case:  Stainless steel with 5-inch -diameter glass lens. 
 

C. Adjustable Joint:  Finish to match case, 180-degree adjustment in vertical plane, 360-degree 
adjustment in horizontal plane, with locking device. 

 
D. Element:  Bimetal coil. 

 
E. Scale:  Satin-faced nonreflective-aluminum with permanently etched markings. 

 
F. Stem:  Stainless steel for separable socket, of length to suit installation. 

 
 
2.6  INSERTION DIAL THERMOMETERS 
 

A. Description:  Bimetal dial thermometer. 
 

B. Dial: 1-inch diameter. 
 

C. Case:  Stainless steel. 
 

D. Stem:  Dustproof and leakproof 1/8-inch -diameter tapered-end stem with nominal length of 5 
inches. 

 
 
2.7  THERMOMETER WELLS 
 

A. Description:  Brass or stainless-steel thermometer well. 
 

B. Pressure Rating:  Not less than piping system design pressure. 
 

C. Stem Length:  To extend 2 inches into fluid. 
 

D. Stem Length:  To extend to center of pipe. 
 

E. Extension for Insulated Piping: 2 inches nominal, but not less than thickness of insulation. 
 

F. Threaded Cap Nut:  With chain permanently fastened to well and cap. 
 
 
2.8  PRESSURE GAGES 
 

A. Description:  ASME B40.1, Grade A phosphor-bronze Bourdon-tube pressure gage, with bottom 
connection. 

 
B. Case:  Drawn steel, brass, or aluminum with 4-1/2-inch -diameter glass lens. 

 
C. Connector:  Brass, 1/4-inch. 
 
D. Scale:  White-coated aluminum, with permanently etched markings. 
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E. Accuracy:  Plus or minus 1 percent of range span. 

 
F. Range:  Conform to the following: 

 
1. Vacuum:  30 inches Hg of vacuum to 15 psig of pressure. 
2. Fluids Under Pressure:  2 times operating pressure. 

 
 
2.9  PRESSURE-GAGE ACCESSORIES 
 

A. Syphons: 1/4-inch straight coil of brass tubing with threads on each end. 
 

B. Snubbers: 1/4-inch brass bushing with corrosion-resistant porous-metal disc of material suitable for 
system fluid and working pressure. 

 
 
2.10 TEST PLUGS 
 

A. Description:  Nickel-plated brass-body test plug in 1/2-inch fitting. 
 

B. Body:  Length as required to extend beyond insulation. 
 

C. Pressure Rating: 500 psig minimum. 
 

D. Core Inserts:  2 self-sealing valve types, suitable for inserting a 1/8-inch outside-diameter probe 
from a dial thermometer or pressure gage. 

 
E. Core Material:  According to the following for fluid and temperature range: 

 
1. Air, Water, Oil, and Gas: 20 to 200 deg F, neoprene rubber. 
2. Air and Water:  Minus 30 deg to 275 deg F, ethylene-propylene-diene-terpolymer (EPDM) 

rubber. 
 

F. Test-Plug Cap:  Gasketed and threaded cap, with retention chain. 
 

G. Test Kit:  Provide test kit consisting of 1 pressure gage and gage adapter with probe, 2 bimetal dial 
thermometers and a carrying case. 

 
H. Pressure Gage and Thermometer Ranges:  Approximately 2 times systems operating conditions. 

 
 
PART 3 - EXECUTION 
 
3.1  METER AND GAGE APPLICATIONS 
 

A. General:  Where indicated, install meters and gages of types, sizes, capacities, and with features 
indicated. 

 
 
3.2  METER AND GAGE INSTALLATION, GENERAL 
 

A. Install meters, gages, and accessories according to manufacturers' written instructions for 
applications where used. 
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3.3  THERMOMETER INSTALLATION 
 

A. Install thermometers and adjust vertical and tilted positions. 
 

B. Install in the following locations and elsewhere as indicated: 
 

1. At inlet and outlet of each hydronic zone. 
2. At inlet and outlet of each hydronic boiler and chiller. 
3. At inlet and outlet of each hydronic coil in air-handling units and built-up central systems. 
4. At inlet and outlet of each hydronic heat exchanger. 
5. At inlet and outlet of each hydronic heat recovery unit. 
6. At inlet and outlet of each thermal storage tank. 

 
C. Remote-Reading Dial Thermometers:  Install in control panels with tubing connecting panel and 

thermometer bulb supported to prevent kinks.  Use minimum tubing length. 
 

D. Thermometer Wells:  Install in vertical position in piping tees where thermometers are indicated. 
 

1. Install wells with stem extending to center of pipe. 
2. Fill wells with oil or graphite and secure caps. 

 
 
3.4  PRESSURE GAGE INSTALLATION 
 

A. Install pressure gages in piping tee with pressure gage valve located on pipe at most readable 
position. 

 
B. Install in the following locations and elsewhere as indicated: 

 
1. At suction and discharge of each pump. 
2. At discharge of each pressure-reducing valve. 
3. At building water service entrance. 
4. At chilled water and condenser water inlets and outlets of chillers. 

 
C. Pressure Gage Needle Valves:  Install in piping tee with snubber.  Install syphon instead of snubber 

for steam pressure gages. 
 
 
3.5  TEST PLUG INSTALLATION 
 

A. Install test plugs in piping tees where indicated, located on pipe at most readable position.  Secure 
cap. 

 
 
3.6  CONNECTIONS 
 

A. Piping installation requirements are specified in other Division 15 Sections.  The Drawings indicate 
the general arrangement of piping, fittings, and specialties. 

 
B. Install meters and gages adjacent to machines and equipment to allow servicing and maintenance. 

 
 
3.7  ADJUSTING AND CLEANING 
 

A. Calibrate meters according to manufacturer's written instructions, after installation. 
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B. Adjusting:  Adjust faces of meters and gages to proper angle for best visibility. 
 

C. Cleaning:  Clean windows of meters and gages and factory-finished surfaces.  Replace cracked 
and broken windows and repair scratched and marred surfaces with manufacturer's touchup paint. 

 
 
END OF SECTION 15135 
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HANGERS AND SUPPORTS - SECTION 15145 
 
 
PART 1 – GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 

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

 
 
1.2  SUMMARY 
 

A. This Section includes hangers and supports for mechanical systems piping and equipment. 
 
 
1.3  DEFINITIONS 
 

A. Terminology used in this Section is defined in MSS SP-90. 
 
 
1.4  SUBMITTALS 
 

A. General:  Submit the following according to the Conditions of the Contract and Division 1 
Specification Sections. 

 
B. Product data for each type of hanger and support. 

 
C. Submit pipe hanger and support schedule showing manufacturer's Figure No., size, location, and 

features for each required pipe hanger and support. 
 

D. Welder certificates signed by Contractor certifying that welders comply with requirements specified 
under the "Quality Assurance" Article. 

 
E. Shop drawings for each type of hanger and support, indicating dimensions, weights, required 

clearances, and methods of component assembly. 
 

F. Licensed Engineer's hanger and support installation report specified in the "Field Quality Control" 
Article. 

 
 
1.5  QUALITY ASSURANCE 
 

A. Qualify welding processes and welding operators according to AWS D1.1 "Structural Welding 
Code--Steel." 

 
1. Certify that each welder has satisfactorily passed AWS qualification tests for welding 

processes involved and, if pertinent, has undergone recertification. 
 

B. Qualify welding processes and welding operators according to ASME "Boiler and Pressure Vessel 
Code," Section IX, "Welding and Brazing Qualifications." 

 
C. NFPA Compliance:  Comply with NFPA 13 for hangers and supports used as components of fire 

protection systems. 
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D. Listing and Labeling:  Provide hangers and supports that are listed and labeled as defined in 
NFPA 70, Article 100. 

 
1. UL and FM Compliance:  Hangers, supports, and components include listing and labeling by 

UL and FM where used for fire protection piping systems. 
2. Listing and Labeling Agency Qualifications:  A "Nationally Recognized Testing Laboratory" 

(NRTL) as defined in OSHA Regulation 1910.7. 
 
 
PART 2 – PRODUCTS 
 
2.1  MANUFACTURED UNITS 
 

A. Hangers, Supports, and Components:  Factory-fabricated according to MSS SP-58. 
 

1. Components include galvanized coatings where installed for piping and equipment that will 
not have a field-applied finish. 

2. Pipe attachments include nonmetallic coating for electrolytic protection where attachments 
are in direct contact with copper tubing. 

 
B. Thermal-Hanger Shield Inserts:  100-psi average compressive strength, waterproofed calcium 

silicate, encased with sheet metal shield.  Insert and shield cover entire circumference of pipe and 
are of length indicated by manufacturer for pipe size and thickness of insulation. 

 
 
2.2  MISCELLANEOUS MATERIALS 
 

A. Structural Steel:  ASTM A 36, steel plates, shapes, and bars, black and galvanized. 
 

B. Bolts and Nuts:  ASME B18.10 or ASTM A 183, steel, hex-head, track bolts and nuts. 
 

C. Washers:  ASTM F 844, steel, plain, flat washers. 
 

D. Grout:  ASTM C 1107, Grade B, nonshrink, nonmetallic. 
 

1. Characteristics include post-hardening, volume-adjusting, dry, hydraulic-cement-type grout 
that is nonstaining, noncorrosive, nongaseous and is recommended for both interior and 
exterior applications. 

2. Design Mix:  5000-psi, 28-day compressive strength. 
3. Water:  Potable. 
4. Packaging:  Premixed and factory-packaged. 

 
 
PART 3 - EXECUTION 
 
3.1  HANGER AND SUPPORT APPLICATIONS 
 

A. Specific hanger requirements are specified in the Section specifying the equipment and systems. 
 

B. Comply with MSS SP-69 for pipe hanger selections and applications that are not specified in piping 
specification Sections. 

 
 
3.2  HANGER AND SUPPORT INSTALLATION 
 

A. General:  Comply with MSS SP-69 and SP-89.  Install hangers, supports, clamps, and attachments 
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as required to properly support piping from building structure. 
 

B. Arrange for grouping of parallel runs of horizontal piping supported together on field-fabricated, 
heavy-duty trapeze hangers where possible. 

 
C. Install supports with maximum spacings complying with MSS SP-69. 

 
D. Where pipes of various sizes are supported together by trapeze hangers, space hangers for 

smallest pipe size or install intermediate supports for smaller diameter pipes as specified above for 
individual pipe hangers. 

 
E. Install building attachments within concrete or to structural steel.  Space attachments within 

maximum piping span length indicated in MSS SP-69.  Install additional attachments at 
concentrated loads, including valves, flanges, guides, strainers, expansion joints, and at changes in 
direction of piping.  Install concrete inserts before concrete is placed; fasten insert to forms.  Install 
reinforcing bars through openings at top of inserts. 

 
F. Install concrete inserts in new construction prior to placing concrete. 

 
G. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and other 

accessories. 
 

H. Heavy-Duty Steel Trapezes:  Field-fabricate from ASTM A 36 steel shapes selected for loads being 
supported.  Weld steel according to AWS D-1.1. 

 
I. Support fire protection systems piping independent of other piping. 

 
J. Install hangers and supports to allow controlled movement of piping systems, permit freedom of 

movement between pipe anchors, and facilitate action of expansion joints, expansion loops, 
expansion bends, and similar units. 

 
K. Load Distribution:  Install hangers and supports so that piping live and dead loading and stresses 

from movement will not be transmitted to connected equipment. 
 

L. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and so that maximum 
pipe deflections allowed by ASME B31.9 "Building Services Piping" is not exceeded. 

 
M. Insulated Piping:  Comply with the following installation requirements. 

 
1. Clamps:  Attach clamps, including spacers (if any), to piping with clamps projecting through 

insulation; do not exceed pipe stresses allowed by ASME B31.9. 
2. Saddles:  Install protection saddles MSS Type 39 where insulation without vapor barrier is 

indicated.  Fill interior voids with segments of insulation that match adjoining pipe insulation. 
  3. Shields:  Install MSS Type 40, protective shields on cold piping with vapor barrier.  Shields 

span an arc of 180 degrees and have dimensions in inches not less than the following: 
 

LENGTH THICKNESS 
NPS (Inches)   (Inches) (Inches)  
1/4 to 3-1/2 12 0.048 
4 12 0.060 
5 and 6 18 0.060 
8 to 14 24 0.075 
16 to 24 24 0.105 

 
 

4. Pipes 8 Inches and Larger:  Include wood inserts. 
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5. Insert Material:  Length at least as long as the protective shield. 
6. Thermal-Hanger Shields:  Install with insulation of same thickness as piping. 

 
3.3  EQUIPMENT SUPPORTS 
 

A. Fabricate structural steel stands to suspend equipment from structure above or support equipment 
above floor. 

 
B. Grouting:  Place grout under supports for equipment, and make a smooth bearing surface. 

 
 
3.4  METAL FABRICATION 
 

A. Cut, drill, and fit miscellaneous metal fabrications for pipe and equipment supports. 
 

B. Fit exposed connections together to form hairline joints.  Field-weld connections that cannot be 
shop-welded because of shipping size limitations. 

 
C. Field Welding:  Comply with AWS D1.1 procedures for manual shielded metal-arc welding, 

appearance and quality of welds, methods used in correcting welding work, and the following: 
 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Finish welds at exposed connections so that no roughness shows after finishing, and so that 

contours of welded surfaces match adjacent contours. 
 
 
3.5  ADJUSTING 
 

A. Hanger Adjustment:  Adjust hangers to distribute loads equally on attachments and to achieve 
indicated slope of pipe. 

 
 
3.6  PAINTING 
 

A. Touching Up:  Clean field welds and abraded areas of shop paint and paint exposed areas 
immediately after erection of hangers and supports.  Use same materials as used for shop painting. 
 Comply with SSPC-PA 1 requirements for touching up field-painted surfaces. 

 
1. Apply by brush or spray to provide a minimum dry film thickness of 2.0 mils. 

 
B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-

repair paint to comply with ASTM A 780. 
 
 
END OF SECTION 15145 
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SANITARY WASTE AND VENT PIPING - SECTION 15150 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Pipe, tube, and fittings. 
2. Specialty pipe fittings. 
3. Encasement for underground metal piping. 

1.3 PERFORMANCE REQUIREMENTS 

A. Components and installation shall be capable of withstanding the following minimum working 
pressure unless otherwise indicated: 

1. Soil, Waste, and Vent Piping: 10-foot head of water 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Shop Drawings: For sovent drainage system. Include plans, elevations, sections, and details. 

1.5 INFORMATIONAL SUBMITTALS 

A. Storm Shelter Only: Seismic Qualification Certificates: For waste and vent piping, accessories, 
and components, from manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 

2. Detailed description of piping anchorage devices on which the certification is based and 
their installation requirements. 

B. Field quality-control reports. 

1.6 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 
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B. Comply with NSF/ANSI 14, "Plastics Piping Systems Components and Related Materials," for 
plastic piping components. Include marking with "NSF-dwv" for plastic drain, waste, and vent 
piping and "NSF-sewer" for plastic sewer piping. 

1.7 PROJECT CONDITIONS 

A. Interruption of Existing Sanitary Waste Service: Do not interrupt service to facilities occupied by 
Owner or others unless permitted under the following conditions and then only after arranging to 
provide temporary service according to requirements indicated: 

1. Notify Architect no fewer than two days in advance of proposed interruption of sanitary 
waste service. 

2. Do not proceed with interruption of sanitary waste service without Architect's written 
permission. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting 
materials, and joining methods for specific services, service locations, and pipe sizes. 

2.2 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings: ASTM A 74, Service class(es). 

B. Gaskets: ASTM C 564, rubber. 

C. Calking Materials: ASTM B 29, pure lead and oakum or hemp fiber. 

2.3 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings: ASTM A 888 or CISPI 301. 

B. CISPI, Hubless-Piping Couplings: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following 

a. ANACO-Husky. 
b. Dallas Specialty & Mfg. Co. 
c. Fernco Inc. 
d. Matco-Norca, Inc. 
e. MIFAB, Inc. 
f. Mission Rubber Company; a division of MCP Industries, Inc. 
g. Stant. 
h. Tyler Pipe. 

2. Standards: ASTM C 1277 and CISPI 310. 

http://www.specagent.com/LookUp/?ulid=2165&mf=04&mf=95&src=wd&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456823626&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456823627&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456823629&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456823631&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456823633&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456823635&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456823637&mf=95&src=wd
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3. Description: Stainless-steel corrugated shield with stainless-steel bands and tightening 
devices; and ASTM C 564, rubber sleeve with integral, center pipe stop. 

C. Heavy-Duty, Hubless-Piping Couplings: 

1. Manufacturers: Subject to compliance with requirements available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following: 

a. ANACO-Husky. 
b. Clamp-All Corp. 
c. Dallas Specialty & Mfg. Co. 
d. MIFAB, Inc. 
e. Mission Rubber Company; a division of MCP Industries, Inc. 
f. Stant. 
g. Tyler Pipe. 

2. Standards: ASTM C 1277 and ASTM C 1540. 
3. Description: Stainless-steel shield with stainless-steel bands and tightening devices; and 

ASTM C 564, rubber sleeve with integral, center pipe stop. 

D. Cast-Iron, Hubless-Piping Couplings 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. MG Piping Products Company. 

2. Standard: ASTM C 1277. 
3. Description: Two-piece ASTM A 48/A 48M, cast-iron housing; stainless-steel bolts and 

nuts; and ASTM C 564, rubber sleeve with integral, center pipe stop. 

2.4 DUCTILE-IRON PIPE AND FITTINGS 

A. Ductile-Iron, Mechanical-Joint Piping: 

1. Ductile-Iron Pipe: AWWA C151/A21.51, with mechanical-joint bell and plain spigot end 
unless grooved or flanged ends are indicated. 

2. Ductile-Iron Fittings: AWWA C110/A21.10, mechanical-joint, ductile- or gray-iron 
standard pattern or AWWA C153/A21.53, ductile-iron compact pattern. 

3. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands, rubber 
gaskets, and steel bolts. 

B. Ductile-Iron, Push-on-Joint Piping: 

1. Ductile-Iron Pipe: AWWA C151/A21.51, with push-on-joint bell and plain spigot end 
unless grooved or flanged ends are indicated. 

2. Ductile-Iron Fittings: AWWA C110/A21.10, push-on-joint ductile- or gray-iron standard 
pattern or AWWA C153/A21.53, ductile-iron compact pattern. 

3. Gaskets: AWWA C111/A21.11, rubber. 

C. Ductile-Iron, Grooved-Joint Piping: 
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1. Ductile-Iron Pipe: AWWA C151/A21.51 with round-cut-grooved ends according to 
AWWA C606. 

2. Ductile-Iron-Pipe Appurtenances: 

a. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

1) Anvil International. 
2) Shurjoint Piping Products. 
3) Star Pipe Products. 
4) Victaulic Company. 

b. Grooved-End, Ductile-Iron Fittings: ASTM A 536 ductile-iron castings with 
dimensions matching AWWA C110/A 21.10 ductile-iron pipe or 
AWWA C153/A 21.53 ductile-iron fittings and complying with AWWA C606 for 
grooved ends. 

c. Grooved Mechanical Couplings for Ductile-Iron Pipe: ASTM F 1476, Type I. 
Include ferrous housing sections with continuous curved keys; EPDM-rubber 
center-leg gasket suitable for hot and cold water; and bolts and nuts. 

2.5 PVC PIPE AND FITTINGS 

A. Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent. 

B. PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns 
and to fit Schedule 40 pipe. 

C. Adhesive Primer: ASTM F 656. 

D. Solvent Cement: ASTM D 2564. 

2.6 SPECIALTY PIPE FITTINGS 

A. Transition Couplings: 

1. General Requirements: Fitting or device for joining piping with small differences in OD's 
or of different materials. Include end connections same size as and compatible with pipes 
to be joined. 

2. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping 
system fitting. 

3. Shielded, Nonpressure Transition Couplings: 

a. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

1) Cascade Waterworks Mfg. Co. 
2) Mission Rubber Company; a division of MCP Industries, Inc. 

b. Standard: ASTM C 1460. 
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c. Description: Elastomeric or rubber sleeve with full-length, corrosion-resistant outer 
shield and corrosion-resistant-metal tension band and tightening mechanism on 
each end. 

2.7 ENCASEMENT FOR UNDERGROUND METAL PIPING 

A. Standard: ASTM A 674 or AWWA C105/A 21.5. 

B. Material: high-density, cross-laminated polyethylene film of 0.004-inch minimum thickness. 

C. Form: Sheet or tub]. 

D. Color: Black or natural. 

PART 3 - EXECUTION 

3.1 EARTH MOVING 

A. Comply with requirements for excavating, trenching, and backfilling specified in Section 02300 
"Earthwork." 

3.2 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems. Indicated locations and arrangements were used to size pipe and calculate friction 
loss, expansion, pump sizing, and other design considerations. Install piping as indicated unless 
deviations to layout are approved on coordination drawings. 

B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 
and service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated 
otherwise. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

E. Install piping to permit valve servicing. 

F. Install piping at indicated slopes. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Install piping to allow application of insulation. 

J. Storm Shelter Only: Install seismic restraints on piping. Comply with requirements for seismic-
restraint devices specified in Section 15073 "Vibration and Seismic Controls for Plumbing 
Piping and Equipment." 
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K. Make changes in direction for soil and waste drainage and vent piping using appropriate 
branches, bends, and long-sweep bends. Sanitary tees and short-sweep 1/4 bends may be 
used on vertical stacks if change in direction of flow is from horizontal to vertical. Use long-turn, 
double Y-branch and 1/8-bend fittings if two fixtures are installed back to back or side by side 
with common drain pipe. Straight tees, elbows, and crosses may be used on vent lines. Do not 
change direction of flow more than 90 degrees. Use proper size of standard increasers and 
reducers if pipes of different sizes are connected. Reducing size of drainage piping in direction 
of flow is prohibited. 

L. Lay buried building drainage piping beginning at low point of each system. Install true to grades 
and alignment indicated, with unbroken continuity of invert. Place hub ends of piping upstream. 
Install required gaskets according to manufacturer's written instructions for use of lubricants, 
cements, and other installation requirements. Maintain swab in piping and pull past each joint as 
completed. 

M. Install soil and waste drainage and vent piping at the following minimum slopes unless 
otherwise indicated: 

1. Building Sanitary Drain: 2 percent downward in direction of flow for piping NPS 3 and 
smaller; 1 percent downward in direction of flow for piping NPS 4 and larger. 

2. Horizontal Sanitary Drainage Piping: 2 percent downward in direction of flow. 
3. Vent Piping: 1 percent down toward vertical fixture vent or toward vent stack. 

N. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," 
Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 

1. Install encasement on underground piping according to ASTM A 674 or 
AWWA C105/A 21.5. 

O. Install steel piping according to applicable plumbing code. 

P. Install aboveground PVC piping according to ASTM D 2665. 

Q. Install underground PVC piping according to ASTM D 2321. 

R. Install engineered soil and waste drainage and vent piping systems as follows: 

1. Combination Waste and Vent: Comply with standards of authorities having jurisdiction. 

S. Plumbing Specialties: 

1. Install cleanouts at grade and extend to where building sanitary drains connect to building 
sanitary sewers in sanitary drainage gravity-flow piping. Install cleanout fitting with 
closure plug inside the building in sanitary drainage force-main piping.  

T. Do not enclose, cover, or put piping into operation until it is inspected and approved by 
authorities having jurisdiction. 

U. Install sleeves for piping penetrations of walls, ceilings, and floors.  

V. Install sleeve seals for piping penetrations of concrete walls and slabs.  

W. Install escutcheons for piping penetrations of walls, ceilings, and floors.  
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3.3 JOINT CONSTRUCTION 

A. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast Iron Soil 
Pipe and Fittings Handbook" for compression joints. 

B. Join hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's "Cast Iron Soil 
Pipe and Fittings Handbook" for lead-and-oakum calked joints. 

C. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and 
Fittings Handbook" for hubless-piping coupling joints. 

D. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut 
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore 
full ID. Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 
threading is specified. 

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or 
damaged. Do not use pipe sections that have cracked or open welds. 

E. Grooved Joints: Cut groove ends of pipe according to AWWA C606. Lubricate and install gasket 
over ends of pipes or pipe and fitting. Install coupling housing sections, over gasket, with keys 
seated in piping grooves. Install and tighten housing bolts. 

F. Flanged Joints: Align bolt holes. Select appropriate gasket material, size, type, and thickness. 
Install gasket concentrically positioned. Use suitable lubricants on bolt threads. Torque bolts in 
cross pattern. 

G. Plastic, Nonpressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe 
and fittings according to the following: 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 
cements. 

2. PVC Piping: Join according to ASTM D 2855 and ASTM D 2665 Appendixes. 

3.4 SPECIALTY PIPE FITTING INSTALLATION 

A. Transition Couplings: 

1. Install transition couplings at joints of piping with small differences in OD's. 
2. In Drainage Piping: Shielded, nonpressure transition couplings. 

3.5 VALVE INSTALLATION 

A. General valve installation requirements are specified in Division 15 Section “Valves” 

B. Shutoff Valves: 

1. Install gate or full-port ball valve for piping NPS 2  and smaller. 
2. Install gate valve for piping NPS 2-1/2 and larger. 
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3.6 HANGER AND SUPPORT INSTALLATION 

A. Storm Shelter Only: Comply with requirements for seismic-restraint devices specified in 
Section 15073 "Vibration and Seismic Controls for Plumbing Piping and Equipment." 

B. Comply with requirements for pipe hanger and support devices and installation specified in 
"Hangers and Supports." 

1. Vertical Piping: MSS Type 8 or Type 42, clamps. 
2. Install individual, straight, horizontal piping runs: 

a. 100 Feet  and Less: MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers. 
c. Longer Than 100 Feet  if Indicated: MSS Type 49, spring cushion rolls. 

3. Multiple, Straight, Horizontal Piping Runs 100 Feet  or Longer: MSS Type 44, pipe rolls. 
Support pipe rolls on trapeze. 

4. Base of Vertical Piping: MSS Type 52, spring hangers. 

C. Support horizontal piping and tubing within 12 inches of each fitting, valve, and coupling. 

D. Support vertical piping and tubing at base and at each floor. 

E. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods. 

F. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and 
minimum rod diameters: 

1. NPS 1-1/2 and NPS 2 : 60 inches  with 3/8-inch  rod. 
2. NPS 3: 60 inches with 1/2-inch rod. 
3. NPS 4 and NPS 5 : 60 inches with 5/8-inch  rod. 
4. NPS 6 and NPS 8: 60 inches  with 3/4-inch rod. 
5. Spacing for 10-foot lengths may be increased to 10 feet. Spacing for fittings is limited to 

60 inches. 

G. Install supports for vertical cast-iron soil piping every 15 feet. 

H. Install hangers for steel piping with the following maximum horizontal spacing and minimum rod 
diameters: 

1. NPS 1-1/4: 84 inches with 3/8-inch rod. 
2. NPS 1-1/2: 108 inches with 3/8-inch rod. 
3. NPS 2 : 10 feet with 3/8-inch rod. 
4. NPS 2-1/2: 11 feet with 1/2-inch rod. 
5. NPS 3: 12 feet with 1/2-inch rod. 
6. NPS 4 and NPS 5: 12 feet with 5/8-inch rod. 

NPS 6 and NPS 8: 12 feet with 3/4-inch rod. 

I. Install supports for vertical steel piping every 15 feet. 

J. Install hangers for and PVC piping with the following maximum horizontal spacing and minimum 
rod diameters: 

1. NPS 1-1/2 and NPS 2: 48 inches with 3/8-inch rod. 
2. NPS 3: 48 inches with 1/2-inch rod. 
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3. NPS 4 and NPS 5: 48 inches with 5/8-inch  rod. 
4. NPS 6 and NPS 8: 48 inches with 3/4-inch rod. 

K. Install supports for vertical and PVC piping every 48 inches. 

L. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written 
instructions. 

3.7 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting to join 
dissimilar piping materials. 

C. Connect drainage and vent piping to the following: 

1. Plumbing Fixtures: Connect drainage piping in sizes indicated, but not smaller than 
required by plumbing code. 

2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indicated, 
but not smaller than required by authorities having jurisdiction. 

3. Plumbing Specialties: Connect drainage and vent piping in sizes indicated, but not 
smaller than required by plumbing code. 

4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover 
flush with floor. 

D. Where installing piping adjacent to equipment, allow space for service and maintenance of 
equipment. 

E. Make connections according to the following unless otherwise indicated: 

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection 
to each piece of equipment. 

2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final 
connection to each piece of equipment. 

3.8 IDENTIFICATION 

A. Identify exposed sanitary waste and vent piping. 

3.9 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 48 hours before inspection must 
be made. Perform tests specified below in presence of authorities having jurisdiction. 

1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in 
after roughing-in and before setting fixtures. 

2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to observe 
tests specified below and to ensure compliance with requirements. 

B. Reinspection: If authorities having jurisdiction find that piping will not pass test or inspection, 
make required corrections and arrange for reinspection. 



Job No. 25-46      15150-10 

C. Reports: Prepare inspection reports and have them signed by authorities having jurisdiction. 

D. Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction 
or, in absence of published procedures, as follows: 

1. Test for leaks and defects in new piping and parts of existing piping that have been 
altered, extended, or repaired. If testing is performed in segments, submit separate report 
for each test, complete with diagram of portion of piping tested. 

2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and 
vent piping until it has been tested and approved. Expose work that was covered or 
concealed before it was tested. 

3. Roughing-in Plumbing Test Procedure: Test drainage and vent piping except outside 
leaders on completion of roughing-in. Close openings in piping system and fill with water 
to point of overflow, but not less than 10-foot head of water. From 15 minutes before 
inspection starts to completion of inspection, water level must not drop. Inspect joints for 
leaks. 

4. Finished Plumbing Test Procedure: After plumbing fixtures have been set and traps filled 
with water, test connections and prove they are gastight and watertight. Plug vent-stack 
openings on roof and building drains where they leave building. Introduce air into piping 
system equal to pressure of 1-inch wg. Use U-tube or manometer inserted in trap of 
water closet to measure this pressure. Air pressure must remain constant without 
introducing additional air throughout period of inspection. Inspect plumbing fixture 
connections for gas and water leaks. 

5. Repair leaks and defects with new materials and retest piping, or portion thereof, until 
satisfactory results are obtained. 

6. Prepare reports for tests and required corrective action. 

3.10 CLEANING AND PROTECTION 

A. Clean interior of piping. Remove dirt and debris as work progresses. 

B. Protect drains during remainder of construction period to avoid clogging with dirt and debris and 
to prevent damage from traffic and construction work. 

C. Place plugs in ends of uncompleted piping at end of day and when work stops. 

D. Exposed PVC Piping: Protect plumbing vents exposed to sunlight with two coats of water-based 
latex paint. 

3.11 PIPING SCHEDULE 

A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated. 

B. Aboveground, soil and waste piping NPS 4 and smaller shall be any of the following: 

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 
2. Hubless, cast-iron soil pipe and fittings; CISPI hubless-piping couplings; and coupled 

joints. 
3. Copper DWV tube, copper drainage fittings, and soldered joints. 
4. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 
5. Dissimilar Pipe-Material Couplings: Shielded, nonpressure transition couplings. 

C. Aboveground, soil and waste piping NPS 5 and larger shall be any of the following: 
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1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 
2. Hubless, cast-iron soil pipe and fittings; CISPI hubless-piping couplings; and coupled 

joints. 
3. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 
4. Dissimilar Pipe-Material Couplings: Shielded, nonpressure transition couplings. 

D. Aboveground, vent piping NPS 4 and smaller shall be any of the following: 

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 
2. Hubless, cast-iron soil pipe and fittings; CISPI hubless-piping couplings; and coupled 

joints. 
3. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 
4. Dissimilar Pipe-Material Couplings: Shielded, nonpressure transition couplings. 

E. Aboveground, vent piping NPS 5 and larger shall be any of the following: 

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 
2. Hubless, cast-iron soil pipe and fittings; CISPI hubless-piping couplings; and coupled 

joints. 
3.  Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 
4. Dissimilar Pipe-Material Couplings: Shielded, nonpressure transition couplings. 

F. Underground, soil, waste, and vent piping NPS 4 and smaller shall be any of the following: 

1. Service class, cast-iron soil piping; 
2. Hubless, cast-iron soil pipe and fittings; [CISPI] [heavy-duty] [cast-iron] hubless-piping 

couplings; and coupled joints. 
3. Solid wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 
4. Dissimilar Pipe-Material Couplings: Shielded, nonpressure transition couplings. 

G. Underground, soil and waste piping NPS 5  and larger shall be any of the following: 

1. Service class, cast-iron soil piping; gaskets; and gasketed joints. 
2. Hubless, cast-iron soil pipe and fittings; hubless-piping couplings; coupled joints. 
3. Solid-wall PVC pipe; PVC socket fittings; and solvent-cemented joints. 
4. Dissimilar Pipe-Material Couplings: Unshielded, nonpressure transition couplings. 

END OF SECTION 15150 
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GENERAL-SERVICE COMPRESSED-AIR PIPING - SECTION 15211 

 

 

PART 1 - GENERAL 

 

 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 

 and Division 1 Specification Sections, apply to this Section. 

 

 

1.2 SUMMARY 

 

B. This Section includes piping and related specialties for general-service compressed-air systems 

 operating at 200 psig and less. 

 

C. Related Sections include the following: 

 

1. Division 15 Section "Meters and Gages" for thermometers and pressure gages. 

 

 

1.3 DEFINITIONS 

 

A. High-Pressure Compressed-Air Piping:  System of compressed-air piping and specialties operating 

 at pressures between 125 and 200 psig. 

 

B. Low-Pressure Compressed-Air Piping:  System of compressed-air piping and specialties operating 

 at pressures of 125 psig and less. 

 

 

1.4 SUBMITTALS 

 

A. Product Data:  For the following: 

 

1. Pipes, tubes, and fittings. 

2. Flexible pipe connectors. 

3. Plastic valves. 

4. Safety valves. 

5. Pressure regulators. 

6. Filters. 

7. Automatic drain valves. 

8. Quick couplings. 

9. Hose assemblies. 

 

B. Coordination Drawings:  For general-service compressed-air systems.  Include relationship to other 

 services that serve same work area. 

 

C. Brazing Certificates:  As required by ASME Boiler and Pressure Vessel Code, Section IX, or 

 AWS B2.2. 

 

D. Welding Certificates:  As required by ASME Boiler and Pressure Vessel Code, Section IX. 

 

E. Field quality-control test reports. 
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1.5 QUALITY ASSURANCE 

 

A. Brazing:  Qualify processes and operators according to ASME Boiler and Pressure Vessel Code: 

 Section IX, "Welding and Brazing Qualifications," or AWS B2.2, "Standard for Brazing Procedure 

 and Performance Qualification." 

 

B. Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel Code:  

 Section IX, "Welding and Brazing Qualifications." 

 

C. Comply with ASME B31.1, "Power Piping," for high-pressure compressed-air piping. 

 

D. Comply with ASME B31.9, "Building Services Piping," for low-pressure compressed-air piping. 

 

 

PART 2 - PRODUCTS 

 

2.1 MANUFACTURERS 

 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply for 

product 

 selection: 

 

1. Available Manufacturers:  Subject to compliance with requirements, approved 

 manufacturers offering products that may be incorporated into the Work include, but are not 

 limited to, the manufacturers specified. 

 

 

2.2 PIPING MATERIALS 

 

A. Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining 

materials. 

 

 

2.3 PIPES, TUBES, AND FITTINGS 

 

A. Copper Tube:  ASTM B 88, Type K or L, seamless, drawn-temper, water tube.  Provide Type K if 

 indicated. 

 

1. Wrought-Copper Fittings:  ASME B16.22, solder-joint pressure type or MSS SP-73, 

wrought 

 copper with dimensions for brazed joints. 

2. Cast-Copper-Alloy Flanges:  ASME B16.24, Class 150 or 300.  Provide Class 300 if 

 indicated. 

3. Copper Unions:  ASME B16.22 or MSS SP-123. 

 

B. Transition Couplings for Metal Piping:  Metal coupling or other manufactured fitting same size as, 

 with pressure rating at least equal to and ends compatible with, piping to be joined. 

 

C. Flexible Pipe Connectors:  Corrugated tubing with wire-braid covering. 

 

1. Manufacturers: 
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a. ANAMET Inc. 

b. Flex-Hose Co., Inc. 

c. Flexicraft Industries. 

d. Hyspan Precision Products, Inc. 

e. Mercer Rubber Co. 

f. Metraflex, Inc. 

g. Proco Products, Inc. 

h. Unaflex, Inc. 

 

 

2.4 JOINING MATERIALS 

 

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for joining materials not in 

 this Section. 

 

 

2.5 VALVES 

 

A. General-Duty Valves:  Refer to Division 15 Section "Valves" for metal ball, butterfly, check, gate, 

and 

 globe general-duty valves. 

 

 

2.6 SPECIALTIES 

 

A. Safety Valves:  ASME Boiler and Pressure Vessel Code:  Section VIII, "Pressure Vessels," 

 construction; National Board certified, labeled, and factory sealed; constructed of bronze body with 

 poppet safety valve for compressed-air service. 

 

1. Pressure Settings:  Higher than discharge pressure and same or lower than receiver 

 pressure rating. 

 

B. Air-Line Pressure Regulators:  Bronze body, direct acting, spring-loaded manual pressure-setting 

 adjustment, and rated for 200-psig minimum inlet pressure, unless otherwise indicated. 

 

1. Type:  Diaphragm or pilot operated. 

 

C. Air-Line Pressure Regulators:  Aluminum alloy or plastic body, diaphragm operated, direct acting, 

 spring-loaded manual pressure-setting adjustment, and rated for 200-psig minimum inlet pressure, 

 unless otherwise indicated. 

 

D. Air-Line Lubricators:  Sizes and capacities indicated; equip with drip chamber and sight dome for 

 observing oil drop entering airstream; with oil-feed adjustment screw and quick-release collar for 

 easy bowl removal. 

 

E. Mechanical Filters:  Two-stage, mechanical-separation-type, air-line filters in sizes and ratings 

 indicated.  Equip with deflector plates, resin-impregnated-ribbon-type filters with edge filtration, and 

 drain cock. 

 

F. Coalescing Filters:  Coalescing type with activated carbon capable of removing water and oil 

 aerosols; with color-change dye to indicate when carbon is saturated and warning light to indicate 

 when selected maximum pressure drop has been exceeded. 

 

G. Automatic Drain Valves:  Corrosion-resistant metal body and internal parts, rated for 200-psig 
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 minimum working pressure, capable of automatic discharge of collected condensate. 

 

H. Quick Couplings:  Assembly with locking-mechanism feature for quick connection and 

disconnection 

 of compressed-air hose. 

 

1. Manufacturers: 

 

a. Aeroquip Corporation. 

b. Bowes Manufacturing, Inc. 

c. Foster Manufacturing Co., Inc. 

d. Milton Industries, Inc. 

e. Parker Hannifin Corporation; Fluid Connectors Group; Quick Coupling Div. 

f. Rectus Corp. 

g. Schrader-Bridgeport; Amflo Div. 

h. Schrader-Bridgeport/Standard Thomson. 

i. Snap-Tite, Inc. 

j. TOMCO Products Inc. 

k. Tuthill Corporation; Hansen Coupling Div. 

 

2. Automatic-Shutoff Quick Couplings:  Straight-through brass body with O-ring or gasket seal 

 and stainless-steel or nickel-plated-steel operating parts. 

 

a. Socket End:  With one-way valve and threaded inlet for connection to piping or 

 threaded hose fitting. 

b. Plug End:  Flow-sensor-bleeder, check-valve type with serrated outlet for attaching 

 hose. 

 

3. Valveless Quick Couplings:  Straight-through brass body with stainless-steel or 

 nickel-plated-steel operating parts. 

 

a. Socket End:  With O-ring or gasket seal, without valve, and with serrated inlet for 

 attaching hose. 

b. Plug End:  With serrated outlet for attaching hose. 

 

I. Hose Assemblies:  Compatible hose, clamps, couplings, and splicers suitable for compressed-air 

 service, of nominal diameter indicated, and rated for 300-psig minimum working pressure, unless 

 otherwise indicated. 

 

1. Hose:  Reinforced double-wire-braid, CR-covered hose for compressed-air service. 

2. Hose Clamps:  Stainless-steel clamps or bands. 

3. Hose Couplings:  Two-piece, straight-through, threaded brass or stainless-steel O-ring or 

 gasket-seal swivel coupling with serrated ends for connecting two sections of hose. 

4. Hose Splicers:  One-piece, straight-through brass or stainless-steel fitting with serrated 

ends 

 for connecting two sections of hose. 

 

 

2.7 IDENTIFICATION 

 

A. Refer to Division 15 Sections for identification of piping, valves, gages, and specialties. 

 

 

PART 3 - EXECUTION 
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3.1 PIPING APPLICATIONS 

 

A. Install nipples, flanges, unions, transition and special fittings, and valves with pressure ratings same 

 as or higher than system pressure rating used in applications below, unless otherwise indicated. 

 

B. Joining of Dissimilar Metal Piping:  Use dielectric fittings.  Refer to Division 15 Section "Basic 

 Mechanical Materials and Methods" for dielectric fitting types. 

 

1. NPS 2 and Smaller:  Dielectric unions. 

 

C. Specialty and Equipment Flanged Connections:  Use cast-copper-alloy companion flange with 

 gasket and brazed joint for connection to copper tube. 

 

D. Use metal general-service compressed-air piping between air compressors and air receivers.  Use 

 of plastic piping for this application is prohibited. 

 

E. High-Pressure Compressed-Air Piping between Air Compressors and Receivers:  Use any of the 

 following piping materials for each size range: 

 

1. NPS 2 and Smaller:  Copper tube, wrought-copper fittings, and brazed joints. 

 

F. High-Pressure Compressed-Air Distribution Piping:  Use any of the following piping materials for 

 each size range: 

 

1. NPS 2 and Smaller:  Copper tube, wrought-copper fittings, and brazed joints. 

 

 

3.2 VALVE APPLICATIONS 

 

A. General-Duty Valves:  Refer to Division 15 Section "Valves" for metal general-duty valves.  Use 

 metal valves, unless otherwise indicated. 

 

1. Metal General-Duty Valves:  Use valve types specified in "Valve Applications" Article in 

 Division 15 Section "Valves" according to the following: 

 

a. High-Pressure Compressed Air:  Valve types specified for medium-pressure 

 compressed air. 

b. Equipment Isolation NPS 2 and Smaller:  Safety-exhaust copper-alloy ball 

 valve with exhaust vent and pressure rating at least as great as piping system 

 operating pressure. 

 

 

3.3 PIPING INSTALLATION 

 

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping installation. 

 

B. Install air and drain piping with 1 percent slope downward in direction of airflow. 

 

C. Install eccentric reducers where piping is reduced in direction of flow, with bottoms of both pipes 

and 

 reducer fitting flush. 

 

D. Install branch connections to compressed-air mains from top of main.  Provide drain leg and drain 
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 trap at end of each main and branch and at low points. 

 

E. Install flexible pipe connector on each connection to air compressors. 

 

F. Install thermometer and pressure gage on discharge piping from each air compressor and on each 

 receiver. 

 

 

3.4 VALVE INSTALLATION 

 

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping and valve 

 installation. 

 

B. Install metal general-duty valves according to Division 15 Section "Valves." 

 

C. Install shutoff valve at each connection to and from general-service compressed-air specialties, 

 equipment, and accessories.  Install strainer if indicated. 

 

D. Install check valves to maintain correct direction of fluid flow to and from compressed-air piping 

 specialties and equipment. 

 

E. Install safety valves on receivers in quantity and size to relieve at least the capacity of connected air 

 compressors. 

 

F. Install automatic drain valves on intercoolers, aftercoolers, receivers, and dryers.  Discharge 

 condensate over nearest floor drain. 

 

G. Install safety valves where recommended by specialty manufacturers. 

 

 

3.5 JOINT CONSTRUCTION 

 

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping joint 

 construction. 

 

B. Join copper tubing with brazed joints.  Use silver-composition or copper-phosphorus-composition 

 filler metal and comply with CDA's "Copper Tube Handbook," Section VII, "Brazed Joints." 

 

C. Dissimilar Metal Piping Material Joints:  Use dielectric fittings. 

 

 

3.6 HANGER AND SUPPORT INSTALLATION 

 

A. Refer to Division 15 Section "Hangers and Supports" for pipe hanger and support devices.  Install 

 the following: 

 

1. Vertical Piping:  MSS Type 8 or 42, clamps. 

2. Individual, Straight, Horizontal Piping Runs:  According to the following: 

 

a. 100 Feet and Less:  MSS Type 1, adjustable, steel, clevis hangers. 

b. Longer Than 100 Feet:  MSS Type 43, adjustable, roller hangers. 

c. Longer Than 100 Feet, if Indicated:  MSS Type 49, spring cushion rolls. 

 

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  
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 Support pipe rolls on trapeze. 

4. Base of Vertical Piping:  MSS Type 52, spring hangers. 

 

B. Install supports according to Division 15 Section "Hangers and Supports." 

 

C. Support horizontal piping within 12 inches of each fitting and coupling. 

 

D. Support vertical piping and tubing at base and at each floor. 

 

E. Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch minimum rods. 

 

F. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod 

 diameters: 

 

1. NPS 1/4:  60 inches with 3/8-inch rod. 

2. NPS 3/8 and NPS 1/2:  72 inches with 3/8-inch rod. 

3. NPS 3/4:  84 inches with 3/8-inch rod. 

4. NPS 1:  96 inches with 3/8-inch rod. 

5. NPS 1-1/4:  108 inches with 3/8-inch rod. 

6. NPS 1-1/2:  10 feet with 3/8-inch rod. 

7. NPS 2:  11 feet with 3/8-inch rod. 

 

G. Install supports for vertical copper tubing every 10 feet. 

 

 

3.7 CONNECTIONS 

 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

 

B. Install piping adjacent to specialties and equipment to allow service and maintenance. 

 

C. Connect piping to air compressors, accessories, and specialties with shutoff valve and union or 

 flanged connection. 

 

 

3.8 LABELING AND IDENTIFICATION 

 

A. Install identifying labels and devices for general-service compressed-air piping systems.  Refer to 

 Division 15 Section "Mechanical Identification" for labeling and identification materials. 

 

 

3.9 FIELD QUALITY CONTROL 

 

A. Perform the following field tests and inspections and prepare test reports: 

 

1. Test and adjust piping safety controls.  Replace damaged and malfunctioning safety 

 controls. 

2. Piping Leak Tests:  Test new and modified parts of existing piping.  Cap and fill 

 general-service compressed-air piping with oil-free dry air or gaseous nitrogen to pressure 

of 

 50 psig above system operating pressure, but not less than 150 psig.  Isolate test source 

 and let stand for four hours to equalize temperature.  Refill system, if required, to test 

 pressure; hold for two hours with no drop in pressure. 
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a. Repair leaks and retest until no leaks exist. 

 

3. Report results in writing. 

 

 

END OF SECTION 15211 
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MECHANICAL INSULATION - SECTION 15250 
 
 
PART 1 - GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 

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

 
 
1.2  SUMMARY 
 

A. This Section includes pipe, duct, and equipment insulation. 
 

B. Related Sections:  The following sections contain requirements that relate to this section: 
 

1. Division 15 Section "Supports and Anchors" for pipe insulation shields and protection 
saddles. 

2. Division 15 Section "Metal Ductwork" for duct lining. 
 
 
1.3  DEFINITIONS 
 

A. Hot Surfaces:  Normal operating temperatures of 100 deg F or higher. 
 

B. Dual-Temperature Surfaces:  Normal operating temperatures that vary from hot to cold. 
 

C. Cold Surfaces:  Normal operating temperatures less than 75 deg F. 
 

D. Thermal resistivity is designated by an r-value that represents the reciprocal of thermal conductivity 
(k-value).  Thermal conductivity is the rate of heat flow through a homogenous material exactly 1 
inch thick.  Thermal resistivity (r-value) is expressed by the temperature difference in degrees 
Fahrenheit between the two exposed faces required to cause 1 BTU per hour to flow through 1 
square foot at mean temperatures indicated. 

 
E. Thermal Conductivity (k-value):  Measure of heat flow through a material at a given temperature 

difference; conductivity is expressed in units of Btu x inch/h x sq. ft. x deg F. 
 

F. Density:  Is expressed in pcf. 
 
 
1.4  SUBMITTALS 
 

A. General:  Submit the following in accordance with Conditions of Contract and Division 1 
Specification Sections. 

 
B. Product data for each type of mechanical insulation identifying k-value, thickness, and accessories. 

 
 
1.5  QUALITY ASSURANCE 
 

A. Fire Performance Characteristics:  Conform to the following characteristics for insulation including 
facings, cements, and adhesives, when tested according to ASTM E 84, by UL or other testing or 
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inspecting organization acceptable to the authority having jurisdiction.  Label insulation with 
appropriate markings of testing laboratory. 

 
1. Interior Insulation:  Flame spread rating of 25 or less and a smoke developed rating of 50 or 

less. 
2. Exterior Insulation:  Flame spread rating of 75 or less and a smoke developed rating of 150 

or less. 
 
 
1.6  SEQUENCING AND SCHEDULING 
 

A. Schedule insulation application after testing of piping and duct systems. 
 

B. Schedule insulation application after installation and testing of heat trace tape. 
 
 
PART 2 - PRODUCTS 
 
2.1  MANUFACTURERS 
 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated in the Work include, but are not limited to, the following: 

 
1. Glass Fiber: 

 
a. CertainTeed Corporation. 
b. Knauf Fiberglass GmbH. 
c. Manville. 
d. Owens-Corning Fiberglas Corporation. 
e. USG Interiors, Inc. - Thermafiber Division. 

 
2. Cellular Glass: 

 
a. Pittsburgh Corning Corporation. 

 
3. Flexible Elastomeric Cellular: 

 
a. Armstrong World Industries, Inc. 
b. Halstead Industrial Products. 
c. IMCOA. 
d. Rubatex Corporation. 

 
4. Calcium Silicate: 

 
a. Manville. 
b. Owens-Corning Corporation. 

 
 
2.2  GLASS FIBER 
 

A. Material:  Inorganic glass fibers, bonded with a thermosetting resin. 
 

B. Jacket:  All-purpose, factory-applied, laminated glass-fiber-reinforced, flame-retardant kraft paper 
and aluminum foil having self-sealing lap. 

 
C. Board:  ASTM C 612, Class 2, semi-rigid jacketed board. 
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1. Thermal Conductivity:  0.26 Btu x inch/h x sq. ft. x deg F average maximum, at 75 deg F 

mean temperature. 
2. Density:  12 pcf average maximum. 

 
D. Blanket:  ASTM C 553, Type II, Class F-1, jacketed flexible blankets. 

 
1. Thermal Conductivity:  0.32 Btu x inch/h x sq. ft. x deg F average maximum, at 75 deg F 

mean temperature. 
 

E. Preformed Pipe Insulation:  ASTM C 547, Class 1, rigid pipe insulation, jacketed. 
 

1. Thermal Conductivity:  0.26 Btu x inch/h x sq. ft. x deg F average maximum at 75 deg F 
mean temperature. 

2. Density:  10 pcf average maximum. 
 

F. Adhesive:  Produced under the UL Classification and Follow-up service. 
 

1. Type:  Non-flammable, solvent-based. 
2. Service Temperature Range:  Minus 20 to 180 deg F. 

 
G. Vapor Barrier Coating:  Waterproof coating recommended by insulation manufacturer for outside 

service. 
 
 
2.3  CELLULAR GLASS 
 

A. Material:  Inorganic, foamed or cellulated glass, annealed, rigid, hermetically sealed cells, 
incombustible. 

 
B. Facing:  ASTM C 921, Type 1, factory-applied, laminated foil, flame-retardant, vinyl facing. 

 
C. Form:  The following as indicated: 

 
1. Blocks:  ASTM C 552, Type I. 
2. Boards:  ASTM C 552, Type IV. 
3. Preformed Pipe:  ASTM C 552, Type II, Class 2 (jacketed). 
4. Special Shapes:  ASTM C 552, Type III, in shapes and thicknesses as indicated. 

 
D. Thermal Conductivity:  0.38 Btu x inch/h x sq. ft. x deg F average maximum at 75 deg F mean 

temperature. 
 

E. Minimum Density:  7 pcf. 
 

F. Maximum Density:  9.5 pcf. 
 
 
2.4  FLEXIBLE ELASTOMERIC CELLULAR 
 

A. Material:  Flexible expanded closed-cell structure with smooth skin on both sides. 
 

1. Tubular Materials:  ASTM C 534, Type I. 
2. Sheet Materials:  ASTM C 534, Type II. 

 
B. Thermal Conductivity:  0.30 Btu x inch/h x sq. ft. x deg F average maximum at 75 deg F. 
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C. Coating:  Water based latex enamel coating recommended by insulation manufacturer. 
 
 
2.5  CALCIUM SILICATE 
 

A. Material:  ASTM C 533, Type I; inorganic, hydrous calcium silicate, non-asbestos fibrous 
reinforcement; incombustible. 

 
B. Form:  Molded flat block, curved block, grooved block, and preformed pipe sections as appropriate 

for surface. 
 

C. Thermal Conductivity:  0.60 Btu x inch/h x sq. ft. x deg F at 500 deg F. 
 

D. Dry Density:  15.0 pcf maximum. 
 

E. Compressive Strength:  60 psi minimum at 5 percent deformation. 
 

F. Fire Performance Characteristics:  Provide materials identical to those whose fire performance 
characteristics have been determined, per test method indicated below, by UL or other testing and 
inspecting organization acceptable to authorities having jurisdiction. 

 
1. Test Method:  ASTM E 84. 
2. Flame Spread:  0. 
3. Smoke Developed:  0. 

 
 
2.6  INSULATING CEMENTS 
 

A. Mineral Fiber:  ASTM C 195. 
 

1. Thermal Conductivity:  1.0 Btu x inch/h x sq. ft. x deg F average maximum at 500 deg F 
mean temperature. 

2. Compressive Strength:  10 psi at 5 percent deformation. 
 

B. Expanded or Exfoliated Vermiculite:  ASTM C 196. 
 

1. Thermal Conductivity:  1.10 Btu x inch/h x sq. ft. x deg F average maximum at 500 deg F 
mean temperature. 

2. Compressive Strength:  5 psi at 5 percent deformation. 
 

C. Mineral Fiber, Hydraulic-Setting Insulating and Finishing Cement:  ASTM C 449. 
 

1. Thermal Conductivity:  1.2 Btu x inch/h x sq. ft. x deg F average maximum at 400 deg F 
mean temperature. 

2. Compressive Strength:  100 psi at 5 percent deformation. 
 
 
2.7  ADHESIVES 
 

A. Flexible Elastomeric Cellular Insulation Adhesive:  Solvent-based, contact adhesive recommended 
by insulation manufacturer. 

 
B. Lagging Adhesive:  MIL-A-3316C, non-flammable adhesive in the following Classes and Grades: 

 
1. Class 1, Grade A for bonding glass cloth and tape to unfaced glass fiber insulation, sealing 

edges of glass fiber insulation, and bonding lagging cloth to unfaced glass fiber insulation. 
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2. Class 2, Grade A for bonding glass fiber insulation to metal surfaces. 
 
 
2.8  JACKETS 
 

A. General:  ASTM C 921, Type 1, except as otherwise indicated. 
 

B. Foil and Paper Jacket:  Laminated glass-fiber-reinforced, flame-retardant kraft paper and aluminum 
foil. 

 
1. Water Vapor Permeance:  0.02 perm maximum, when tested according to ASTM E 96. 
2. Puncture Resistance:  50 beach units minimum, when tested according to ASTM D 781. 

 
C. PVC Jacketing:  High-impact, ultra-violet-resistant PVC, 20 mils thick, roll stock ready for shop or 

field cutting and forming to indicated sizes. 
 

1. Adhesive:  As recommended by insulation manufacturer. 
 

D. PVC Fitting Covers:  Factory-fabricated fitting covers manufactured from 20 mil thick, high-impact, 
ultra-violet-resistant PVC. 

 
1. Adhesive:  As recommended by insulation manufacturer. 

 
E. Aluminum Jacket:  ASTM B 209, 3003 Alloy, H-14 temper, roll stock ready for shop or field cutting 

and forming to indicated sizes. 
 

1. Finish and Thickness:  Smooth finish, 0.010 inch thick. 
2. Moisture Barrier:  1 mil, heat-bonded polyethylene and kraft paper. 
3. Elbows:  Preformed 45-degree and 90-degree, short- and long-radius elbows, same material, 

finish, and thickness as jacket. 
 

F. Stainless-Steel Jacket:  ASTM A 167, Type 304 or 316, 0.10 inch thick, No. 2B finish, and roll stock 
ready for shop or field cutting and forming to indicated sizes. 

 
1. Moisture Barrier:  1 mil, heat-bonded polyethylene and kraft paper. 
2. Elbows:  Gore type, for 45-degree and 90-degree elbows in same material, thickness, finish 

as jackets. 
3. Jacket Bands:  Stainless steel, Type 304, 3/4 inch wide. 

 
 
2.9  ACCESSORIES AND ATTACHMENTS 
 

A. Glass Cloth and Tape:  Woven glass fiber fabrics, plain weave, presized a minimum of 8 ounces 
per sq. yd.. 

 
1. Tape Width:  4 inches. 
2. Cloth Standard:  MIL-C-20079H, Type I. 
3. Tape Standard:  MIL-C-20079H, Type II. 

 
B. Bands:  3/4 inch wide, in one of the following materials compatible with jacket: 

 
1. Stainless Steel:  Type 304, 0.020 inch thick. 
2. Galvanized Steel:  0.005 inch thick. 
3. Aluminum:  0.007 inch thick. 
4. Brass:  0.01 inch thick. 
5. Nickel-Copper Alloy:  0.005 inch thick. 
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C. Wire:  14 gage nickel copper alloy, 16 gage, soft-annealed stainless steel, or 16 gage, soft-

annealed galvanized steel. 
 

D. Corner Angles:  28 gage, 1 inch by 1 inch aluminum, adhered to 2 inches by 2 inches kraft paper. 
 

E. Anchor Pins:  Capable of supporting 20 pounds each.  Provide anchor pins and speed washers of 
sizes and diameters as recommended by the manufacturer for insulation type and thickness. 

 
 
2.10 SEALING COMPOUNDS 
 

A. Vapor Barrier Compound:  Water-based, fire-resistive composition. 
 

1. Water Vapor Permeance:  0.08 perm maximum. 
2. Temperature Range:  Minus 20 to 180 deg F. 

 
B. Weatherproof Sealant:  Flexible-elastomer-based, vapor-barrier sealant designed to seal metal 

joints. 
 

1. Water Vapor Permeance:  0.02 perm maximum. 
2. Temperature Range:  Minus 50 to 250 deg F. 
3. Color:  Aluminum. 

 
 
PART 3 - EXECUTION 
 
3.1  PREPARATION 
 

A. Surface Preparation:  Clean, dry, and remove foreign materials such as rust, scale, and dirt. 
 

B. Mix insulating cements with clean potable water.  Mix insulating cements contacting stainless-steel 
surfaces with demineralized water. 

 
1. Follow cement manufacturer's printed instructions for mixing and portions. 

 
 
3.2  INSTALLATION, GENERAL 
 

A. Refer to schedules at the end of this Section for materials, forms, jackets, and thicknesses required 
for each mechanical system. 

 
B. Select accessories compatible with materials suitable for the service.  Select accessories that do 

not corrode, soften, or otherwise attack the insulation or jacket in either the wet or dry state. 
 

C. Install vapor barriers on insulated pipes, ducts, and equipment having surface operating 
temperatures below 60 deg F. 

 
D. Apply insulation material, accessories, and finishes according to the manufacturer's printed 

instructions. 
 

E. Install insulation with smooth, straight, and even surfaces. 
 

F. Seal joints and seams to maintain vapor barrier on insulation requiring a vapor barrier. 
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G. Seal penetrations for hangers, supports, anchors, and other projections in insulation requiring a 
vapor barrier. 

 
H. Seal Ends:  Except for flexible elastomeric insulation, taper ends at 45 degree angle and seal with 

lagging adhesive.  Cut ends of flexible elastomeric cellular insulation square and seal with 
adhesive. 

 
I. Apply adhesives and coatings at manufacturer's recommended coverage-per-gallon rate. 

 
J. Keep insulation materials dry during application and finishing. 

 
K. Items Not Insulated:  Unless otherwise indicated do not apply insulation to the following systems, 

materials, and equipment: 
 

1. Fibrous glass ducts. 
2. Metal ducts with duct liner. 
3. Factory-insulated flexible ducts. 
4. Factory-insulated plenums, casings, terminal boxes, and filter boxes and sections. 
5. Flexible connectors for ducts and pipes. 
6. Vibration control devices. 
7. Testing laboratory labels and stamps. 
8. Nameplates and data plates. 
9. Access panels and doors in air distribution systems. 
10. Fire protection piping systems. 
11. Sanitary drainage and vent piping. 
12. Drainage piping located in crawl spaces, unless indicated otherwise. 
13. Below grade piping. 
14. Chrome-plated pipes and fittings, except for plumbing fixtures for the disabled. 
15. Piping specialties including air chambers, unions, strainers, check valves, plug valves, and 

flow regulators. 
 
 
3.3  PIPE INSULATION INSTALLATION, GENERAL 
 

A. Tightly butt longitudinal seams and end joints.  Bond with adhesive. 
 

B. Stagger joints on double layers of insulation. 
 

C. Apply insulation continuously over fittings, valves, and specialties, except as otherwise indicated. 
 

D. Apply insulation with a minimum number of joints. 
 

E. Apply insulation with integral jackets as follows: 
 

1. Pull jacket tight and smooth. 
2. Cover circumferential joints with butt strips, at least 3 inches wide, and of same material as 

insulation jacket. Secure with adhesive and outward clinching staples along both edges of 
butt strip and space 4 inches on center. 

3. Longitudinal Seams:  Overlap seams at least 1-1/2 inches.  Apply insulation with longitudinal 
seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap.  Staple laps with 
outward clinching staples along edge at 4 inches on center. 

 
a. Exception:  Do not staple longitudinal laps on insulation applied to piping systems with 

surface temperatures at or below 35 deg F. 
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4. Vapor Barrier Coatings:  Where vapor barriers are indicated, apply on seams and joints, over 
staples, and at ends butt to flanges, unions, valves, and fittings. 

5. At penetrations in jackets for thermometers and pressure gages, fill and seal voids with 
vapor barrier coating. 

6. Repair damaged insulation jackets, except metal jackets, by applying jacket material around 
damaged jacket.  Adhere, staple, and seal.  Extend patch at least 2 inches in both directions 
beyond damaged insulation jacket and around the entire circumference of the pipe. 

 
F. Roof Penetrations:  Apply insulation for interior applications to a point even with the top of the roof 

flashing.  Seal with vapor barrier coating.  Apply insulation for exterior applications butted tightly to 
interior insulation ends.  Extend metal jacket for exterior insulation outside roof flashing at least 2 
inches below top of roof flashing.  Seal metal jacket to roof flashing with vapor barrier coating. 

 
G. Exterior Wall Penetrations:  For penetrations of below grade exterior walls, terminate insulation 

flush with mechanical sleeve seal.  Seal terminations with vapor barrier coating. 
 

H. Interior Walls and Partitions Penetrations:  Apply insulation continuously through walls and 
partitions, except fire-rated walls and partitions.  Apply an aluminum jacket with factory-applied 
moisture barrier over insulation.  Extend 2 inches from both surfaces of wall or partition.  Secure 
aluminum jacket with metal bands at both ends.  Seal ends of jacket with vapor barrier coating.  
Seal around penetration with joint sealer.  

 
I. Fire-Rated Walls and Partitions Penetrations:  Terminate insulation at penetrations through fire-

rated walls and partitions.  Seal insulation ends with vapor barrier coating.  Seal around penetration 
with firestopping or fire-resistant joint sealer.  

 
J. Floor Penetrations:  Terminate insulation underside of floor assembly and at floor support at top of 

floor. 
 

K. Flanges, Fittings, and Valves - Interior Exposed and Concealed:  Coat pipe insulation ends with 
vapor barrier coating.  Apply premolded, precut, or field-fabricated segments of insulation around 
flanges, unions, valves, and fittings.  Make joints tight.  Bond with adhesive. 

 
1.  Use same material and thickness as adjacent pipe insulation. 
2.  Overlap nesting insulation by 2 inches or 1-pipe diameter, which ever is greater. 
3.  Apply materials with adhesive, fill voids with mineral fiber insulating cement.  Secure with 

wire or tape. 
4.  Insulate elbows and tees smaller than 3 inches pipe size with premolded insulation. 
5.  Insulate elbows and tees 3 inches and larger with premolded insulation or insulation material 

segments.  Use at least 3 segments for each elbow. 
  6.  Cover insulation, except for metal jacketed insulation, with PVC fitting covers and seal 

circumferential joints with butt strips. 
 

L. Hangers and Anchors:  Apply insulation continuously through hangers and around anchor 
attachments.  Install saddles, shields, and inserts as specified in Division 15 Section "Supports and 
Anchors."  For cold surface piping, extend insulation on anchor legs a minimum of 12 inches and 
taper and seal insulation ends. 

 
1.  Inserts and Shields:  Cover hanger inserts and shields with jacket material matching adjacent 

pipe insulation. 
 
 

3.4  BELOW GROUND PIPE INSULATION INSTALLATION 
 

A. General:  The following are additional requirements for insulation applied to piping installed below 
ground. 
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B. Coat bore surfaces of insulation materials with insulating cement of type recommended by 

insulation manufacturer.  Apply enough cement to fill surface cells.  Do not use adhesives for this 
coating. 

 
C. Secure insulation with a minimum of 2 stainless-steel bands for each section of insulation. 

 
D. Terminate insulation at anchor blocks. 

 
E. Apply insulation continuously through sleeves and manholes, except as specified above for exterior 

wall penetrations. 
 

F. Finishing:  Apply 3 coats of asphaltic mastic to a finish thickness of 3/16 inch over insulation 
materials.  Apply 10 by 10 mesh glass cloth between coats.  Overlap edges of glass cloth by 2 
inches. 

 
 
3.5  GLASS FIBER PIPE INSULATION INSTALLATION 
 

A. Bond insulation to pipe with lagging adhesive. 
 

B. Seal exposed ends with lagging adhesive. 
 

C. Seal seams and joints with vapor barrier compound. 
 
 
3.6  FLEXIBLE ELASTOMERIC CELLULAR PIPE INSULATION INSTALLATION 
 

A. Slip insulation on the pipe before making connections wherever possible.  Seal joints with adhesive. 
 Where the slip-on technique is not possible, cut one side longitudinally and apply to the pipe.  Seal 
seams and joints with adhesive. 

 
B. Valves, Fittings, and Flanges:  Cut insulation segments from pipe or sheet insulation.  Bond to 

valve, fitting, and flange and seal joints with adhesive. 
 

1.  Miter cut materials to cover soldered elbows and tees. 
2.  Fabricate sleeve fitting covers from flexible elastomeric cellular insulation for screwed valves, 

fittings, and specialties.  Miter cut materials.  Overlap adjoining pipe insulation. 
 
 
3.7  EQUIPMENT INSULATION INSTALLATION, GENERAL 
 

A. Install board and block materials with a minimum dimension of 12 inches and a maximum 
dimension of 48 inches. 

 
B. Groove and score insulation materials as required to fit as closely as possible to the equipment and 

to fit contours of equipment.  Stagger end joints. 
 

C. Insulation Thicknesses Greater than 2 Inches:  Install insulation in multiple layers with staggered 
joints. 

 
D. Bevel insulation edges for cylindrical surfaces for tight joint. 
 
E. Secure sections of insulation in place with wire or bands spaced at 9 inches centers, except for 

flexible elastomeric cellular insulation. 
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F. Protect exposed corners with corner angles under wires and bands. 
 

G. Manholes, Handholes, and Information Plates:  Bevel and seal insulation ends around manholes, 
handholes, ASME stamps, and nameplates. 

 
H. Removable Insulation:  Install insulation on components that require periodic inspecting, cleaning, 

and repairing for easy removal and replacement without damage to adjacent insulation. 
 

I. Finishing:  Except for flexible elastomeric cellular insulation, apply 2 coats of vapor barrier 
compound to a minimum thickness of 1/16 inch.  Install a layer of glass cloth embedded between 
layers. 

 
 
3.8  GLASS FIBER EQUIPMENT INSULATION INSTALLATION 
 

A. Secure insulation with anchor pins and speed washers. 
 

B. Space anchors at maximum intervals of 18 inches in both directions and not more than 3 inches 
from edges and joints. 

 
C. Apply a smoothing coat of insulating and finishing cement to finished insulation. 

 
 
3.9  FLEXIBLE ELASTOMERIC CELLULAR EQUIPMENT INSULATION INSTALLATION 
 

A. Install sheets of the largest manageable size. 
 

B. Apply full coverage of adhesive to the surfaces of the equipment and to the insulation. 
 

C. Butt insulation joints firmly together and apply adhesive to insulation edges at joints. 
 
 
3.10 DUCT INSULATION 
 

A. Install block and board insulation as follows: 
 

1.  Adhesive and Band Attachment:  Secure block and board insulation tight and smooth with at 
least 50 percent coverage of adhesive.  Install bands spaced 12 inches apart.  Protect 
insulation under bands and at exterior corners with metal corner angles.  Fill joints, seams, 
and chipped edges with vapor barrier compound. 

2. Speed Washers Attachment:  Secure insulation tight and smooth with speed washers and 
welded pins.  Space anchor pins 18 inches apart each way and 3 inches from insulation 
joints.  Apply vapor barrier coating compound to insulation in contact, open joints, breaks, 
punctures, and voids in insulation. 

 
B. Blanket Insulation:  Install tight and smooth.  Secure to ducts having long sides or diameters as 

follows: 
 

1.  Smaller Than 24 Inches:  Bonding adhesive applied in 6 inches wide transverse strips on 12 
inches centers. 

2. 24 Inches and Larger:  Anchor pins spaced 12 inches apart each way.  Apply bonding 
adhesive to prevent sagging of the insulation. 

3. Overlap joints 3 inches. 
4. Seal joints, breaks, and punctures with vapor barrier compound. 
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3.11 JACKETS 
 

A. Foil and Paper Jackets (FP):  Install jackets drawn tight.  Install lap or butt strips at joints with 
material same as jacket.  Secure with adhesive.  Install jackets with 1-1/2 inches laps at longitudinal 
joints and 3 inch wide butt strips at end joints. 

 
1.  Seal openings, punctures, and breaks in vapor barrier jackets and exposed insulation with 

vapor barrier compound. 
 

B. Exterior Exposed Insulation:  Install continuous aluminum jackets and seal all joints and seams with 
waterproof sealant. 

 
C. Install metal jacket with 2 inches overlap at longitudinal and butt joints.  Overlap longitudinal joints 

to shed water.  Seal butt joints with weatherproof sealant recommended by insulation manufacturer. 
 Secure jacket with stainless-steel draw bands 12 inches on center and at butt joints. 

 
D. Install the PVC jacket with 1 inch overlap at longitudinal and butt joints and seal with adhesive. 

 
E. Install glass cloth jacket directly over insulation.  On insulation with a factory applied jacket, install 

the glass cloth jacket over the factory applied jacket.  Install jacket drawn smooth and tight with a 2 
inch overlap at joints.  Embed glass cloth between (2) 1/16 inch thick coats of lagging adhesive.  
Completely encapsulate the insulation with the jacket, leaving no exposed raw insulation. 

 
 
3.12 FINISHES 
 

A. Flexible Elastomeric Cellular Insulation:  After adhesive has fully cured, apply 2 coats of protective 
coating to exposed insulation. 

 
 
3.13 APPLICATIONS 
 

A. General:  Materials and thicknesses are specified in schedules at the end of this Section. 
 

B. Interior, Exposed Piping Systems:  Unless otherwise indicated, insulate the following piping 
systems: 

 
1.  Domestic cold water. 
2. Storm water.  Insulate only roof drain bodies and horizontal rainwater leaders of storm water 

piping. 
3. Domestic hot water. 
4. Recirculated hot water. 
5. Sanitary drains for fixtures accessible to the disabled. 
6.  Refrigerant suction. 

 
C. Interior, Concealed Piping Systems:  Unless otherwise indicated, insulate the following piping 

systems: 
 

1.  Domestic cold water. 
2.  Storm water.  Insulate only roof drain bodies and horizontal rainwater leaders of storm water 

piping. 
3.  Domestic hot water. 
4.  Recirculated hot water. 
5.  Refrigerant suction. 
6.  Chilled water (35 to 55 deg F). 
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D. Exterior, Exposed Piping Systems:  Unless otherwise indicated, insulate the following piping 
systems: 

 
1.  Domestic cold water. 
2.  Storm water. 
3.  Refrigerant suction. 
4.  Hydronic piping (35 to 99 deg F). 

 
E. Exterior, Concealed Piping Systems:  Unless otherwise indicated, insulate the following piping 

systems: 
 

1.  Domestic cold water. 
2.  Storm water. 
3.  Refrigerant suction. 
4.  Hydronic piping (35 to 99 deg F). 

 
F. Equipment:  Unless otherwise indicated, insulate the following indoor equipment: 

 
1.  Domestic cold water equipment, tanks, and pumps. 
2.  Domestic hot water equipment, tanks, and water heaters. 
3.  Low temperature brine equipment, tanks, pumps, and heat exchangers, 0 deg F to 34 deg F. 
4.  Chilled water equipment, tanks, pumps, and heat exchangers. 
5.  Heating water equipment, tanks, pumps, and heat exchangers, 100 deg F to 250 deg F. 

 
G. Duct Systems:  Unless otherwise indicated, insulate the following duct systems: 

 
1.  Interior concealed supply, return and outside air ductwork. 
2.  Interior exposed supply, return and outside air ductwork. 
3.  Exterior exposed supply and return ductwork. 
4.  Interior exposed and concealed supply fans, air handling unit casings and outside air 

plenums. 
 
 
3.14 PIPE INSULATION SCHEDULES 
 

A. General:  Abbreviations used in the following schedules include: 
 

1.  Field-Applied Jackets:  P - PVC, K - Foil and Paper, A - Aluminum, SS - Stainless Steel. 
2.  Pipe Sizes:  NPS - Nominal Pipe Size. 

 
B. Domestic Cold Water and Storm Water All Sizes (Interior):  1/2 inch thick glass fiber, cellular glass, 

or flexible elastomeric insulation.  Field-applied jacket is not required. 
 

INTERIOR DOMESTIC HOT WATER AND RECIRCULATED HOT WATER 
 

VAPOR FIELD- 
PIPE SIZES  THICKNESS BARRIER APPLIED 
(NPS)      MATERIALS            IN INCHES REQ'D   JACKET        
1/2 TO 1-1/4 FLEXIBLE ELASTOMERIC 1.0 NO NONE 
1-1/2 TO 6 FLEXIBLE ELASTOMERIC 1.5 NO NONE 
 

 
 
SANITARY DRAINS AND TRAPS EXPOSED AT FIXTURES FOR DISABLED - REFERENCE PLUMBING 
PLANS. 
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INTERIOR REFRIGERANT SUCTION AND DUAL-TEMP CHILLED/HOT WATER (35 TO 100 DEG F) 
EXPOSED AND CONCEALED 

 
VAPOR FIELD- 

PIPE SIZES  THICKNESS BARRIER APPLIED 
(NPS)      MATERIALS            IN INCHES REQ'D   JACKET        

 
1/2 TO FLEXIBLE ELASTOMERIC 1 YES NONE 
 1-1/4 

 
1-1/2 TO 4 FLEXIBLE ELASTOMERIC 1 YES NONE 
 

 
EXTERIOR REFRIGERANT SUCTION AND DUAL-TEMP HYDRONIC AND CHILLED/HOT WATER (35 
TO 100 DEG F) EXPOSED AND CONCEALED 

 
VAPOR FIELD- 

PIPE SIZES  THICKNESS BARRIER APPLIED 
(NPS)      MATERIALS            IN INCHES REQ'D   JACKET        

 
1/2 TO GLASS FIBER 2 YES (A) 
 1-1/4 FLEXIBLE ELASTOMERIC 1 YES NONE 

 
 
1-1/2 TO 8 GLASS FIBER 2-1/2 YES (A) 

FLEXIBLE ELASTOMERIC 1 YES NONE 
 

 
 
3.15 EQUIPMENT INSULATION SCHEDULES 
 

INTERIOR EXPOSED DOMESTIC COLD WATER EQUIPMENT, TANKS, AND PUMPS 
 

VAPOR FIELD- 
THICKNESS IN BARRIER APPLIED 

MATERIAL           FORM      INCHES       REQ'D   JACKET        
 

FLEXIBLE SHEET 1 YES NONE 
 ELASTOMERIC 

 
 

INTERIOR EXPOSED BOILER FLUES AND BREECHINGS 
 

VAPOR FIELD- 
THICKNESS IN BARRIER APPLIED 

MATERIAL           FORM      INCHES       REQ'D   JACKET        
 

CALCIUM SILICATE BLOCK 4 N0 (A) 
 
 
3.16 DUCT SYSTEMS INSULATION SCHEDULE 
 

INTERIOR CONCEALED HVAC SUPPLY AND RETURN DUCTS AND PLENUMS 
 

VAPOR FIELD- 
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THICKNESS IN BARRIER APPLIED 
MATERIAL           FORM      INCHES       REQ'D   JACKET        

 
DUCT LINER SHEET 1 NO NONE 

 
 

INTERIOR EXPOSED HVAC SUPPLY AND RETURN DUCTS AND PLENUMS 
 

VAPOR FIELD- 
THICKNESS IN BARRIER APPLIED 

MATERIAL           FORM      INCHES       REQ'D   JACKET        
 

DUCT LINER SHEET 1 NO NONE 
 
 
END OF SECTION 15250 
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WATER DISTRIBUTION PIPING - SECTION 15411 
 
 
PART 1 - GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 

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

 
 
1.2  SUMMARY 
 

A. This Section includes water distribution piping from locations indicated to fixtures and equipment 
inside building. 

 
 
1.3  DEFINITIONS 
 

A. Water Service Piping:  Water piping outside building that conveys water to building. 
 

B. Service Entrance Piping:  Water piping at entry into building between water service piping and 
water distribution piping. 

 
C. Water Distribution Piping:  Water piping inside building that conveys water to fixtures and 

equipment throughout the building. 
 

D. The following are industry abbreviations for plastic piping materials: 
 

1. PVC:  Polyvinyl chloride. 
 
 
1.4  SYSTEM PERFORMANCE REQUIREMENTS 
 

A. Provide components and installation capable of producing piping systems with the following 
minimum working-pressure ratings, unless otherwise indicated: 

 
1. Combined Fire-Protection and Domestic, Service Entrance Piping:  250 psig. 

  2. Service Entrance Piping:  160 psig. 
3. Water Distribution Piping:  125 psig. 

 
 
1.5  SUBMITTALS 
 

A. Water Samples, Test Results, and Reports:  Specified in "Field Quality Control" and "Cleaning" 
articles. 

 
 
1.6  QUALITY ASSURANCE 
 

A. Provide listing/approval stamp, label, or other marking on piping made to specified standards. 
 

B. Comply with ASME B31.9, "Building Services Piping," for materials, products, and installation. 
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C. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic potable-water 
piping components.  Include marking "NSF-pw" on plastic potable-water piping. 

 
D. Comply with NSF 61, "Drinking Water System Components--Health Effects," Sections 1 through 9 

for potable-water piping and components. 
 
 
PART 2 - PRODUCTS 
 
2.1  PIPES AND TUBES 
 

A. General:  Applications of the following pipe and tube materials are indicated in Part 3 "Piping 
Applications" Article. 

 
B. Soft Copper Tube:  ASTM B 88, Types K and L, water tube, annealed temper. 

 
C. Hard Copper Tube:  ASTM B 88, Types L and M, water tube, drawn temper. 

 
D. Ductile-Iron Pipe:  AWWA C151, 250-psig minimum pressure rating with mechanical- or push-on-

joint bell, plain spigot end, and AWWA C104 cement-mortar lining.  Include AWWA C111 ductile-
iron gland, rubber gasket, and steel bolts with mechanical-joint pipe.  Include AWWA C111 rubber 
gasket with push-on-joint pipe. 

 
E. Galvanized Steel Pipe:  ASTM A 53, Type E or S, Grade A or B, Schedule 40. 

 
F. Galvanized, Steel Pipe Nipples:  ASTM A 733, made of ASTM A 53 or ASTM A 106, Schedule 40, 

seamless, steel pipe. 
 

G. PVC Plastic Pipe:  ASTM D 1785, Schedules 40 and 80. 
 
 
2.2  PIPE AND TUBE FITTINGS 
    

A. Copper, Solder-Joint Pressure Fittings:  ASME B16.18 cast-copper alloy or ASME B16.22 wrought 
copper. 

 
B. Copper, Grooved-End Fittings:  ASTM B 75 copper tube or ASTM B 584 bronze castings. 

 
C. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint end.  Furnish Class 300 flanges if 

required to match piping. 
 

D. Copper Unions:  ASME B16.18, cast-copper-alloy, hexagonal-stock body with ball-and-socket joint, 
metal-to-metal seating surfaces, and solder-joint, threaded, or solder-joint and threaded ends.  
Include threads conforming to ASME B1.20.1 on threaded ends. 

 
E. Ductile-Iron, Mechanical- or Push-on-Joint Fittings:  AWWA C110, ductile- or gray-iron standard 

pattern; or AWWA C153, ductile-iron compact pattern; with 250-psig minimum pressure rating and 
AWWA C104 cement-mortar lining.  Include AWWA C111 ductile- or gray-iron glands, rubber 
gaskets, and steel bolts with mechanical-joint fittings.  Include AWWA C111 rubber gaskets with 
push-on-joint fittings. 

 
F. Ductile-Iron, Flexible Expansion Joints:  Compound fitting with combination of flanged and 

mechanical-joint ends conforming to AWWA C110 or AWWA C153.  Include 2 gasketed ball-joint 
sections, 1 or more gasketed sleeve sections, 250-psig minimum working-pressure rating, and 
AWWA C550 epoxy interior coating.  Assemble components for offset and expansion indicated.  
Include AWWA C111 ductile-iron glands, rubber gaskets, and steel bolts. 
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G. Ductile-Iron Deflection Fittings:  Compound coupling fitting with sleeve and flexing sections for up to 

20-degree deflection, gaskets, and restrained-joint ends conforming to AWWA C110 or 
AWWA C153.  Include 250-psig minimum working-pressure rating and AWWA C104 cement-mortar 
lining or AWWA C550 epoxy interior coating.  Include AWWA C111 ductile-iron glands, rubber 
gaskets, and steel bolts. 

 
H. Ductile-Iron Expansion Joints:  3-piece assembly consisting of telescoping sleeve with gaskets and 

restrained-type, ductile-iron, bell-and-spigot end sections conforming to AWWA C110 or 
AWWA C153.  Include 250-psig minimum working-pressure rating and AWWA C104 cement-mortar 
lining or AWWA C550 epoxy interior coating.  Select and assemble components for expansion 
indicated.  Include AWWA C111 ductile-iron glands, rubber gaskets, and steel bolts. 

 
I. Ductile-Iron Flanged Fittings:  AWWA C110, ductile- or gray-iron standard pattern; with 250-psig 

minimum pressure rating and AWWA C104 cement-mortar lining. 
 

J. Malleable-Iron Unions:  ASME B16.39, Class 150, hexagonal-stock body with ball-and-socket joint, 
metal-to-metal bronze seating surfaces, and female threaded ends with threads according to 
ASME B1.20.1.  Furnish Class 300 unions if required to match piping. 

 
K. Cast-Iron, Threaded Flanges:  ASME B16.1, Class 125.  Furnish Class 250 flanges if required to 

match piping. 
 

L. Schedule 40, PVC Socket Fittings:  ASTM D 2466. 
 
 
2.3  JOINING MATERIALS 
 

A. General:  Applications of the following piping joining materials are indicated in Part 3 "Piping 
Applications" Article. 

 
B. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for commonly used joining 

materials. 
 

C. Solder:  ASTM B 32, Alloy Sn95, Sn94, or E; lead free. 
 

D. Brazing Filler Metal:  AWS A5.8, BCuP, copper phosphorus or BAg, silver classification. 
 

E. Transition Couplings:  Coupling or other manufactured fitting same size as, with pressure rating at 
least equal to, and with ends compatible with piping to be joined. 

 
 
2.4  POLYETHYLENE ENCASEMENT 
 

A. Polyethylene Encasement for Ductile-Iron Piping:  ASTM A 674 or AWWA C105 polyethylene film, 
0.008-inch minimum thickness, tube or sheet. 

 
2.5  VALVES: 
 

A. Refer to Division 15 Section "Valves" for general-duty valves. 
B. Refer to Division 15 Section "Plumbing Specialties" for special-duty valves. 

 
 
PART 3 - EXECUTION 
 
3.1  PIPING APPLICATIONS 
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A. Transition and special fittings with pressure ratings at least equal to piping pressure rating may be 

used in applications below, unless otherwise indicated. 
 

B. Flanges may be used on aboveground piping, unless otherwise indicated. 
 

C. Fitting Option:  Mechanically formed tee-branch outlets and brazed joints may be used on 
aboveground copper tubing. 

 
D. Underground, Service Entrance Piping:  Do not use flanges or valves underground.  Use the 

following: 
 

1. 4- to 8-Inch NPS:  Ductile-iron pipe and fittings, and mechanical or push-on joints. 
 

E. Aboveground, Water Distribution Piping:  Use the following: 
 

1. 1-1/2-Inch NPS and Smaller:  Hard copper tube, Type L; copper, solder-joint fittings; and 
soldered joints. 

2. 2-Inch NPS:  Hard copper tube, Type L; copper, solder-joint fittings; and soldered joints. 
3. 2-1/2- to 3-1/2-Inch NPS:  Hard copper tube, Type L; copper, solder-joint fittings; and 

soldered joints. 
4. 4- to 6-Inch NPS:  Flanged, ductile-iron pipe and flanged, ductile-iron fittings. 
5. 8-Inch NPS:  Flanged, ductile-iron pipe and flanged, ductile-iron fittings. 

 
F. Underground, Water Distribution Piping:  Do not use flanges or valves underground.  Use the 

following: 
 

1. 2-Inch NPS and Smaller:  Soft copper tube, Type L; wrought-copper, solder-joint pressure 
fittings; and soldered joints. 

2. 2-1/2- to 4-Inch NPS:  Hard copper tube, Type L; wrought-copper, solder-joint pressure 
fittings; and soldered joints. 

 
 
3.2  VALVE APPLICATIONS 
 

A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the 
following requirements apply: 

 
1. Shutoff Duty:  Use gate, ball, or butterfly valves. 
2. Throttling Duty:  Use globe, ball, or butterfly valves. 

 
B. Grooved-end butterfly valves may be used with grooved-end piping. 

 
 
3.3  PIPING INSTALLATION, GENERAL 
 

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping installation. 
 
 
3.4  SERVICE ENTRANCE PIPING INSTALLATION 
 

A. Extend service entrance piping to exterior water service piping in sizes and locations indicated for 
service entrances into building.  

 
B. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve, inside 

building at each service entrance pipe. 
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C. Install water-pressure regulators downstream from shutoff valves.  Refer to Division 15 Section 

"Plumbing Specialties" for water-pressure regulators. 
 

D. Ductile-Iron, Service Entrance Piping:  Comply with AWWA C600.  Install buried piping between 
shutoff valve and connection to water service piping with restrained joints.  Anchor pipe to wall or 
floor at entrance.  Include thrust-block supports at vertical and horizontal offsets. 

 
1. Encase piping with polyethylene film according to ASTM A 674 or AWWA C105. 

 
E. Install cast-iron sleeve with water stop and mechanical sleeve seal at each service entrance pipe 

penetration through foundation wall.  Select number of interlocking rubber links required to make 
installation watertight.  Refer to Division 15 Section "Basic Mechanical Materials and Methods" for 
sleeves and mechanical sleeve seals. 

 
F. Install wall penetration system at each service entrance pipe penetration through foundation wall.  

Make installation watertight.  Refer to Division 15 Section "Basic Mechanical Materials and 
Methods" for wall penetration systems. 

 
 
3.5  WATER DISTRIBUTION PIPING INSTALLATION 
 

A. Install piping level without pitch. 
 
 B. Fitting Option for Hard Copper Tube:  Mechanically formed tee-branch outlets may be used instead 

of tee fittings. 
 
 
3.6  JOINT CONSTRUCTION 
 

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping joint 
construction. 

 
B. Mechanically Formed Outlets:  Form tee in copper tube according to equipment manufacturer's 

written instructions.  Use tool designed for copper tube, drill pilot hole, form collar for outlet, dimple 
tube forming seating stop, and braze branch tube into collar. 

 
C. Grooved Joints:  Assemble joints with coupling, gasket, lubricant, and bolts according to coupling 

and fitting manufacturer's written instructions. 
 
 

3.7  ROUGHING-IN FOR WATER METERS 
  

A. Rough-in water piping and install water meters according to utility company's requirements.  Water 
meters will be furnished by utility. 

 
 
3.8  VALVE INSTALLATION 
 

A. Sectional Valves:  Install sectional valves close to main on each branch and riser serving plumbing 
fixtures or equipment, and where indicated.  Use ball valves for piping 2-inch NPS and smaller.  
Use gate or butterfly valves for piping 2-1/2-inch NPS and larger. 

 
B. Shutoff Valves:  Install shutoff valve on each water supply to equipment, on each supply to 

plumbing fixtures without supply stops, and where indicated.  Use ball valves for piping 2-inch NPS 
and smaller.  Use gate or butterfly valves for piping 2-1/2-inch NPS and larger. 
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C. Drain Valves:  Install drain valves for equipment, at base of each water riser, at low points in 

horizontal piping, and where required to drain water piping. 
 

1. Install hose-end drain valves at low points in water mains, risers, and branches. 
2. Install stop-and-waste drain valves where indicated. 

 
 
3.9  HANGER AND SUPPORT INSTALLATION 
 

A. Refer to Division 15 Section "Hangers and Supports" for pipe hanger and support devices.  Install 
the following: 

 
1. Riser clamps, MSS Type 8 or Type 42, for vertical runs. 
2. Adjustable steel clevis hangers, MSS Type 1, for individual, straight, horizontal runs 100 feet 

and less. 
3. Adjustable roller hangers, MSS Type 43, for individual, straight, horizontal runs longer than 

100 feet. 
4. Spring cushion rolls, MSS Type 49, if indicated, for individual, straight, horizontal runs longer 

than 100 feet. 
5. Pipe rolls, MSS Type 44, for multiple, straight, horizontal runs 100 feet or longer.  Support 

pipe rolls on trapeze. 
6. Spring hangers, MSS Type 52, for supporting base of vertical runs. 

 
B. Install supports according to Division 15 Section "Hangers and Supports." 

 
C. Support vertical piping and tubing at base and at each floor. 
 
D. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods. 

 
E. Install hangers for copper tubing with the following maximum spacing and minimum rod diameters: 

 
1. 3/4-Inch NPS and Smaller:  Maximum horizontal spacing, 60 inches with 3/8-inch minimum 

rod diameter; maximum vertical spacing, 10 feet. 
2. 1-Inch NPS:  Maximum horizontal spacing, 72 inches with 3/8-inch minimum rod diameter; 

maximum vertical spacing, 10 feet. 
3. 1-1/4-Inch NPS:  Maximum horizontal spacing, 72 inches with 3/8-inch minimum rod 

diameter; maximum vertical spacing, 10 feet. 
4. 1-1/2 and 2-Inch NPS:  Maximum horizontal spacing, 96 inches with 3/8-inch minimum rod 

diameter; maximum vertical spacing, 10 feet. 
5. 2-1/2-Inch NPS:  Maximum horizontal spacing, 108 inches with 1/2-inch minimum rod 

diameter; maximum vertical spacing, 10 feet. 
6. 3-Inch NPS:  Maximum horizontal spacing, 10 feet with 1/2-inch minimum rod diameter; 

maximum vertical spacing, 10 feet. 
7. 3-1/2-Inch NPS:  Maximum horizontal spacing, 10 feet with 1/2-inch minimum rod diameter; 

maximum vertical spacing, 10 feet. 
8. 4- and 5-Inch NPS:  Maximum horizontal spacing, 10 feet with 1/2-inch minimum rod 

diameter; maximum vertical spacing, 10 feet. 
9. 6-Inch NPS:  Maximum horizontal spacing, 10 feet with 5/8-inch minimum rod diameter; 

maximum vertical spacing, 10 feet. 
10. 8-Inch NPS:  Maximum horizontal spacing, 10 feet with 3/4-inch minimum rod diameter; 

maximum vertical spacing, 10 feet. 
 

F. Install hangers for steel and ductile-iron piping with the following maximum spacing and minimum 
rod diameters: 
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1. 1-1/4-Inch NPS and Smaller:  Maximum horizontal spacing, 84 inches with 3/8-inch minimum 
rod diameter; maximum vertical spacing, 15 feet. 

2. 1-1/2-Inch NPS:  Maximum horizontal spacing, 108 inches with 3/8-inch minimum rod 
diameter; maximum vertical spacing, 15 feet. 

3. 2-Inch NPS:  Maximum horizontal spacing, 10 feet with 3/8-inch minimum rod diameter; 
maximum vertical spacing, 15 feet. 

4. 2-1/2-Inch NPS:  Maximum horizontal spacing, 11 feet with 1/2-inch minimum rod diameter; 
maximum vertical spacing, 15 feet. 

5. 3- and 3-1/2-Inch NPS:  Maximum horizontal spacing, 12 feet with 1/2-inch minimum rod 
diameter; maximum vertical spacing, 15 feet. 

6  4- and 5-Inch NPS:  Maximum horizontal spacing, 12 feet with 5/8-inch minimum rod 
diameter; maximum vertical spacing, 15 feet. 

7  6-Inch NPS:  Maximum horizontal spacing, 12 feet with 3/4-inch minimum rod diameter; 
maximum vertical spacing, 15 feet. 

8  8- through 12-Inch NPS:  Maximum horizontal spacing, 12 feet with 7/8-inch minimum rod 
diameter; maximum vertical spacing, 15 feet. 

 
G. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written 

instructions. 
 
 
3.10 CONNECTIONS 
 

A. Connect service entrance piping to exterior water service piping.  Use transition fitting to join 
dissimilar piping materials. 

B. Connect water distribution piping to service entrance piping at shutoff valve, and extend to and 
connect to the following: 

 
1.  Booster Systems:  Connect cold-water suction and discharge piping. 
2. Water Heaters:  Connect cold-water supply and hot-water outlet piping in sizes indicated, but 

not smaller than sizes of water heater connections. 
3.  Plumbing Fixtures:  Connect hot- and cold-water supply piping in sizes indicated, but not 

smaller than required by plumbing code.  Refer to Division 15 Section "Plumbing Fixtures." 
4.  Equipment:  Connect hot- and cold-water supply piping as indicated.  Provide shutoff valve 

and union for each connection.  Use flanges instead of unions for connections 2-1/2-inch 
NPS and larger. 

 
 
3.11 FIELD QUALITY CONTROL 
 

A. Inspect service entrance piping and water distribution piping as follows: 
 

1.  Do not enclose, cover, or put piping into operation until it is inspected and approved by 
authorities having jurisdiction. 

2.  During installation, notify authorities having jurisdiction at least 24 hours before inspection 
must be made.  Perform tests specified below in presence of authorities having jurisdiction. 

 
a. Roughing-In Inspection:  Arrange for inspection of piping before concealing or closing-

in after roughing-in and before setting fixtures. 
b. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to 

observe tests specified below and to ensure compliance with requirements. 
 

3.  Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, 
make required corrections and arrange for reinspection. 

4.  Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction. 
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B. Test service entrance piping and water distribution piping as follows: 
 

1.  Test for leaks and defects in new piping and parts of existing piping that have been altered, 
extended, or repaired.  If testing is performed in segments, submit separate report for each 
test, complete with diagram of portion of piping tested. 

2.  Leave uncovered and unconcealed new, altered, extended, or replaced water piping until it 
has been tested and approved.  Expose work that has been covered or concealed before it 
has been tested and approved. 

3.  Cap and subject piping to static water pressure of 50 psig above operating pressure, without 
exceeding pressure rating of piping system materials.  Isolate test source and allow to stand 
for 4 hours.  Leaks and loss in test pressure constitute defects that must be repaired. 

4.  Repair leaks and defects with new materials and retest piping or portion thereof until 
satisfactory results are obtained. 

5.  Prepare reports for tests and required corrective action. 
 
 
3.12 CLEANING 
 

A. Clean and disinfect potable service entrance piping and water distribution piping as follows: 
 

1.  Purge new piping and parts of existing water piping that have been altered, extended, or 
repaired before using. 

2.  Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if 
method is not prescribed, procedure described in either AWWA C651 or AWWA C652 or as 
described below: 

 
a. Flush piping system with clean, potable water until dirty water does not appear at 

outlets. 
b. Fill and isolate system according to either of the following: 

 
1.  Fill system or part thereof with water/chlorine solution with at least 50 ppm of 

chlorine.  Isolate with valves and allow to stand for 24 hours. 
2.  Fill system or part thereof with water/chlorine solution with at least 200 ppm of 

chlorine.  Isolate and allow to stand for 3 hours. 
 

c. Flush system with clean, potable water until chlorine is no longer in water coming from 
system after the standing time. 

d. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat 
procedure if biological examination shows contamination. 

 
B. Prepare and submit reports for purging and disinfecting activities. 

 
C. Clean interior of piping system.  Remove dirt and debris as work progresses. 

 
 
3.13 COMMISSIONING 
 

A. Fill water piping.  Check components to determine that they are not air bound and that piping is full 
of water. 

 
B. Perform the following steps before putting into operation: 

 
1.  Close drain valves, hydrants, and hose bibbs. 
2.  Open shutoff valves to fully open position. 
3.  Open throttling valves to proper setting. 
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4.  Remove plugs used during testing of piping and plugs used for temporary sealing of piping 
during installation. 

5.  Remove and clean strainer screens.  Close drain valves and replace drain plugs. 
6.  Remove filter cartridges from housings and verify that cartridges are as specified for 

application where used and that cartridges are clean and ready for use. 
 

C. Check plumbing equipment and verify proper settings, adjustments, and operation.  Do not operate 
water heaters before filling with water. 

 
D. Check plumbing specialties and verify proper settings, adjustments, and operation. 

 
1.  Water-Pressure Regulators:  Set outlet pressure at 80 psig maximum, unless otherwise 

indicated. 
 

E. Energize pumps and verify proper operation. 
 
 
END OF SECTION 15411 
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PLUMBING SPECIALTIES - SECTION 15430 
 
 
PART 1 - GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 

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

 
 
1.2  SUMMARY 
 

A. This Section includes plumbing specialties for water distribution systems; soil, waste, and vent 
systems; and storm drainage systems. 

 
B. Products installed but not furnished under this Section include water meters that will be furnished by 

the utility company to the site and ready for installation. 
 
 
1.3  SYSTEM PERFORMANCE REQUIREMENTS 
 

A. Provide components and installation capable of producing piping systems with following minimum 
working pressure ratings, except where otherwise indicated: 

 
1. Water Distribution Systems, Below Ground:  150 psig. 
2. Water Distribution Systems, Above Ground:  125 psig. 
3. Soil, Waste, and Vent Systems:  10 foot head of water. 
4. Storm Drainage Systems:  10 foot head of water. 
5. Sanitary Sewage, Pumped Piping Systems:  75 psig. 

 
 
1.4  SUBMITTALS 
 

A. General:  Submit the following in accordance with Conditions of Contract and Division 1 
Specification Sections. 

 
B. Submit product data including rated capacities of selected models and weights (shipping, 

installation, and operation).  Indicate materials, finishes, dimensions, required clearances, and 
methods of assembly of components; and piping and wiring connections for the following plumbing 
specialty products: 

 
1. Backflow preventers. 
2. Water pressure regulators. 
3. Strainers. 
4. Hose bibbs, wall hydrants, and post and sanitary hydrants. 
5. Drain valves. 
6. Water hammer arresters. 
7. Trap seal primer valves. 
8. Cleanouts, cover plates, and access panels. 
9. Floor drains, open receptors, trench drains, and roof drains. 
10. Sleeve penetration systems. 

C. Maintenance data for inclusion in Operating and Maintenance manuals as specified in Division 1 
Section "Project Closeout" for the following: 
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1. Backflow preventers. 
2. Water pressure regulators. 
3. Backwater valves. 
4. Grease interceptors, grease recovery units, oil interceptors and oil storage tanks, and solids 

interceptors. 
 
 
1.5  QUALITY ASSURANCE 
 

A. Comply with ASME B31.9, "Building Services Piping," for materials, products, and installation. 
 

B. Electrical Component Standard:  NFPA 70, "National Electrical Code." 
 

C. Listing and Labeling:  Provide equipment that is listed and labeled. 
 

1. The Terms "Listed" and "Labeled":  As defined in the "National Electrical Code," Article 100. 
  2. Listing and Labeling Agency Qualifications:  A "Nationally Recognized Testing Laboratory" 

(NRTL) as defined in OSHA Regulation 1910.7. 
 

D. Design Concept:  The Drawings indicate capacities, sizes, and dimensional requirements of system 
components.  Components having equal performance characteristics that deviate from the indicated 
size and dimensions may be considered, provided deviations do not change the design concept or 
intended performance.  The burden of proof for equality of products is on the Contractor.  Refer to 
Division 1 Section "Product Substitutions." 

 
 
PART 2 - PRODUCTS 
 
2.1  MANUFACTURERS 
 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated in the Work include, but are not limited to, the following: 

 
1. Backflow Preventers: 

 
a. Ames Co., Inc. 
b. Cash by A.W. Cash Valve Mfg. Corp. 
c. Cla-Val Co. 
d. Conbraco Industries, Inc. 
e. Febco. 
f. Hersey Products, Inc., Grinnell Corp. 
g. Sparco, Inc. 
h. Watts Regulator Co. 

 
2. Water Pressure Regulators: 

 
a. Bermad. 
b. Cash by A.W. Cash Valve Mfg. Corp. 
c. Cla-Val Co. 
d. Conbraco Industries, Inc. 
e. G A Industries, Inc. 
f. Honeywell Braukmann. 
g. Keckley by O.C. Keckley Co. 
h. Spence Engineering Co., Inc. 
i. Watts Regulator Co. 
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3. Wall Hydrants and Post Hydrants: 
 

a. Ancon, Inc. 
b. Jones Manufacturing Co., Inc. 
c. Josam Co. 
d. Smith by Jay R. Smith Mfg. Co. Div., Smith Industries, Inc. 
e. Wade Div., Tyler Pipe. 
f. Watts Regulator Co. 
g. Woodford Manufacturing Co. Div., WCM Industries, Inc. 
 

 
4. Water Hammer Arresters: 

 
a. Amtrol, Inc. 
b. Ancon, Inc. 
c. Jones Manufacturing Co., Inc. 
d. Josam Co. 
e. Precision Plumbing Products, Inc. 
f. Smith by Jay R. Smith Mfg. Co. Div., Smith Industries, Inc. 
g. Sioux Chief Manufacturing Co., Inc. 
h. Wade Div., Tyler Pipe. 
i. Watts Regulator Co. 

 
5. Trap Seal Primer Valves: 

 
a. Ancon, Inc. 
b. Jones Manufacturing Co., Inc. 
c. Josam Co. 
d. Wade Div., Tyler Pipe. 
e. Watts Regulator Co. 
 

 
6. Sleeve Penetration Systems: 

 
a. Proset Systems, Inc. 

 
 
2.2  BACKFLOW PREVENTERS 
 

A. General:  ASSE Standard, backflow preventers, of size indicated for maximum flow rate indicated 
and maximum pressure loss indicated. 

 
1. Working Pressure:  150 psig minimum except where indicated otherwise. 
2. 2 Inches and Smaller:  Bronze body with threaded ends. 
3. 2-1/2 Inches and Larger:  Bronze, cast-iron, steel, or stainless-steel body with flanged ends. 

 
a. Interior Lining:  FDA-approved epoxy coating, for backflow preventers having cast-iron 

or steel body. 
 

4. Interior Components:  Corrosion-resistant materials. 
5. Exterior Finish:  Polished chrome plate when used in chrome- plated piping system. 
6. Strainer on inlet, where strainer is indicated. 

 
B. Hose Connection Vacuum Breakers:  ASSE 1011, nickel plated, with nonremovable and manual 

drain features, and ASME B1.20.7 garden-hose threads on outlet.  Units attached to rough-bronze-
finish hose connections may be rough bronze. 
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C. Reduced-Pressure-Principle Backflow Preventer:  ASSE 1013, consisting of (OS&Y) gate valves on 

inlet and outlet and strainer on inlet.  Include test cocks and pressure-differential relief valve having 
ASME A112.1.2 air-gap fitting located between 2 positive-seating check valves for continuous 
pressure application. 

 
1. Pressure Loss: 5 psig maximum, through middle 1/3 of flow range. 

 
D. Double-Check Backflow Prevention Assemblies:  ASSE 1015, consisting of shutoff valves on inlet 

and outlet and strainer on inlet.  Include test cocks with 2 positive-seating check valves for 
continuous pressure application. 

 
1. Pressure Loss:  5 psig maximum, through middle 1/3 of flow range. 

 
 
2.3  WATER PRESSURE REGULATORS 
 

A. General:  ASSE 1003, water pressure regulators, rated for initial working pressure of 150 psig 
minimum, of size, flow rate, and inlet and outlet pressures indicated.  Include integral factory-
installed or separate field-installed Y type strainer. 

 
1. 2 Inches and Smaller:  Bronze body with threaded ends. 
2. Interior Components:  Corrosion-resistant materials. 
3. Exterior Finish:  Polished chrome plate when used in chrome plated piping system. 

 
 
2.4  MISCELLANEOUS PIPING SPECIALTIES 
 

A. Piping specialties such as escutcheons, dielectric fittings, sleeves, and sleeve seals are specified in 
Division 15 Section "Basic Mechanical Materials and Methods." 

 
B. Strainers:  Y pattern, except where otherwise indicated, full size of connecting piping.  Include Type 

304 stainless-steel screens with 3/64-inch perforations except where other screens are indicated. 
 

1. Pressure Rating:  125 psig minimum steam working pressure except where otherwise 
indicated. 

2. Sizes 2 Inches and Smaller:  Bronze body, with female threaded ends. 
3. Sizes 2-1/2 Inches and Larger:  Cast-iron body, with interior FDA-approved epoxy coating 

and flanged ends. 
4. Y-Type Strainers:  Screwed screen retainer with centered blowdown. 

 
a. Drain:  Pipe plug. 

 
C. Hose Bibbs:  Bronze body, with renewable composition disc, 1/2 or 3/4 inch threaded or solder-joint 

inlet.  Provide ASME B1.20.7 garden-hose threads on outlet and integral or field-installed, 
nonremovable, drainable, hose-connection vacuum breaker. 

 
1. Finish:  Rough brass. 
2. Operation:  Operating key (handle).  Provide 1 operating key. 

 
D. Wall Hydrants:  ASME A112.21.3M or ASSE 1019, nonfreeze, automatic draining, antibackflow 

type, key operation, with 3/4 or 1 inch threaded or solder-joint inlet, and ASME B1.20.7 garden-
hose threads on outlet.  Provide 1 operating key. 

 
1. Type:  Recessed. 
2. Finish:  Nickel bronze. 
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E. Post Hydrants:  ASME A112.21.3M, nonfreeze, bronze casing, cast-iron or cast-aluminum casing 

guard, key operation.  Provide 1 operating key. 
 

1. Inlet:  3/4 or 1 inch threaded. 
2. Outlet:  Integral or field-installed, nonremovable and drainable hose-connection vacuum 

breaker, with outlet conforming to ASME B1.20.7 for garden-hose thread, and tapped drain 
port in valve housing. 

3. Length:  As required for installing inlet valve below frost line. 
 

F. Water Hammer Arresters:  ASME A112.26.1M, ASSE 1010, or PDI WH-201, bellows or piston type 
with pressurized cushioning chamber.  Sizes are based on water-supply fixture units, 
ASME A112.26.1M sizes "A" through "F" and PDI WH-201 sizes "A" through "F." 

 
G. Trap Seal Primer Valves:  ASSE 1018, water-supply-fed type, with the following characteristics: 

 
1. 125 psig minimum working pressure. 
2. Bronze body with atmospheric-vented drain chamber. 
3. Inlet and Outlet Connections:  1/2 inch threaded, union, or solder joint. 
4. Finish:  Chrome plated, or rough bronze for units used with pipe or tube that is not chrome 

finished. 
 
 
2.5  CLEANOUTS 
 

A. General:  Size cleanouts as indicated on drawings, or where not indicated, same size as connected 
drainage piping.  Cleanouts larger than 4 inches are not required except where indicated. 

 
 
2.6  FLOOR DRAINS 
 

A. General:  Size outlets as indicated on Product Data Sheet or drawings. 
 

B. Floor Drains:  ASME A112.21.1M, cast-iron body, with seepage flange and clamping device.  Floor 
drains for installation in floors not having membrane waterproofing may have seepage flange 
without clamping device.  Floor drains for use as area drains in exterior slab on grade may be 
furnished with anchor flange instead of seepage flange and clamping device.  See Product Data 
Sheet at end of Part 3 of this Section for shape, dimensions, strainer and body top finish, top-
loading classification, sump size, and specific features. 

 
C. Open Drains:  Shop- or field-fabricate from ASTM A 74, Service Class, hub-and-spigot, cast-iron, 

soil-pipe fittings.  Include P trap, hub-and-spigot riser section of length to provide depth indicated, 
and where indicated increaser fitting of size indicated, joined with ASTM C 564 neoprene gaskets.  
Size P trap as indicated on drawings. 

 
D. Deep Seal Traps:  Cast iron or bronze, with inlet and outlet matching connected piping, cleanout 

where indicated, and trap seal primer valve connection where indicated. 
 

1. 2 Inches Size:  4 inches minimum water seal. 
2. 2-1/2 Inches and Larger:  5 inches minimum water seal. 

 
E. Inlet Fittings:  Cast iron, with threaded inlet and threaded or spigot outlet, and trap seal primer valve 

connection. 
 

F. Air Gap Fittings:  ASME A112.1.2, cast iron or cast bronze, with fixed air gap, inlet for drain pipe or 
tube, and threaded or spigot outlet. 
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2.7  SLEEVE PENETRATION SYSTEMS 
 

A. Description:  UL 1479, through-penetration firestop assembly consisting of sleeve and stack fitting 
with firestopping plug. 

 
1. Sleeve:  Molded PVC plastic, of length to match slab thickness and with integral nailing 

flange on 1 end for installation in cast-in-place concrete slabs. 
 
 
PART 3 - EXECUTION 

 
3.1  PIPING SPECIALTY INSTALLATION 
 

A. Install backflow preventers of type, size, and capacity indicated, at each water supply connection to 
mechanical equipment and systems, and to other equipment and systems as indicated.  Comply 
with plumbing code and authority having jurisdiction.  Locate in same room as equipment being 
connected.  Install air-gap fitting on units having atmospheric vent connection and pipe relief outlet 
drain to nearest floor drain.  Do not install bypass around backflow preventer. 

 
B. Install strainers on supply side of each control valve, pressure-regulating valve, and solenoid valve, 

and where indicated. 
 

C. Install hose bibbs with integral or field-installed vacuum breaker. 
 

D. Install wall hydrants with integral or field-installed vacuum breaker. 
 

E. Install trap seal primer valves with valve outlet piping pitched down toward drain trap a minimum of 
1/8 inch per foot (1 percent) and connect to floor drain body, trap, or inlet fitting.  Adjust valve for 
proper flow. 

 
F. Install cleanouts in above-ground piping and building drain piping as indicated, and where not 

indicated, according to the following: 
 

1. Size same as drainage piping up to 4 inches size.  Use 4 inches size for larger drainage 
piping except where larger size cleanout is indicated. 

2. Locate at each change in direction of piping greater than 45 degrees. 
3. Locate at minimum intervals of 50 feet for piping 4 inches and smaller and 100 feet for larger 

piping. 
4. Locate at base of each vertical soil or waste stack. 

 
G. Install cleanout deck plates (covers), of types indicated, with top flush with finished floor, for floor 

cleanouts for piping below floors. 
 

H. Install cleanout wall access covers, of types indicated, with frame and cover flush with finished wall, 
for cleanouts located in concealed piping. 

 
I. Install flashing flange and clamping device with each stack and cleanout passing through floors 

having waterproof membrane. 
 

J. Install vent flashing sleeves on stacks passing through roof.  Secure over stack flashing according 
to the manufacturer's written instructions. 

 
 
3.2  FLOOR DRAIN INSTALLATION 
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A. Install floor drains according to manufacturer's written instructions, in locations indicated. 

 
B. Install floor drains at low points of surface areas to be drained, or as indicated.  Set tops of drains 

flush with finished floor. 
 

C. Set drain elevation depressed below finished slab elevation as listed below to provide proper floor 
slope to drain: 

 
1. 60 inches Drain Area Radius:  1/2 inch depression. 
2. 10 Foot Drain Area Radius:  3/4 inch depression. 
3. 15 Foot Drain Area Radius:  1 inch depression. 
4.  20 Foot Drain Area Radius:  1-1/4 inches depression. 
5.  25 Foot Drain Area Radius:  1-1/2 inches depression. 

 
D. Trap drains connected to sanitary building drain. 

 
E. Install drain flashing collar or flange so that no leakage occurs between drain and adjoining flooring. 

 Maintain integrity of waterproof membranes, where penetrated. 
 

F. Position drains for easy accessibility and maintenance. 
 
 
3.3  CONNECTIONS 
 

A. Supply Runouts to Fixtures:  Install hot- and cold-water supply piping runouts to fixtures of sizes 
indicated, but not smaller than required by plumbing code. 

 
B. Drainage Runouts to Fixtures:  Provide drainage and vent piping runouts to plumbing fixtures and 

drains, with approved trap, of sizes indicated, but not smaller than required by plumbing code. 
 

C. Locate drainage piping runouts as close as possible to bottom of floor slab supporting fixtures or 
drains. 

 
D. Interceptor Connections:  Connect piping, flow control fittings, and accessories as indicated. 

 
 
3.4  COMMISSIONING 
 

A. Preparation:  Perform the following checks before start-up: 
 

1.  Systems tests are complete. 
2.  Damaged and defective specialties and accessories have been replaced or repaired. 
3.  There is clear space for servicing of specialties. 

 
B. Before operating systems, perform these steps: 

 
1.  Close drain valves, hydrants, and hose bibbs. 
2.  Open valves to full open position. 
3.  Remove and clean strainers. 
4.  Verify drainage and vent piping are clear of obstructions.  Flush with water until clear. 

 
 
3.5  ADJUSTING 
 

A. Adjust operation and correct deficiencies discovered during commissioning. 
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3.6  DEMONSTRATION 
 

A. Train Owner's maintenance personnel on procedures related to startup and servicing of 
interceptors. 

 
 
3.7  PROTECTION 
 

A. Protect drains during remainder of construction period to avoid clogging with dirt and debris and to 
prevent damage from traffic and construction work. 

 
B. Place plugs in ends of uncompleted piping at end of day or when work stops. 

 
 
END OF SECTION 15430 
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SECTION 15440 - PLUMBING FIXTURES 
 
 
PART 1 - GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 

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

 
B. Requirements of the following Division 15 Sections apply to this Section: 

 
1. "Basic Mechanical Requirements." 
2. "Basic Mechanical Materials and Methods." 

 
 
1.2  SUMMARY 
 

A. This Section includes plumbing fixtures and trim, fittings, and accessories, appliances, 
appurtenances, equipment, and supports associated with plumbing fixtures. 

 
B. Products installed but not furnished under this Section include: 

 
1. Owner-supplied fixtures, as indicated. 
2. Accessories, appliances, appurtenances, and equipment specified in other sections, 

requiring plumbing services or fixture-related devices, as indicated. 
 
 
1.3  DEFINITIONS 
 

A. Accessible:  Describes a plumbing fixture, building, facility, or portion thereof that can be 
approached, entered, and used by physically handicapped people. 

 
B. Accessory:  Device that adds effectiveness, convenience, or improved appearance to a fixture but 

is not essential to its operation. 
 

C. Appliance:  Device or machine designed and intended to perform a specific function. 
 

D. Appurtenance:  Device or assembly designed to perform some useful function when attached to or 
used with a fixture. 

 
E. Equipment:  Device used with plumbing fixtures or plumbing systems to perform a certain function 

for plumbing fixtures but that is not part of the fixture. 
 

F. Fitting:  Fitting installed on or attached to a fixture to control the flow of water into or out of the 
fixture. 

 
G. Fixture:  Installed receptor connected to the water distribution system, that receives and makes 

available potable water and discharges the used liquid or liquid-borne wastes directly or indirectly 
into the drainage system.  The term "Fixture" means the actual receptor, except when used in a 
general application where terms "Fixture" and "Plumbing Fixture" include associated trim, fittings, 
accessories, appliances, appurtenances, support, and equipment. 

 
H. Roughing-In:  Installation of piping and support for the fixture prior to the actual installation of the 

fixture. 
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I. Support:  Device normally concealed in building construction, for supporting and securing plumbing 

fixtures to walls and structural members.  Supports for urinals, lavatories, and sinks are made in 
types suitable for fixture construction and the mounting required.  Categories of supports are: 

 
1. Carrier:  Floor-mounted support for wall-mounted water closet, and support fixed to wall 

construction for wall-hung fixture. 
2. Chair Carrier:  Support for wall-hung fixture, having steel pipe uprights that transfer weight to 

the floor. 
3. Chair Carrier, Heavy Duty:  Support for wall-hung fixture, having rectangular steel uprights 

that transfer weight to the floor. 
4. Reinforcement:  Wood blocking or steel plate built into wall construction, for securing fixture 

to wall. 
 

J. Trim:  Hardware and miscellaneous parts, specific to a fixture and normally supplied with it required 
to complete fixture assembly and installation. 

 
 
1.4  SUBMITTALS 
 

A. General:  Submit the following in accordance with Conditions of Contract and Division 1 
Specification Sections. 

 
B. Product data for each type of plumbing fixture specified, including fixture and trim, fittings, 

accessories, appliances, appurtenances, equipment, supports, construction details, dimensions of 
components, and finishes. 

 
C. Wiring diagrams for field-installed wiring of electrically operated units. 

 
 
1.5  QUALITY ASSURANCE 
 

A. Regulatory Requirements:  Comply with requirements of ANSI Standard A117.1, "Buildings and 
Facilities -- Providing Accessibility and Useability for Physically Handicapped People," and Public 
Law 90-480, "Architectural Barriers Act, 1968," with respect to plumbing fixtures for the physically 
handicapped. 

 
B. Regulatory Requirements:  Comply with requirements of ATBCB (Architectural and Transportation 

Barriers Compliance Board) "Uniform Federal Accessibility Standards (UFAS) - 1985-494-187" with 
respect to plumbing fixtures for the physically handicapped. 

 
C. Listing and Labeling:  Provide electrically operated fixtures specified in this Section that are listed 

and labeled. 
 

1. The terms "listed" and "labeled" shall be as defined in the National Electrical Code, Article 
100. 

  2. Listing and Labeling Agency Qualifications:  A "Nationally Recognized Testing Laboratory" 
(NRTL) as defined in OSHA Regulation 1910.7. 

 
D. Design Concept:  The drawings indicate types of plumbing fixtures and are based on the specific 

descriptions, manufacturers, models, and numbers indicated.  Plumbing fixtures having equal 
performance characteristics by other manufacturers may be considered provided that deviations in 
dimensions, operation, color or finish, or other characteristics are minor and do not change the 
design concept or intended performance as judged by the Architect.  Burden of proof for equality of 
plumbing fixtures is on the proposer. 
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1.6  DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver plumbing fixtures in manufacturer's protective packing, crating, and covering. 
 

B. Store plumbing fixtures on elevated platforms in a dry location. 
 
 
PART 2 - PRODUCTS 
 
2.1  MANUFACTURERS 
 

A. Manufacturers:  Subject to compliance with requirements, provide products in each category, by 
one of the following listed for that category: 

 
1. Water Closets: 

 
a. American Standard, Inc. 
b. Crane Plumbing/Fiat Products. 
c. Eljer; A Household International Co. 
d. Kohler Co. 

 
2. Urinals: 

 
a. American Standard, Inc. 
b. Crane Plumbing/Fiat Products. 
c. Eljer; A Household International Co. 
d. Kohler Co. 

 
3. Lavatories: 

 
a. Acorn Engineering Co. 
b. American Standard, Inc. 
c. Crane Plumbing/Fiat Products. 
d. Eljer; A Household International Co. 
e. Just Manufacturing Co. 
f. Kohler Co. 

 
4. Sinks: 

 
a. American Standard, Inc. 
b. Crane Plumbing/Fiat Products. 
c. Eljer; A Household International Co. 
d. Elkay Manufacturing Co. 
e. Just Manufacturing Co. 
f. Kohler Co. 

 
5. Service Sinks: 

 
a. Acorn Engineering Co. 
b. American Standard, Inc. 
c. Crane Plumbing/Fiat Products. 
d. Eljer; A Household International Co. 
e. Elkay Manufacturing Co. 
f. Just Manufacturing Co. 
g. Kohler Co. 
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6. Mop Basins: 

 
a. Aqua Glass Corp. 
b. Crane Plumbing/Fiat Products. 
c. Florestone Products Co., Inc. 
d. Stern-Williams Co., Inc. 
e. Swan Corp. 
f. Fiat 

 
7. Showers: 

 
a. Aqua Glass Corp. 
b. Aquarius Div.; Briggs Industries, Inc. 
c. Crane Plumbing/Fiat Products. 
d. Eljer; A Household International Co. 
e. Kohler Co. 

 
8. Water Coolers: 

 
a. Elkay Manufacturing Co. 
b. Halsey Taylor; A Household International Co. 
c. Haws Drinking Faucet Co. 
d. Sunroc Corp. 
e. Western Drinking Fountains; Sunroc Corp. 
f. Oasis 

 
9. Outlet Boxes: 

 
a. Guy Gray Manufacturing Co., Inc. 
b. Symmons Industries, Inc. 

 
10. Toilet Seats: 

a. Bemis Mfg. Co. 
b. Beneke Div.; Sanderson Plumbing Products, Inc. 
c. Church Seat Co. 
d. Kohler Co. 
 

11. Flushometers: 
 

a. Coyne & Delany Co. 
b. Sloan Valve Co. 

 
12. Commercial/Industrial Cast-Brass Faucets: 

 
a. American Standard, Inc. 
b. Chicago Faucet Co. 
c. Eljer; A Household International Co. 
d. Kohler Co. 
e. Speakman Co. 
f. T & S Brass and Bronze Works, Inc. 

 
13. Commercial/Residential Cast-Brass and Cast-Brass Underbody Faucets: 

 
a. American Standard, Inc. 
b. Chicago Faucet Co. 
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c. Delta Faucet Co.; Div. of Masco Corp. 
d. Eljer; A Household International Co. 
e. Elkay Manufacturing Co. 
f. Kohler Co. 
g. Speakman Co. 
h. Symmons Industries, Inc. 
i. T & S Brass and Bronze Works, Inc. 
j. Valley Faucets Div.; U.S. Brass. 

 
14. Pressure Balance Bath/Shower Faucets: 

 
a. American Standard, Inc. 
b. Bradley Corp. 
c. Chicago Faucet Co. 
d. Delta Faucet Co.; Div. of Masco Corp. 
e. Eljer; A Household International Co. 
f. Elkay Manufacturing Co. 
g. Kohler Co. 
h. Lawler Manufacturing Co., Inc. 
i. Leonard Valve Co. 
j. Powers Process Controls; A Unit of Mark Controls Corp. 
k. Speakman Co. 
l. Symmons Industries, Inc. 
m. Valley Faucets Div.; U.S. Brass. 

 
15. Shower Receptors: 

 
a. Aqua Glass Corp. 
b. Crane Plumbing/Fiat Products. 
c. Florestone Products Co., Inc. 
d. Stern-Williams Co., Inc. 
e. Swan Corp. 

 
16. Miscellaneous Fittings (Except Faucets): 

 
a. Aquaflo Corp. 
b. Beaton & Corbin Mfg. Co. 
c. Brass Craft Subsidiary; Masco Co. 
d. Bridgeport Plumbing Products, Inc. 
e. Central Brass Manufacturing Co. 
f. Chicago Faucet Co. 
g. Connecticut Stamping & Bending Co. 
h. Crane Plumbing/Fiat Products. 
i. Eljer; A Household International Co. 
j. Kohler Co. 
k. McGuire Manufacturing Co., Inc. 
l. Royal Brass Mfg. Co. 
m. T & S Brass and Bronze Works, Inc. 
 

17. Supports: 
 

a. Josam Co. 
b. Smith (Jay R.) Mfg. Co. 
c. Wade Div.; Tyler Pipe. 
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2.2  PLUMBING FIXTURES, GENERAL 
 

A. Provide plumbing fixtures and trim, fittings, other components, and supports as specified. 
 
 
2.3  FAUCETS 
 

A. Faucets General:  Unless otherwise specified, provide faucets that are cast brass with polished 
chrome-plated finish. 

 
B. Shower Faucet:  ASME A112.18.1M, cast-brass combination single-lever, pressure-balancing 

mixing valve and escutcheon, and shower head, arm, and flange.  Polished chrome-plated finish on 
all exposed metal. 

 
 
2.4  FITTINGS, EXCEPT FAUCETS 
 

A. Fittings General:  Unless otherwise specified, provide fittings fabricated of brass, with a polished 
chrome plated finish. 

 
B. Lavatory Supplies and Stops:  Wheel handle angle stop, having 1/2 inch NPS inlet with wall flange 

and 3/8 inch by 12 inches flexible tubing riser outlet. 
 

C. Lavatory Traps:  Cast-brass, 1-1/4 inches NPS adjustable P-trap with cleanout, 0.045-inch wall 
thickness, tubular waste to wall, and wall flange. 

 
D. Sink Supplies and Stops:  Wheel handle angle stop, having 1/2 inch NPS inlet with wall flange and 

1/2 inch by 12 inches flexible tubing riser outlet. 
 

E. Water Closet Supplies and Stops:  Wheel handle angle stop, having 1/2 inch NPS inlet with wall 
flange and 1/2 inch by 12 inches flexible tubing riser outlet with collar. 

 
F. Fittings installed concealed inside a plumbing fixture or within wall construction may be without 

chrome plate finish. 
 

G. Escutcheons:  Polished chrome-plated, sheet steel wall flange with friction clips. 
 
 
2.5  FLUSHOMETERS 
 

A. Provide flushometers compatible with fixtures, with features and of consumption indicated. 
 

B. Construction:  Cast-brass body, brass or copper pipe or tubing inlet with wall flange and tailpiece 
with spud, screwdriver check stop, vacuum breaker, and brass lever handle actuation except where 
other variations are specified.  Type shall be diaphragm operation except where other type is 
specified. 

 
C. Finish:  Exposed metal parts shall be polished chrome-plated, except components installed in a 

concealed location may be rough brass or unfinished. 
 

D. Water Closet Flushometers:  Furnish with following features. 
 

1. Non-hold-open feature. 
2. Furnish flushometers with factory-set or field-adjusted maximum water consumption per 

cycle: 
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a. Consumption: 1.6 gallons per flushing cycle. 
 

E. Urinal Flushometers:  Furnish with following features. 
 

1.  Non-hold-open feature. 
2.  Furnish flushometers with factory-set or field-adjusted maximum water consumption per 

cycle: 
 

a. Consumption: 1.0 gallons per flushing cycle. 
 
 
2.6  TOILET SEATS 
 

A. General:  Provide toilet seats compatible with water closets, and of type, color, and features 
indicated. 

 
B. Toilet Seats:  Extra heavy-duty, commercial/industrial type, elongated, open front, solid plastic, with 

check hinge. 
 
 
2.7  PLUMBING FIXTURE SUPPORTS 
 

A. Supports:  ASME A112.6.1M, categories and types as required for wall-hanging fixtures specified, 
and wall reinforcement. 

 
B. Support categories are: 

 
1.  Carriers:  Supports for wall-hanging water closets and fixtures supported from wall 

construction.   
2.  Chair Carriers:  Supports with steel pipe uprights for wall-hanging fixtures.  Urinal chair 

carriers shall have bearing plates. 
3.  Reinforcement: 1/4 inch by 6 inches steel plates attached to studs, in wall construction, to 

secure floor-mounted and special fixtures to wall. 
 

C. Support Types:  Provide support of category specified, of type having features required to match 
fixture. 

 
D. Provide supports specified as part of fixture description, in lieu of category and type requirements 

above. 
 
 
PART 3 - EXECUTION 
 
3.1  EXAMINATION 
 

A. Examine roughing-in for potable cold water and hot water supplies and soil, waste, and vent piping 
systems to verify actual locations of piping connections prior to installing fixtures. 

 
B. Examine walls, floors, and cabinets for suitable conditions where fixtures are to be installed. 

 
C. Do not proceed until unsatisfactory conditions have been corrected. 

 
 
3.2  APPLICATION 
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A. Install plumbing fixtures and specified components, in accordance with designations and locations 
indicated on Drawings. 

 
B. Install supports for plumbing fixtures in accordance with categories indicated, and of type required: 

 
1.  Carriers for following fixtures: 

 
a. Wall-hanging fixtures supported from wall construction. 

 
2. Chair carriers for the following fixtures: 

 
a. Wall-hanging urinals. 
b. Wall-hanging lavatories and sinks. 
c. Wall-hanging drinking fountains and electric water coolers. 

 
3.  Reinforcement for the following fixtures: 

 
a. Floor-mounted lavatories required to be secured to wall. 
b. Floor-mounted sinks required to be secured to wall. 
c. Recessed, box-mounted electric water coolers. 

 
 
3.3  INSTALLATION OF PLUMBING FIXTURES 
 

A. Install plumbing fixtures level and plumb, in accordance with fixture manufacturers' written 
installation instructions, roughing-in drawings, and referenced standards. 

 
B. Install floor-mounted, floor-outlet water closets with closet flanges and gasket seals. 

 
C. Install wall-hanging, back-outlet urinals with gasket seals. 

 
D. Fasten wall-hanging plumbing fixtures securely to supports attached to building substrate when 

supports are specified, and to building wall construction where no support is indicated. 
 

E. Fasten floor-mounted fixtures and special fixtures having holes for securing fixture to wall 
construction, to reinforcement built into walls. 

 
F. Fasten wall-mounted fittings to reinforcement built into walls. 

 
G. Fasten counter-mounting-type plumbing fixtures to casework. 

 
H. Secure supplies behind wall or within wall pipe space, providing rigid installation. 

 
I. Set shower receptors and mop basins in leveling bed of cement grout. 

 
J. Install stop valve in an accessible location in each water supply to each fixture. 

 
K. Install trap on fixture outlet except for fixtures having integral trap. 

 
L. Install escutcheons at each wall, floor, and ceiling penetration in exposed finished locations and 

within cabinets and millwork.  Use deep pattern escutcheons where required to conceal protruding 
pipe fittings. 

 
M. Seal fixtures to walls, floors, and counters using a sanitary-type, one-part, mildew-resistant, silicone 

sealant. Match sealant color to fixture color. 
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3.4  CONNECTIONS 
 

A. Piping installation requirements are specified in other sections of Division 15.  The Drawings 
indicate general arrangement of piping, fittings, and specialties.  The following are specific 
connection requirements: 

 
1.  Install piping connections between plumbing fixtures and piping systems and plumbing 

equipment specified in other sections of Division 15. 
  2.  Install piping connections indicated between appliances and equipment specified in other 

sections, direct connected to plumbing piping systems. 
 
3.5  FIELD QUALITY CONTROL 
 

A. Inspect each installed fixture for damage.  Replace damaged fixtures and components. 
 

B. Test fixtures to demonstrate proper operation upon completion of installation and after units are 
water pressurized.  Replace malfunctioning fixtures and components, then retest.  Repeat 
procedure until all units operate properly. 

 
 
3.6  ADJUSTING AND CLEANING 
 

A. Operate and adjust faucets and controls.  Replace damaged and malfunctioning fixtures, fittings, 
and controls. 

 
B. Adjust water pressure at drinking fountains, electric water coolers, and faucets, shower valves, and 

flushometers having controls, to provide proper flow and stream. 
 

C. Replace washers of leaking and dripping faucets and stops. 
 

D. Clean fixtures, fittings, and spout and drain strainers with manufacturers' recommended cleaning 
methods and materials. 

 
E. Review the data in Operating and Maintenance Manuals.  

 
 
3.7  PROTECTION 
 

A. Provide protective covering for installed fixtures and fittings. 
 

B. Do not allow use of fixtures for temporary facilities, except when approved in writing by the Owner. 
 
 
END OF SECTION 15440 
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NATURAL GAS PIPING SYSTEMS - SECTION 15488 
 
 
PART 1 - GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 

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

 
 
1.2  SUMMARY 
 

A. This Section includes piping, specialties, and accessories for natural gas systems within building 
and to gas meters. 

 
B. This Section includes piping, specialties, and accessories for natural gas systems within building 

and to point indicated. 
 
 
1.3  DEFINITIONS 
 

A. Low-Pressure Natural Gas Piping:  Operating pressure of 0.5 psig or less. 
 

B. Medium-Pressure Natural Gas Piping:  Operating pressure greater than 0.5 psig, but not greater 
than 2 psig. 

 
C. High-Pressure Natural Gas Piping:  Operating pressure greater than 2 psig, but not greater than 5 

psig. 
 

D. Gas Service:  Operating pressure indicated. 
 

E. Gas Service:  Pipe from gas main or other source to gas point of delivery for building being served. 
 Piping includes gas service piping, gas valve, service pressure regulator, meter bar or meter 
support, and gas meter. 

 
F. Gas Delivery Point:  Gas meter or service pressure regulator outlet, or gas service valve if gas 

meter is not provided. 
 
 
1.4  SYSTEM PERFORMANCE REQUIREMENTS 
 

A. Minimum Working-Pressure Ratings:  Except where otherwise indicated, minimum pressure 
requirements are as follows: 

 
1. Low-Pressure Natural Gas Piping:  2 psig. 
2. Medium-Pressure Natural Gas Piping:  10 psig. 
3. High-Pressure Natural Gas Piping:  20 psig. 
4. Natural Gas Service Piping:  100 psig. 

 
B. Approximate values of natural gas supplied for these systems are as follows: 

 
1. Heating Value:  1000 Btu/cu. ft.. 

  2. Specific Gravity:  0.6. 
  3. Service Line Pressure:  15 to 20 psig. 
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1.5  SUBMITTALS 
 

A. General:  Submit each item in this Article according to the Conditions of the Contract and Division 1 
Specification Sections. 

 
B. Product Data for each type of natural gas specialty and special-duty valve.  Include pressure rating, 

rated capacity, and settings of selected models. 
C. Coordination Drawings for natural gas piping, including required clearances and relationship to 

other services for same work areas. 
 

D. Test reports specified in "Field Quality Control" Article in Part 3. 
 

E. Maintenance data for natural gas specialties and special-duty valves to include in the operation and 
maintenance manual specified in Division 1 Section "Contract Closeout." 

 
 
1.6  QUALITY ASSURANCE 
 

A. Comply with NFPA 54, "National Fuel Gas Code," for gas piping materials and components; 
installations; and inspecting, testing, and purging. 

 
B. Comply with NFPA 70, "National Electrical Code," for electrical connections between wiring and 

electrically operated control devices. 
 

C. Provide listing/approval stamp, label, or other marking on equipment made to specified standards. 
 

D. Listing and Labeling:  Provide equipment and accessories specified in this Section that are listed 
and labeled. 

 
1. Terms "Listed" and "Labeled":  As defined in National Electrical Code, Article 100. 

  2. Listing and Labeling Agency Qualifications:  A "Nationally Recognized Testing Laboratory" 
(NRTL) as defined in OSHA Regulation 1910.7. 

 
E. Product Options:  Drawings indicate size, profiles, connections, dimensional requirements, and 

characteristics of natural gas piping equipment, specialties, and accessories and are based on 
specific types and models indicated.  Other manufacturers' equipment and components with equal 
performance characteristics may be considered.  Refer to Division 1 Section "Substitutions." 

 
 
1.7  DELIVERY, STORAGE, AND HANDLING 
 

A. Handling Flammable Liquids:  Remove and legally dispose of liquids from drips in existing gas 
piping.  Handle cautiously to avoid spillage and ignition.  Notify gas supplier.  Handle flammable 
liquids used by Installer with proper precautions and do not leave on premises from end of one day 
to beginning of next day. 

 
 
1.8  SEQUENCING AND SCHEDULING 
 

A. Notification of Interruption of Service:  Notify each affected user when gas supply will be turned off. 
 

B. Work Interruptions:  Leave gas piping systems in safe condition when interruptions in work occur 
during repairs or alterations to existing gas piping systems. 
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PART 2 - PRODUCTS 
 
2.1  MANUFACTURERS 
 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

 
B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

 
1. Gas Stops, 2-Inch NPS and Smaller: 

 
a. Hammond Valve Corp. 
b. Jomar International, Ltd. 
c. Maxitrol Co. 
d. McDonald:  A.Y. McDonald Mfg. Co. 
e. Milwaukee Valve Co., Inc. 
f. Mueller Co. 
g. National Meter. 
 

2. Gas Valves, 2-Inch NPS and Smaller: 
 

a. Conbraco Industries, Inc.; Apollo Div. 
b. Core Industries, Inc.; Mueller Steam Specialty Div. 
c. Huber:  J.M. Huber Corp.; Flow Control Div. 
d. McDonald:  A.Y. McDonald Mfg. Co. 
e. Milliken Valve Co., Inc. 
f. Milwaukee Valve Co., Inc. 
g. Mueller Co. 
h. National Meter. 
i. Nordstrom Valves, Inc. 
j. Olson Technologies, Inc. 

 
3. Gas Valves, 2-1/2-Inch NPS and Larger: 

 
a. Core Industries, Inc.; Mueller Steam Specialty Div. 
b. Huber:  J.M. Huber Corp.; Flow Control Div. 
c. Milliken Valve Co., Inc. 
d. Nordstrom Valves, Inc. 
e. Olson Technologies, Inc. 
f. Xomox Corp. 

 
4. Earthquake-Actuated, Automatic, Gas Shutoff Valves: 

 
a. Mark Products, Inc. 
b. Pacific Seismic Products, Inc. 
c. Quake Defense, Inc.; Emergency Fail-Safe Div. 
d. Quakemaster Seismic Safety Systems. 
e. SafeTQuake Corp. 
f. Seismic Safety Products, Inc. 

 
5. Solenoid Valves: 

 
a. Atkomatic Valve Co., Inc. 
b. Automatic Switch Co. 
c. Goyen Valve Corp. 
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d. Honeywell, Inc.; Skinner Valve Div. 
e. ITT Fluid Technology Corp.; ITT Controls. 
f. Magnatrol Valve Corp. 

 
6. Gas Pressure Regulators: 

 
a. American Meter Co. 
b. Equimeter, Inc. 
c. Fisher Controls International, Inc. 
d. Maxitrol Co. 
e. National Meter. 
f. Richards Industries, Inc.; Jordan Valve Div. 
g. Schlumberger Industries; Gas Div. 

 
 
2.2  PIPES AND TUBES 
 

A. Steel Pipe:  ASTM A 53; Type E, electric-resistance welded or Type S, seamless; Grade B; 
Schedule 40; black. 

 
B. Copper Tube:  ASTM B 88, Type L, water tube, drawn temper. 

 
C. Stainless-Steel Tube:  AGA LC 1 and AGA LC 1a, corrugated.  Include steel striker plates. 

 
 
2.3  PIPE AND TUBE FITTINGS 
 

A. Malleable-Iron Threaded Fittings:  ASME B16.3, Class 150, standard pattern, with threaded ends 
conforming to ASME B1.20.1. 

 
B. Unions:  ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and 

threaded ends conforming to ASME B1.20.1. 
 

C. Cast-Iron Flanges and Flanged Fittings:  ASME B16.1, Classes 125 and 250. 
 

D. Steel Fittings:  ASME B16.9, wrought steel, butt-welding type; and ASME B16.11, forged steel. 
 

E. Steel Flanges and Flanged Fittings:  ASME B16.5. 
 

F. Copper Fittings:  ASME B16.22, wrought copper, streamlined pattern. 
 

G. Bronze Flanges and Flanged Fittings:  ASME B16.24, Class 150. 
 

H. Stainless-Steel Tube Fittings:  AGA LC 1 and AGA LC 1a, brass with threaded ends conforming to 
ASME B1.20.1 or mechanical couplings, made by or for manufacturer of corrugated stainless-steel 
tubing. 

 
I. Stainless-Steel Tube Manifolds:  Suitable for use with corrugated stainless-steel tubing. 

 
J. Transition Fittings:  Type, material, and end connections to match piping being joined. 

 
 
2.4  JOINING MATERIALS 
 

A. Common Joining Materials:  Refer to Division 15 Section "Basic Mechanical Materials and 
Methods" for joining materials not included in this Section. 
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B. Brazing Filler Metals:  AWS A5.8, Silver Classification BAg-1.  Filler metal containing phosphorus is 

prohibited. 
 

C. Joint Compound and Tape:  Suitable for natural gas. 
 

D. Gasket Material:  Thickness, material, and type suitable for natural gas. 
 
 
2.5  VALVES 
 

A. Manual Valves:  Conform to standards listed or, where appropriate, to ANSI Z21.15. 
 

B. Gas Stops, 2-Inch NPS and Smaller:  AGA-certified, bronze-body, plug type with bronze plug, ball 
type with chrome-plated brass ball, or butterfly valve with stainless-steel disc and fluorocarbon 
elastomer seal, for 2 psig or less natural gas.  Include AGA stamp, flat or square head or lever 
handle, and threaded ends conforming to ASME B1.20.1. 

 
1. Locking Device:  Include locking (tamperproof) feature. 

 
C. Gas Valves, 2-Inch NPS and Smaller:  ASME B16.33, 150 psig WOG, bronze body, bronze plug, 

straightaway pattern, square head, tapered-plug type, with threaded ends conforming to 
ASME B1.20.1. 

 
D. Gas Valves, 2-1/2-Inch NPS and Larger:  MSS SP-78, Class 125 or Class 175 WOG, lubricated-

plug type, semisteel body, wrench operated, with flanged ends. 
 
 
2.6  PIPING SPECIALTIES 
 

A. Gas Pressure Regulators:  ANSI Z21.18, single-stage, steel-jacketed, corrosion-resistant pressure 
regulators.  Include atmospheric vent, elevation compensator, with threaded ends conforming to 
ASME B1.20.1 for 2-inch NPS and smaller and flanged ends for 2-1/2-inch NPS and larger.  Line 
gas pressure regulators shall comply with ANSI Z21.80/CSA 6.22. Regulator pressure ratings, 
inlet and outlet pressures, and flow volume in cubic feet per hour of natural gas at specific gravity 
are as indicated. 

 
1. Service Pressure Regulators:  Inlet pressure rating not less than natural gas distribution 

system service pressure. 
  2. Line Gas Pressure Regulators:  Inlet pressure rating not less than system pressure. Line gas 

pressure regulators shall comply with ANSI Z21.80/ CSA 6.22. 
  3. Appliance Gas Pressure Regulators:  Inlet pressure rating not less than system pressure, 

with capacity and pressure setting matching appliance. 
4. Gas Pressure Regulator Vents:  Factory- or field-installed corrosion-resistant screen in 

opening when not connected to vent piping. 
 

B. Flexible Connectors:  ANSI Z21.24, copper alloy. 
 

C. Strainers:  Y pattern, full size of connecting piping.  Include stainless-steel screens with 3/64-inch 
perforations, except where other screens are indicated. 

 
1. Pressure Rating:  125-psig minimum steam or 175-psig WOG working pressure, except 

where otherwise indicated. 
2. 2-Inch NPS and Smaller:  Bronze body, with threaded ends conforming to ASME B1.20.1. 
3. 2-1/2-Inch NPS and Larger:  Cast-iron body, with flanged ends. 
4. Screwed screen retainer with centered blow-down and pipe plug. 
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2.7  PROTECTIVE COATING 
 

A. Furnish pipe and fittings with factory-applied, corrosion-resistant polyethylene coating for use in 
corrosive atmosphere.  Coating properties include the following: 

 
1. Applied to pipe and fittings treated with compatible primer before applying tape. 
2. Overall Thickness:  20 mils, synthetic adhesive. 
3. Water-Vapor Transmission Rate:  Maximum 0.10 gal./100 sq. in.. 
4. Water Absorption:  0.02 percent maximum. 

 
 
PART 3 - EXECUTION 
 
3.1  PREPARATION 
 

A. Close equipment shutoff valves before turning off gas to premises or section of piping.  Perform 
leakage test as specified in "Field Quality Control" Article to determine that all equipment is turned 
off in affected piping section. 

 
B. Comply with NFPA 54 Paragraph "Prevention of Accidental Ignition." 

 
 
3.2  SERVICE ENTRANCE PIPING 
 

A. Extend natural gas piping and connect to gas distribution system (gas service) piping in location 
and size indicated for gas service entrance to building. 

 
1. Gas distribution system piping and service pressure regulator shall be provided by 

Contractor. 
 

B. Install shutoff valve, downstream from gas meter, outside building at gas service entrance. 
 
 
3.3  PIPING APPLICATIONS 
 

A. General:  Flanges, unions, transition and special fittings, and valves with pressure ratings same as 
or higher than system pressure rating may be used in applications below, except where otherwise 
indicated. 

 
B. Low-Pressure, 0.5 psig or Less, Natural Gas Systems:  Use the following: 

 
1. 1-Inch NPS and Smaller:  Steel pipe, malleable-iron threaded fittings, and threaded joints. 
2. 1-1/4- to 2-Inch NPS:  Steel pipe, malleable-iron threaded fittings, and threaded joints. 
3. 2-1/2- to 4-Inch NPS:  Steel pipe, malleable-iron threaded fittings, and threaded joints. 
4. 4-Inch NPS and Larger:  Steel pipe, butt-welding fittings, and welded joints. 

 
C. Medium-Pressure, 0.5 to 2 psig, Natural Gas Systems:  Use the following: 

 
1. 1-Inch NPS and Smaller:  Steel pipe, butt-welding fittings, and welded joints. 

  2. 1-1/4-Inch NPS and Larger:  Steel pipe, butt-welding fittings, and welded joints. 
 

D. High-Pressure, above 2 to 5 psig, Natural Gas Systems:  Steel pipe, butt-welding fittings, and 
welded joints. 
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E. Gas Service, above 5 psig, Natural Gas Piping at Gas Meters and Regulators:  Steel pipe, butt-
welding fittings, and welded joints. 

 
 
3.4  VALVE APPLICATIONS 
 

A. Use gas stops for shutoff to appliances with 2-inch NPS or smaller low-pressure gas supply. 
 

B. Use gas valves for shutoff to appliances with 2-1/2-inch NPS or larger low-pressure gas supply and 
all sizes for medium-pressure gas supply. 

 
C. Use gas valves of sizes indicated for gas service piping, meters, mains, and where indicated. 

 
 
3.5  PIPING INSTALLATIONS 
 

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping installation 
requirements. 

 
B. Drips and Sediment Traps:  Install drips at points where condensate may collect.  Include outlets of 

gas meters.  Locate where readily accessible to permit cleaning and emptying.  Do not install where 
condensate would be subject to freezing. 

 
1.  Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped.  

Use minimum-length nipple of 3 pipe diameters, but not less than 3 inches long, and same 
size as connected pipe.  Install with space between bottom of drip and floor for removal of 
plug or cap. 

 
C. Install gas piping at uniform grade of 0.1 percent slope upward toward risers. 

 
D. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level side down. 

 
E. Connect branch piping from top or side of horizontal piping. 

 
F. Install unions in pipes 2-inch NPS and smaller, adjacent to each valve, at final connection to each 

piece of equipment, and elsewhere as indicated.  Unions are not required on flanged devices. 
 

G. Install corrugated stainless-steel tube and fittings according to manufacturer's written instructions.  
Include striker plates to protect tubing from puncture where tubing is restrained and cannot move. 

 
H. Install strainers on supply side of each control valve, gas pressure regulator, solenoid valve, and 

elsewhere as indicated. 
 

I. Install dielectric fittings (unions and flanges) with ferrous and brass or bronze end connections, 
separated by insulating material, where piping of dissimilar metals is joined. 

 
J. Install dielectric fittings (unions and flanges) with 2 ferrous end connections, separated by insulating 

material, at outlet from gas meter and, where indicated, for ferrous piping. 
 

K. Install flanges on valves, specialties, and equipment having 2-1/2-inch NPS and larger connections. 
 

L. Anchor piping to ensure proper direction of piping expansion and contraction.  Install expansion 
joints, expansion loops, and pipe guides as indicated. 
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M. Install vent piping for gas pressure regulators and gas trains, extend outside building, and vent to 
atmosphere.  Terminate vents with turned-down, reducing-elbow fittings with corrosion-resistant 
insect screens in large end. 

 
 
3.6  JOINT CONSTRUCTION 
 

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping joint 
construction. 

 
B. Use materials suitable for natural gas service. 

 
1.  Brazed Joints:  Make joints with brazing alloy having melting point greater than 1000 deg F.  

Brazing alloys containing phosphorus are prohibited. 
 
 
3.7  VALVE INSTALLATION 
 

A. Install valves in accessible locations, protected from damage.  Tag valves with metal tag indicating 
piping supplied.  Attach tag to valve with metal chain. 

 
1.  Refer to Division 15 Section "Basic Mechanical Materials and Methods" for valve tags. 

 
B. Install gas valve upstream from each gas pressure regulator.  Where 2 gas pressure regulators are 

installed in series, valve is not required at second regulator. 
 

C. Install pressure relief or pressure-limiting devices so they can be readily operated to determine if 
valve is free; test to determine pressure at which they will operate; and examine for leakage when 
in closed position. 

 
 
3.8  HANGER AND SUPPORT INSTALLATION 
 

A. Refer to Division 15 Section "Hangers and Supports" for pipe hanger and support devices. 
 

B. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod 
sizes: 

 
1.  1/2-Inch NPS:  Maximum span, 72 inches; minimum rod size, 3/8 inch. 
2.  3/4- and 1-Inch NPS:  Maximum span, 96 inches; minimum rod size, 3/8 inch. 
3.  1-1/4-Inch NPS:  Maximum span, 108 inches; minimum rod size, 3/8 inch. 
4.  1-1/2- and 2-Inch NPS:  Maximum span, 108 inches; minimum rod size, 3/8 inch. 
5.  2-1/2- to 3-1/2-Inch NPS:  Maximum span, 10 feet; minimum rod size, 1/2 inch. 
6.  4-Inch NPS and Larger:  Maximum span, 10 feet; minimum rod size, 5/8 inch. 

 
C. Install hangers for horizontal drawn-temper copper tubing with the following maximum spacing and 

minimum rod sizes: 
 

1.  3/8-Inch NPS:  Maximum span, 48 inches; minimum rod size, 3/8 inch. 
2.  1/2- and 5/8-Inch NPS:  Maximum span, 72 inches; minimum rod size, 3/8 inch. 
3.  3/4- and 7/8-Inch NPS:  Maximum span, 84 inches; minimum rod size, 3/8 inch. 
4.  1-Inch NPS:  Maximum span, 96 inches; minimum rod size, 3/8 inch. 

 
D. Support horizontal, corrugated stainless-steel tubing according to manufacturer's written 

instructions. 
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E. Support vertical pipe and tube at each floor. 
 
 
3.9  CONNECTIONS 
 

A. Install gas piping next to equipment and appliances using gas to allow service and maintenance. 
 

B. Connect gas piping to equipment and appliances using gas with shutoff valves and unions.  Install 
gas valve upstream from and within 72 inches of each appliance using gas.  Install union or flanged 
connection downstream from valve.  Include flexible connectors when indicated. 

 
C. Sediment Traps:  Install tee fitting with capped nipple in bottom forming drip, as close as practical to 

inlet for appliance using gas. 
 

D. Electrical Connections:  Wiring is specified in Division 16 Sections. 
 
 
3.10 ELECTRICAL BONDING AND GROUNDING 
 

A. Install aboveground portions of natural gas piping systems that are upstream from equipment 
shutoff valves, electrically continuous, and bonded to grounding electrode according to NFPA 70. 

 
B. Do not use gas piping as grounding electrode. 

 
 
3.11 FIELD QUALITY CONTROL 
 

A. Inspect, test, and purge piping according to NFPA 54, Part 4 "Gas Piping Inspection, Testing, and 
Purging" and requirements of authorities having jurisdiction. 

 
B. Repair leaks and defects with new materials and retest system until satisfactory results are 

obtained. 
 

C. Report test results promptly and in writing to Architect and authorities having jurisdiction. 
 

D. Verify capacities and pressure ratings of gas meters, regulators, valves, and specialties. 
 

E. Verify correct pressure settings for pressure regulators. 
 

F. Verify that specified piping tests are complete. 
 
 
3.12 ADJUSTING 
 

A. Adjust controls and safety devices.  Replace damaged and malfunctioning controls and safety 
devices. 

 
 
END OF SECTION 15488 
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DUCT ACCESSORIES - SECTION 15820 
 
 
PART 1 - GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 

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

 
 
1.2  SUMMARY 
 

A. This Section includes the following: 
 

1. Backdraft dampers. 
2. Manual-volume dampers. 
3. Fire and smoke dampers. 
4. Duct silencers. 
5. Turning vanes. 
6. Duct-mounted access doors and panels. 
7. Flexible ducts. 
8. Flexible connectors. 
9. Duct accessory hardware. 

 
 
1.3  SUBMITTALS 
 

A. Product Data:  For the following: 
 

1. Backdraft dampers. 
2. Manual-volume dampers. 
3. Fire and smoke dampers. 
4. Duct silencers. 
5. Duct-mounted access doors and panels. 
6. Flexible ducts. 

 
B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loadings, required 

clearances, method of field assembly, components, location, and size of each field connection.  
Detail the following: 

 
1. Special fittings and manual- and automatic-volume-damper installations. 
2. Fire- and smoke-damper installations, including sleeves and duct-mounted access doors and 

panels. 
 

C. Product Certificates:  Submit certified test data on dynamic insertion loss; self-noise power levels; 
and airflow performance data, static-pressure loss, dimensions, and weights. 

 
 
1.4  QUALITY ASSURANCE 
 

A. NFPA Compliance:  Comply with the following NFPA standards: 
 

1. NFPA 90A, "Installation of Air Conditioning and Ventilating Systems." 
2. NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems." 
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PART 2 - PRODUCTS 
 
2.1  SHEET METAL MATERIALS 
 

A. Galvanized, Sheet Steel:  Lock-forming quality; ASTM A 653/A 653M, G90 (Z275) coating 
designation; mill-phosphatized finish for surfaces of ducts exposed to view. 

 
B. Carbon-Steel Sheets:  ASTM A 366/A 366M, cold-rolled sheets, commercial quality, with oiled, 

exposed matte finish. 
 

C. Aluminum Sheets:  ASTM B 209 (ASTM B 209M), Alloy 3003, Temper H14, sheet form; with 
standard, one-side bright finish for ducts exposed to view and mill finish for concealed ducts. 

 
D. Extruded Aluminum:  ASTM B 221 (ASTM B 221M), Alloy 6063, Temper T6. 

 
E. Reinforcement Shapes and Plates:  Galvanized steel reinforcement where installed on galvanized, 

sheet metal ducts; compatible materials for aluminum and stainless-steel ducts. 
 

F. Tie Rods:  Galvanized steel, 1/4-inch (6-mm) minimum diameter for 36-inch (900-mm) length or 
less; 3/8-inch (10-mm) minimum diameter for lengths longer than 36 inches (900 mm). 

 
 
2.2  BACKDRAFT DAMPERS 
 

A. Description:  Suitable for horizontal or vertical installations. 
 

B. Frame:  0.052-inch- (1.3-mm-) thick, galvanized, sheet steel, with welded corners and mounting 
flange. 

 
C. Blades:  0.025-inch- (0.6-mm-) thick, roll-formed aluminum. 

 
D. Blade Seals:  Felt. 

 
E. Blade Axles:  Galvanized steel. 

 
F. Tie Bars and Brackets:  Galvanized steel. 

 
G. Return Spring:  Adjustable tension. 

 
 
2.3  MANUAL-VOLUME DAMPERS 
 

A. General:  Factory fabricated with required hardware and accessories.  Stiffen damper blades for 
stability.  Include locking device to hold single-blade dampers in a fixed position without vibration.  
Close duct penetrations for damper components to seal duct consistent with pressure class. 
 
1. Pressure Classifications of 3-Inch wg or Higher:  End bearings or other seals for ducts with 

axles full length of damper blades and bearings at both ends of operating shaft. 
 

B. Standard Volume Dampers:  Multiple- or single-blade, parallel- or opposed-blade design as 
indicated, standard leakage rating, with linkage outside airstream, and suitable for horizontal or 
vertical applications. 

 
1. Steel Frames:  Hat-shaped, galvanized, sheet steel channels, minimum of 0.064 inch thick, 
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with mitered and welded corners; frames with flanges where indicated for attaching to walls; 
and flangeless frames where indicated for installing in ducts. 

2. Roll-Formed Steel Blades:  0.064-inch- thick, galvanized, sheet steel. 
3. Blade Axles:  Galvanized steel. 
4. Tie Bars and Brackets:  Galvanized steel. 

 
 
2.4  FIRE DAMPERS 
 

A. General:  Labeled to UL 555. 
 

B. Fire Rating:  One and one-half hours. 
 

C. Frame:  SMACNA Type A with blades in airstream; fabricated with roll-formed, 0.034-inch- thick 
galvanized steel; with mitered and interlocking corners. 

 
D. Frame:  SMACNA Type B with blades out of airstream; fabricated with roll-formed, 0.034-inch- thick 

galvanized steel; with mitered and interlocking corners. 
 

E. Mounting Sleeve:  Factory- or field-installed galvanized, sheet steel. 
 

1. Minimum Thickness:  0.052 inch or 0.138 inch thick as indicated, and length to suit 
application. 

2. Exceptions:  Omit sleeve where damper frame width permits direct attachment of perimeter 
mounting angles on each side of wall or floor, and thickness of damper frame complies with 
sleeve requirements. 

 
F. Mounting Orientation:  Vertical or horizontal as indicated. 

 
G. Blades:  Roll-formed, interlocking, 0.034-inch- thick, galvanized, sheet steel.  In place of interlocking 

blades, use full-length, 0.034-inch- thick, galvanized steel blade connectors. 
 

H. Horizontal Dampers:  Include a blade lock and stainless-steel negator closure spring. 
 

I. Fusible Link:  Replaceable, 165 rated. 
 
 
2.5  CEILING FIRE DAMPERS 
 

A. General:  Labeled to UL 555C; comply with construction details for tested floor- and roof-ceiling 
assemblies as indicated in UL's "Fire Resistance Directory." 

 
B. Frame:  0.040-inch- thick, galvanized, sheet steel; round or rectangular; style to suit ceiling 

construction. 
 

C. Blades:  0.034-inch- thick, galvanized, sheet steel with nonasbestos refractory insulation. 
 

D. Fusible Link:  Replaceable, 165 deg F rated. 
 
 

2.6  TURNING VANES 
 

A. Fabricate to comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible." 
 

B. Manufactured Turning Vanes:  Fabricate of 1-1/2-inch- wide, curved blades set 3/4 inch o.c.; 
support with bars perpendicular to blades set 2 inches o.c.; and set into side strips suitable for 
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mounting in ducts. 
 

C. Acoustic Turning Vanes:  Fabricate of airfoil-shaped aluminum extrusions with perforated faces and 
fibrous-glass fill. 

 
 
2.7  DUCT-MOUNTED ACCESS DOORS AND PANELS 
 

A. General:  Fabricate doors and panels airtight and suitable for duct pressure class. 
B. Frame:  Galvanized, sheet steel, with bend-over tabs and foam gaskets. 

 
C. Door:  Double-wall, galvanized, sheet metal construction with insulation fill and thickness, and 

number of hinges and locks as indicated for duct pressure class.  Include vision panel where 
indicated.  Include 1-by-1-inch butt or piano hinge and cam latches. 

 
D. Seal around frame attachment to duct and door to frame with neoprene or foam rubber. 

 
E. Insulation:  1-inch- thick, fibrous-glass or polystyrene-foam board. 

 
 
2.8  FLEXIBLE CONNECTORS 
 

A. General:  Flame-retarded or noncombustible fabrics, coatings, and adhesives complying with 
UL 181, Class 1. 

 
B. Standard Metal-Edged Connectors:  Factory fabricated with a strip of fabric 3-1/2 inches wide 

attached to two strips of 2-3/4-inch- wide, 0.028-inch- thick, galvanized, sheet steel or 0.032-inch 
aluminum sheets.  Select metal compatible with connected ducts. 

 
C. Conventional, Indoor System Flexible Connector Fabric:  Glass fabric double coated with 

polychloroprene. 
 

1. Minimum Weight:  26 oz./sq. yd.. 
2. Tensile Strength:  480 lbf/inch in the warp, and 360 lbf/inch in the filling. 

  
 
2.9  FLEXIBLE DUCTS 
 

A. General:  Comply with UL 181, Class 1. 
 

B. Flexible Ducts, Uninsulated:  Spiral-wound steel spring with flameproof vinyl sheathing. 
 

C. Flexible Ducts, Uninsulated:  Corrugated aluminum. 
 

D. Flexible Ducts, Insulated:  Factory-fabricated, insulated, round duct, with an outer jacket enclosing 
1-1/2-inch- thick, glass-fiber insulation around a continuous inner liner. 

 
1. Reinforcement:  Steel-wire helix encapsulated in inner liner. 

  2. Outer Jacket:  Glass-reinforced, silver Mylar with a continuous hanging tab, integral fibrous-
glass tape, and nylon hanging cord. 

3. Inner Liner:  Polyethylene film. 
 

E. Pressure Rating:  6-inch wg positive, 1/2-inch wg negative. 
 
 
2.10 ACCESSORY HARDWARE 
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A. Instrument Test Holes:  Cast iron or cast aluminum to suit duct material, including screw cap and 

gasket.  Size to allow insertion of pitot tube and other testing instruments, and length to suit duct 
insulation thickness. 

 
B. Splitter Damper Accessories:  Zinc-plated damper blade bracket; 1/4-inch, zinc-plated operating 

rod; and a duct-mounted, ball-joint bracket with flat rubber gasket and square-head set screw. 
 

C. Flexible Duct Clamps:  Stainless-steel band with cadmium-plated hex screw to tighten band with a 
worm-gear action, in sizes 3 to 18 inches to suit duct size. 

 
D. Adhesives:  High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and 

grease. 
 
 
PART 3 - EXECUTION 
 
3.1  INSTALLATION 
 

A. Install duct accessories according to applicable details shown in SMACNA's "HVAC Duct 
Construction Standards--Metal and Flexible" for metal ducts and NAIMA's "Fibrous Glass Duct 
Construction Standards" for fibrous-glass ducts. 

 
B. Install volume dampers in lined duct; avoid damage to and erosion of duct liner. 

 
C. Provide test holes at fan inlet and outlet and elsewhere as indicated. 

 
D. Install fire and smoke dampers according to manufacturer's UL-approved written instructions. 

 
1. Install fusible links in fire dampers. 

 
E. Install duct access panels for access to both sides of duct coils.  Install duct access panels 

downstream from volume dampers, fire dampers, turning vanes, and equipment. 
 

1. Install duct access panels to allow access to interior of ducts for cleaning, inspecting, 
adjusting, and maintaining accessories and terminal units. 

2. Install access panels on side of duct where adequate clearance is available. 
 
 

3.2  ADJUSTING 
 

A. Adjust duct accessories for proper settings. 
 

B. Adjust fire and smoke dampers for proper action. 
 

C. Final positioning of manual-volume dampers is specified in Division 15 Section "Testing, Adjusting, 
and Balancing." 

 
 

END OF SECTION 15820 
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METAL DUCTWORK - SECTION 15891 
 
 
PART 1 - GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 

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

 
B. Requirements of the following Division 15 Sections apply to this section: 

 
1. "Basic Mechanical Requirements." 
2. "Basic Mechanical Materials and Methods." 

 
 
1.2  SUMMARY 
 

A. This Section includes rectangular, round, and flat-oval metal ducts and plenums for heating, 
ventilating, and air conditioning systems in pressure classes from minus 2 inches to plus 10 inches 
water gage. 

 
 
1.3  DEFINITIONS 
 

A. Sealing Requirements Definitions:  For the purposes of duct systems sealing requirements 
specified in this Section, the following definitions apply: 

 
1. Seams:  A seam is defined as joining of two longitudinally (in the direction of airflow) oriented 

edges of duct surface material occurring between two joints.  All other duct surface 
connections made on the perimeter are deemed to be joints. 

2. Joints:  Joints include girth joints; branch and subbranch intersections; so-called duct collar 
tap-ins; fitting subsections; louver and air terminal connections to ducts; access door and 
access panel frames and jambs; duct, plenum, and casing abutments to building structures. 

 
 
1.4  SYSTEM PERFORMANCE REQUIREMENTS 
 

A. The duct system design, as indicated, has been used to select and size air moving and distribution 
equipment and other components of the air system.  Changes or alterations to the layout or 
configuration of the duct system must be specifically approved in writing.  Accompany requests for 
layout modifications with calculations showing that the proposed layout will provide the original 
design results without increasing the system total pressure. 

 
 
1.5  SUBMITTALS 
 

A. General:  Submit the following in accordance with Conditions of Contract and Division 1 
Specification Sections. 

 
B. Product data including details of construction relative to materials, dimensions of individual 

components, profiles, and finishes for the following items: 
 
1. Sealing Materials. 
2. Fire-Stopping Materials. 
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C. Shop drawings from duct fabrication shop, drawn to a scale not smaller than 1/4 inch equals 1 foot, 

on drawing sheets same size as the Contract Drawings, detailing: 
 

1. Fabrication, assembly, and installation details, including plans, elevations, sections, details of 
components, and attachments to other work. 

2. Duct layout, indicating pressure classifications and sizes in plan view.  For exhaust ducts 
systems, indicate the classification of the materials handled as defined in this Section. 

3. Fittings. 
4. Reinforcing details and spacing. 
5. Seam and joint construction details. 
6. Penetrations through fire-rated and other partitions. 
7. Terminal unit, coil, and humidifier installations. 
8. Hangers and supports, including methods for building attachment, vibration isolation, and 

duct attachment. 
 

D. Welding certificates including welding procedures specifications, welding procedures qualifications 
test records, and welders' qualifications test records complying with requirements specified in 
"Quality Assurance" below. 

 
E. Record drawings including duct systems routing, fittings details, reinforcing, support, and installed 

accessories and devices, in accordance with Division 15 Section "Basic Mechanical Requirements" 
and Division 1. 

 
F. Maintenance data for volume control devices, fire dampers, and smoke dampers, in accordance 

with Division 15 Section "Basic Mechanical Requirements" and Division 1. 
 
 
1.6  QUALITY ASSURANCE 
 

A. Qualify welding processes and welding operators in accordance with AWS D1.1 "Structural Welding 
Code - Steel" for hangers and supports and AWS D9.1 "Sheet Metal Welding Code." 

 
B. Qualify each welder in accordance with AWS qualification tests for welding processes involved.  

Certify that their qualification is current. 
 

C. NFPA Compliance:  Comply with the following NFPA Standards: 
 

1. NFPA 90A, "Standard for the Installation of Air Conditioning and Ventilating Systems," 
except as indicated otherwise. 

  2. NFPA 96, "Standard for the Installation of Equipment for the Removal of Smoke and Grease-
Laden Vapors for Commercial Cooking Equipment," Chapter 3, "Duct System," for kitchen 
hood duct systems, except as indicated otherwise. 

 
 
1.7  DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver sealant and fire-stopping materials to site in original unopened containers or bundles with 
labels informing about manufacturer, product name and designation, color, expiration period for 
use, pot life, curing time, and mixing instructions for multi-component materials. 

 
B. Store and handle sealant fire-stopping materials in compliance with manufacturers' 

recommendations to prevent their deterioration or damage due to moisture, high or low 
temperatures, contaminants, or other causes. 

 
C. Deliver and store stainless steel sheets with mill-applied adhesive protective paper, maintained 
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through fabrication and installation. 
 
 
PART 2 - PRODUCTS 
 
2.1  SHEET METAL MATERIALS 
 

A. Sheet Metal, General:  Provide sheet metal in thicknesses indicated, packaged and marked as 
specified in ASTM A 700. 

 
B. Galvanized Sheet Steel:  Lock-forming quality, ASTM A 527, Coating Designation G 90.  Provide 

mill phosphatized finish for exposed surfaces of ducts exposed to view. 
 

C. Carbon Steel Sheets:  ASTM A 366, cold-rolled sheets, commercial quality, with oiled, exposed 
matte finish. 

 
D. Reinforcement Shapes and Plates:  Unless otherwise indicated, provide galvanized steel reinforcing 

where installed on galvanized sheet metal ducts.  For aluminum and stainless steel ducts provide 
reinforcing of compatible materials. 

 
E. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for 36-inch length or less; 3/8-inch 

minimum diameter for lengths longer than 36 inches. 
 
 
2.2  SEALING MATERIALS 
 

A. Joint and Seam Sealants, General:  The term sealant used here is not limited to materials of 
adhesive or mastic nature, but also includes tapes and combinations of open weave fabric strips 
and mastics. 

 
B. Joint and Seam Sealant:  One-part, nonsag, solvent-release-curing, polymerized butyl sealant 

complying with FS TT-S-001657, Type I; formulated with a minimum of 75 percent solids. 
 

C. Flanged Joint Mastics:  One-part, acid-curing, silicone elastomeric joint sealants, complying with 
ASTM C 920, Type S, Grade NS, Class 25, Use O. 

 
 
2.3  FIRE-STOPPING 
 

A. Fire-Resistant Sealant:  Provide one-part elastomeric sealant formulated for use in a through-
penetration fire-stop system for filling openings around duct penetrations through walls and floors, 
having fire-resistance ratings indicated as established by testing identical assemblies per ASTM E 
814 by Underwriters Laboratory, Inc. or other testing and inspecting agency acceptable to 
authorities having jurisdiction. 

 
B. Products:  Subject to compliance with requirements, provide one of the following: 

 
1. "Dow Corning Fire Stop Sealant"; Dow Corning Corp. 
2. "3M Fire Barrier Caulk CP-25"; Electrical Products Div./3M. 
3. "RTV 7403"; General Electric Co. 
4. "Fyre Putty"; Standard Oil Engineered Materials Co. 

 
 
2.4  HANGERS AND SUPPORTS 
 

A. Building Attachments:  Concrete inserts, powder actuated fasteners, or structural steel fasteners 
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appropriate for building materials.  Do not use powder actuated concrete fasteners for lightweight 
aggregate concretes or for slabs less than 4 inches thick. 

 
B. Hangers:  Galvanized sheet steel, or round, uncoated steel, threaded rod. 

 
1. Straps and Rod Sizes:  Conform with Table 4-1 in SMACNA HVAC Duct Construction 

Standards, 1985 Edition, for sheet steel width and gage and steel rod diameters. 
 

C. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with 
duct materials. 

 
D. Trapeze and Riser Supports:  Steel shapes conforming to ASTM A 36. 

 
1. Where galvanized steel ducts are installed, provide hot-dipped-galvanized steel shapes and 

plates. 
2. For stainless steel ducts, provide stainless steel support materials. 
3. For aluminum ducts, provide aluminum support materials, except where materials are 

electrolytically separated from ductwork. 
 
 
2.5  RECTANGULAR DUCT FABRICATION 
 

A. General:  Except as otherwise indicated, fabricate rectangular ducts with galvanized sheet steel, in 
accordance with SMACNA "HVAC Duct Construction Standards," Tables 1-3 through 1-19, 
including their associated details.  Conform to the requirements in the referenced standard for metal 
thickness, reinforcing types and intervals, tie rod applications, and joint types and intervals. 

 
1. Fabricate rectangular ducts in lengths appropriate to reinforcement and rigidity class required 

for pressure classification. 
2. Provide materials that are free from visual imperfections such as pitting, seam marks, roller 

marks, stains, and discolorations. 
 

B. Static Pressure Classifications:  Except where otherwise indicated, construct duct systems to the 
following pressure classifications: 

 
1. Supply Ducts:  3 inches water gage. 
2. Return Ducts:  2 inches water gage, negative pressure. 
3. Exhaust Ducts:  2 inches water gage, negative pressure. 

 
C. Crossbreaking or Cross Beading:  Crossbreak or bead duct sides that are 19 inches and larger and 

are 20 gage or less, with more than 10 sq. ft. of unbraced panel area, as indicated in SMACNA 
"HVAC Duct Construction Standard," Figure 1-4, unless they are lined or are externally insulated. 

 
 
2.6  RECTANGULAR DUCT FITTINGS 
 

A. Fabricate elbows, transitions, offsets, branch connections, and other duct construction in 
accordance with SMACNA "HVAC Metal Duct Construction Standard," 1985 Edition, Figures 2-1 
through 2-10. 

 
 
2.7  ROUND AND FLAT OVAL DUCT FABRICATION 
 

A. General:  "Basic Round Diameter" as used in this article is the diameter of the size of round duct 
that has a circumference equal to the perimeter of a given sized of flat oval duct.  Except where 
interrupted by fittings, provide round and flat oval ducts in lengths not less than 12 feet.  Insulate all 
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round duct with 1 1/2" external wrap insulation. 
 

B. Round Ducts:  Fabricate round supply ducts with spiral lockseam construction, except where 
diameters exceed 72 inches.  Fabricate ducts having diameters greater than 72 inches with 
longitudinal butt-welded seams.  Comply with SMACNA "HVAC Duct Construction Standards," 
Table 3-2 for galvanized steel gages. 

 
C. Round Ducts:  Fabricate round supply ducts using seam types identified in SMACNA "HVAC Duct 

Construction Standards," 1985 Edition, Figure 3-1, RL-1, RL-4, or RL-5.  Seams Types RL-2 or RL-
3 may be used if spot-welded on 1-inch intervals.  Comply with SMACNA "HVAC Duct Construction 
Standards," Table 3-2 for galvanized steel gages. 

 
D. Flat Oval Ducts:  Fabricate flat oval supply ducts with standard spiral lockseams (without 

intermediate ribs) or with butt-welded longitudinal seams in gages listed in SMACNA "HVAC Duct 
Construction Standards," Table 3-4. 

 
 
2.8  ROUND AND FLAT OVAL SUPPLY AND EXHAUST FITTINGS FABRICATION 
 

A. 90-Degree Tees and Laterals and Conical Tees:  Fabricate to conform to SMACNA "HVAC Duct 
Construction Standards," 1985 Edition, Figures 3-4 and 3-5 and with metal thicknesses specified for 
longitudinal seam straight duct. 

 
B. Diverging-Flow Fittings:  Fabricate with a reduced entrance to branch taps with no excess material 

projecting from the body onto branch tap entrance. 
 

C. Elbows:  Fabricate in die-formed, gored, pleated, or mitered construction.  Fabricate the bend 
radius of die-formed, gored, and pleated elbows 1.5 times the elbow diameter.  Unless elbow 
construction type is indicated, provide elbows meeting the following requirements: 

 
1. Mitered Elbows:  Fabricate mitered elbows with welded construction in gages specified 

below. 
 

a. Mitered Elbows Radius and Number of Pieces:  Unless otherwise indicated, construct 
elbow to comply with SMACNA "HVAC Duct Construction Standards," Table 3-1. 

b. Round Mitered Elbows:  Solid welded and with metal thickness listed below for 
pressure classes from minus 2 inches to plus 2 inches: 

 
1) 3 to 26 inches:  24 gage. 
2) 27 to 36 inches:  22 gage. 
3) 37 to 50 inches:  20 gage. 
4) 52 to 60 inches:  18 gage. 
5) 62 to 84 inches:  16 gage. 

c. Round Mitered Elbows:  Solid welded and with metal thickness listed below for 
pressure classes from 2 inches to 10 inches: 

 
1) 3 to 14 inches:  24 gage. 
2) 15 to 26 inches:  22 gage. 
3) 27 to 50 inches:  20 gage. 
4) 52 to 60 inches:  18 gage. 
5) 62 to 84 inches:  16 gage. 

 
d. Flat Oval Mitered Elbows:  Solid welded and with the same metal thickness as 

longitudinal seam flat oval duct. 
e. 90-Degree, 2-Piece, Mitered Elbows:  Use only for supply systems, or exhaust 

systems for material handling classes A and B; and only where space restrictions do 
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not permit the use of 1.5 bend radius elbows.  Fabricate with a single-thickness 
turning vanes. 

 
2. Round Elbows - 8 Inches and Smaller:  Die-formed elbows for 45- and 90-degree elbows 

and pleated elbows for 30, 45, 60, and 90 degrees only.  Fabricate nonstandard bend angle 
configurations or 1/2-inch-diameter (e.g. 3-1/2- and 4-1/2-inch) elbows with gored 
construction. 

3. Round Elbows - 9 Through 14 Inches:  Gored or pleated elbows for 30, 45, 60, and 90 
degrees, except where space restrictions require a mitered elbow.  Fabricate nonstandard 
bend angle configurations or 1/2-inch-diameter (e.g. 9-1/2- and 10-1/2-inch) elbows with 
gored construction. 

4. Round Elbows - Larger Than 14 Inches and All Flat Oval Elbows:  Gored elbows, except 
where space restrictions require a mitered elbow. 

5. Die-Formed Elbows for Sizes Through 8 Inches and All Pressures:  20 gage with 2-piece 
welded construction. 

6. Round Gored Elbows Gages:  Same as for nonelbow fittings specified above. 
7. Flat Oval Elbows Gages:  Same as longitudinal seam flat oval duct. 
8. Pleated Elbows Sizes Through 14 Inches and Pressures Through 10 Inches:  26 gage. 

 
 
PART 3 - EXECUTION 
 
3.1  DUCT INSTALLATION, GENERAL 
 

A. Duct System Pressure Class:  Construct and install each duct system for the specific duct pressure 
classification indicated. 

 
B. Install ducts with the fewest possible joints. 

 
C. Use fabricated fittings for all changes in directions, changes in size and shape, and connections. 

 
D. Install couplings tight to duct wall surface with projections into duct at connections kept to a 

minimum. 
 

E. Locate ducts, except as otherwise indicated, vertically and horizontally, parallel and perpendicular 
to building lines; avoid diagonal runs.  Install duct systems in shortest route that does not obstruct 
useable space or block access for servicing building and its equipment. 

 
F. Install ducts close to walls, overhead construction, columns, and other structural and permanent 

enclosure elements of building. 
 

G. Provide clearance of 1 inch where furring is shown for enclosure or concealment of ducts, plus 
allowance for insulation thickness, if any. 

 
H. Install insulated ducts with 1-inch clearance outside of insulation. 

 
I. Conceal ducts from view in finished and occupied spaces by locating in mechanical shafts, hollow 

wall construction, or above suspended ceilings.  Do not encase horizontal runs in solid partitions, 
except as specifically shown. 

 
J. Coordinate layout with suspended ceiling and lighting layouts and similar finished work. 

 
K. Electrical Equipment Spaces:  Route ductwork to avoid passing through transformer vaults and 

electrical equipment spaces and enclosures. 
 

L. Non-Fire-Rated Partition Penetrations:  Where ducts pass interior partitions and exterior walls, and 
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are exposed to view, conceal space between construction opening and duct or duct insulation with 
sheet metal flanges of same gage as duct.  Overlap opening on 4 sides by at least 1-1/2 inches. 

 
 
3.2  SEAM AND JOINT SEALING 
 

A. General:  Seal duct seams and joints as follows: 
 

B. Pressure Classifications Greater Than 3 Inches Water Gage:  All transverse joints, longitudinal 
seams, and duct penetrations. 

 
C. Pressure Classification 2 and 3 Inches Water Gage:  All transverse joints and longitudinal seams. 

 
1. Pressure Classification Less than 2 Inches Water Gage:  Transverse joints only. 

 
D. Seal externally insulated ducts prior to insulation installation. 

 
 
3.3  HANGING AND SUPPORTING 
 

A. Install rigid round, rectangular, and flat oval metal duct with support systems indicated in SMACNA 
"HVAC Duct Construction Standards," Tables 4-1 through 4-3 and Figures 4-1 through 4-8. 

 
B. Support horizontal ducts within 2 feet of each elbow and within 4 feet of each branch intersection. 

 
C. Support vertical ducts at a maximum interval of 16 feet and at each floor. 

 
D. Upper attachments to structures shall have an allowable load not exceeding 1/4 of the failure (proof 

test) load but are not limited to the specific methods indicated. 
 

E. Install concrete insert prior to placing concrete. 
 

F. Install powder actuated concrete fasteners after concrete is placed and completely cured. 
 
 
3.4  MINIMUM FASTENERS 
 
A. Round metallic ducts shall be mechanically fastened by means of at least three sheet metal screws 

or rivets spaced equally around the joint. 
      

Exception:  Where a duct connection is made that is partially inaccessible, three screws or rivets 
shall be equally spaced on the exposed portion so as to prevent a hinge effect. 

 
 
3.5  CONNECTIONS 
 

A. Equipment Connections:  Connect equipment with flexible connectors in accordance with Division 
15 Section "Duct Accessories." 

 
B. Branch Connections:  Comply with SMACNA "HVAC Duct Construction Standards," Figures 2-7 

and 2-8. 
C. Outlet and Inlet Connections:  Comply with SMACNA "HVAC Duct Construction Standards," 

Figures 2-16 through 2-18. 
 

D. Terminal Units Connections:  Comply with SMACNA "HVAC Duct Construction Standards," Figure 
2-19. 
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3.6  FIELD QUALITY CONTROL 
 

A. The Owner will contract with an independent testing agency to perform, record, and report leakage 
tests. 

 
B. Remake leaking joints as required and apply sealants to achieve specified maximum allowable 

leakage. 
 
 
3.7  ADJUSTING AND CLEANING 
 

A. Adjust volume control devices as required by the testing and balancing procedures to achieve 
required air flow.  Refer to Division 15 Section "TESTING, ADJUSTING, AND BALANCING" for 
requirements and procedures for adjusting and balancing air systems. 

 
B. Vacuum ducts systems prior to final acceptance to remove dust and debris. 

 
 
END OF SECTION 15891 
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FIRE-SUPPRESSION PIPING - SECTION 15915 
 
 
PART 1 - GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 

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

 
 
1.2  SUMMARY 
 

A. This Section includes fire-suppression piping and equipment for the following building systems: 
 

1. Automatic wet-type, Class I, fire-suppression standpipes and branches for sprinklers. 
2. Wet-pipe, fire-suppression sprinklers, including piping, valves, specialties, and automatic 

sprinklers. 
 

B. Related Sections include the following: 
 

1. Division 16 Section "Fire Alarm Systems" for alarm devices not in this Section. 
 
 
1.3  DEFINITIONS 
 

A. Hose Connection:  Valve with threaded outlet matching fire hose coupling thread for attaching fire 
hose. 

 
B. Hose Station:  Hose connection, fire hose rack, and fire hose. 

 
C. Working Plans:  Documents, including drawings, calculations, and material specifications prepared 

according to NFPA 13 and NFPA 14 for obtaining approval from authorities having jurisdiction. 
 
 
1.4  SYSTEM DESCRIPTIONS 
 
 A. Wet-Pipe Sprinkler System: Automatic sprinklers are attached to piping containing water and that is 

connected to water supply through alarm valve. Water discharges immediately from sprinklers when 
they are opened. Sprinklers open when heat melts fusible link or destroys frangible device. Hose 
connections are included if indicated. 

 
  
1.5  SYSTEM PERFORMANCE REQUIREMENTS 
 

A. Design sprinklers and obtain approval from authorities having jurisdiction. 
 

B. Design sprinkler piping according to the following and obtain approval from authorities having 
jurisdiction: 

 
1. Include 10 percent margin of safety for available water flow and pressure. 
2. Include losses through water-service piping, valves, and backflow preventers. 
3. Sprinkler Occupancy Hazard Classifications:  As follows: 

 
a. Building Service Areas:  Ordinary Hazard, Group 1. 
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b. Electrical Equipment Rooms:  Ordinary Hazard, Group 1. 
c. General Storage Areas:  Ordinary Hazard, Group 1. 
d. Library Stack Areas:  Ordinary Hazard, Group 2. 
e. Mechanical Equipment Rooms:  Ordinary Hazard, Group 1. 
f. Office and Public Areas:  Light Hazard. 

 
4. Minimum Density for Automatic-Sprinkler Piping Design:  As follows: 

 
a. Light-Hazard Occupancy:  0.10 gpm over 1500-sq. ft. area. 
b. Ordinary-Hazard, Group 1 Occupancy:  0.15 gpm over 1500- sq. ft. area. 
c. Ordinary-Hazard, Group 2 Occupancy:  0.20 gpm over 1500- sq. ft. area. 
d. Extra-Hazard, Group 1 Occupancy:  0.30 gpm over 2500-sq. ft. area. 
e. Extra-Hazard, Group 2 Occupancy:  0.40 gpm over 2500-sq. ft. area. 
f. Special Occupancy Hazard:  As determined by authorities having jurisdiction. 

 
5. Maximum Protection Area per Sprinkler:  As follows: 

 
a. Office Space:  225 sq. ft.. 
b. Storage Areas:  130 sq. ft.. 
c. Mechanical Equipment Rooms:  130 sq. ft.. 
d. Electrical Equipment Rooms:  130 sq. ft.. 
e. Other Areas:  According to NFPA 13 recommendations, unless otherwise indicated. 

 
C. Components and Installation:  Capable of producing piping systems with 175-psig minimum 

working-pressure rating, unless otherwise indicated. 
 
 
1.6  SUBMITTALS 
 

A. Product Data:  For the following: 
 

1. Pipe and fitting materials and methods of joining for standpipe piping. 
2. Pipe and fitting materials and methods of joining for sprinkler piping. 
3. Pipe hangers and supports. 
4. Valves, including specialty valves, accessories, and devices. 
5. Alarm devices.  Include electrical data. 
6. Air compressors.  Include electrical data. 
7. Hose connections.  Include size, type, and finish. 
8. Sprinklers, escutcheons, and guards.  Include sprinkler flow characteristics, mounting, finish, 

and other pertinent data. 
 

B. Approved Sprinkler Piping Drawings:  Working plans, prepared according to NFPA 13, that have 
been approved by authorities having jurisdiction.  Include hydraulic calculations, if applicable. 

 
C. Field Test Reports and Certificates:  Indicate and interpret test results for compliance with 

performance requirements and as described in NFPA 13.  
 

D. Maintenance Data:  For each type of sprinkler specialty to include in maintenance manuals. 
 
 
1.7  QUALITY ASSURANCE 
 

A. Installer Qualifications:  An experienced installer who has designed and installed fire-suppression 
piping similar to that indicated for this Project and obtained design approval and inspection approval 
from authorities having jurisdiction. 
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B. Engineering Responsibility:  Preparation of working plans, calculations, and field test reports by a 
qualified professional engineer.  Base calculations on results of fire-hydrant flow test.  Professional 
Engineer shall be licensed in the State of Alabama.  Hydraulic calculations and sprinkler shop 

drawings shall bear his / her licensure seal with signature and date. 
 

C. Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice in 
jurisdiction where Project is located and who is experienced in providing engineering services of the 
kind indicated.  Engineering services are defined as those performed for installations of fire-
suppression piping that are similar to those indicated for this Project in material, design, and extent. 
 Professional Engineer shall be licensed in the State of Alabama.  Hydraulic calculations and 
sprinkler shop drawings shall bear his / her licensure seal with signature and date. 

 
D. Manufacturer Qualifications:  Firms whose equipment, specialties, and accessories are listed by 

product name and manufacturer in UL's "Fire Protection Equipment Directory" and FM's "Fire 
Protection Approval Guide" and that comply with other requirements indicated.   

 
E. Sprinkler Components:  Listing/approval stamp, label, or other marking by a testing agency 

acceptable to authorities having jurisdiction. 
 

F. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction. 

 
G. NFPA Standards:  Equipment, specialties, accessories, installation, and testing complying with the 

following: 
 

1. NFPA 13, "Installation of Sprinkler Systems." 
2. NFPA 231, "General Storage." 

 
 
1.8  PROJECT CONDITIONS 

 A. Interruption of Existing Sprinkler Service: Do not interrupt sprinkler service to facilities occupied by 
Owner or others unless permitted under the following conditions and then only after arranging to 
provide temporary sprinkler service according to requirements indicated: 

1. Notify Architect no fewer than four (4) days in advance of proposed interruption of sprinkler 
service. 

  2. Do not proceed with interruption of sprinkler service without Architect's written permission. 
 
 
PART 2 - PRODUCTS 
 
2.1  MANUFACTURERS 
 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

 
B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

 
1. Specialty Valves and Devices: 

 
a. Badger Fire Protection, Inc. 
b. Central Sprinkler Corp. 
c. Firematic Sprinkler Devices, Inc. 
d. Globe Fire Sprinkler Corp. 
e. Grinnell Corp. 
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f. Reliable Automatic Sprinkler Co., Inc. 
g. Star Sprinkler Corp. 
h. Viking Corp. 

 
2. Water-Flow Indicators and Supervisory Switches: 

 
a. Gamewell Co. 
b. Grinnell Corp. 
c. Pittway Corp.; System Sensor Div. 
d. Potter Electric Signal Co. 
e. Reliable Automatic Sprinkler Co., Inc. 
f. Viking Corp. 
g. Watts Industries, Inc.; Water Products Div. 

 
3. Sprinkler, Drain and Alarm Test Fittings: 

 
a. Central Sprinkler Corp. 
b. Fire-End and Croker Corp. 
c. Grinnell Corp. 
d. Victaulic Co. of America. 

 
4. Sprinkler, Branch-Line Test Fittings: 

 
a. Elkhart Brass Mfg. Co., Inc. 
b. Fire-End and Croker Corp. 
c. Smith Industries, Inc.; Potter-Roemer Div. 

 
5. Sprinkler, Inspector's Test Fittings: 

 
a. Fire-End and Croker Corp. 
b. G/J Innovations, Inc. 
c. Triple R Specialty of Ajax, Inc. 

 
6. Sprinklers: 

 
a. Badger Fire Protection, Inc. 
b. Central Sprinkler Corp. 
c. Firematic Sprinkler Devices, Inc. 
d. Globe Fire Sprinkler Corp. 
e. Grinnell Corp. 
f. Reliable Automatic Sprinkler Co., Inc. 
g. Star Sprinkler Corp. 
h. Viking Corp. 

 
7. Keyed Couplings for Steel Piping: 

 
a. Central Sprink, Inc. 
b. Ductilic, Inc. 
c. Grinnell Corp. 
d. National Fittings, Inc. 
e. Star Pipe Products, Inc.; Star Fittings Div. 
f. Victaulic Co. of America. 

 
8. Keyed Couplings for Ductile-Iron Piping: 

 
a. Victaulic Co. of America. 
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9. Keyed Couplings for Copper Tubing: 

 
a. Grinnell Corp. 
b. Victaulic Co. of America. 

 
10. Press-Seal Fittings for Steel Piping: 

 
a. Victaulic Co. of America. 

 
11. Mechanically Formed Tee Outlets: 

 
a. T-Drill Industries, Inc. 

 
 
2.2  PIPING MATERIALS 
 

A. Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining 
materials. 

 
 
2.3  PIPES AND TUBES 
 

A. Standard-Weight Steel Pipe:  ASTM A 53, ASTM A 135, or ASTM A 795; Schedule 40 in NPS 6 
and smaller, and Schedule 30 in NPS 8 and larger. 

 
B. Schedule 10 Steel Pipe:  ASTM A 135 or ASTM A 795, Schedule 10 in NPS 5 and smaller and 

NFPA 13 specified wall thickness in NPS 6 to NPS 10. 
 

C. Copper Tube:  ASTM B 88, water tube, drawn temper.  Tube ends may be factory or field expanded 
to steel-pipe OD. 

 
 
2.4  PIPE AND TUBE FITTINGS 
 

A. Cast-Iron Threaded Flanges:  ASME B16.1. 
 

B. Cast-Iron Threaded Fittings:  ASME B16.4. 
 

C. Malleable-Iron Threaded Fittings:  ASME B16.3. 
 

D. Steel, Threaded Couplings:  ASTM A 865. 
 

E. Steel Welding Fittings:  ASTM A 234/A 234M, ASME B16.9, or ASME B16.11. 
 

F. Steel, Grooved-End Fittings:  UL-listed and FM-approved, ASTM A 47, malleable iron or 
ASTM A 536, ductile iron; with dimensions matching steel pipe and ends factory grooved according 
to AWWA C606. 

 
G. Steel, Press-Seal Fittings:  UL 213 and FM-approved, 175-psig pressure rating; with steel housing, 

butylene O-rings, and pipe stop; for use with Schedule 5, plain-end, steel pipe.  Include UL 45-listed 
fitting manufacturer's pressure-sealing tools. 

 
H. Cast-Copper-Alloy Fittings:  ASME B16.18. 

 
I. Wrought-Copper Fittings:  ASME B16.22. 
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J. Copper, Mechanically Formed Tees:  Manufacturer's standard written procedure for forming T-

branch outlets with UL 45-listed tools. 
 
 
2.5  JOINING MATERIALS 
 

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for pipe-flange gasket 
materials and welding filler metals. 

 
B. Steel, Keyed Couplings:  UL 213 and AWWA C606, for steel-pipe dimensions.  Include 

ASTM A 536, ductile-iron housing, rubber gaskets, and steel bolts and nuts.  Include listing for dry-
pipe service for couplings for dry piping. 

 
C. Brazing Filler Metals:  AWS A5.8, Classification BCuP-3 or BCuP-4. 

 
D. Transition Couplings:  AWWA C219, sleeve type, or other manufactured fitting the same size as, 

with pressure rating at least equal to, and with ends compatible with piping to be joined. 
 
 
2.6  GENERAL-DUTY VALVES 
 

A. Refer to Division 15 Section "Valves" for gate, ball, butterfly, globe, and check valves not required 
to be UL listed and FM approved. 

 
 
2.7  FIRE-PROTECTION-SERVICE VALVES 
 

A. General:  UL listed and FM approved, with minimum 175-psig nonshock working-pressure rating.  
Valves for grooved-end piping may be furnished with grooved ends instead of type of ends 
specified. 

 
B. Gate Valves, NPS 2 and Smaller:  UL 262; cast-bronze, threaded ends; solid wedge; OS&Y; and 

rising stem. 
 

C. Indicating Valves, NPS 2-1/2 and Smaller:  UL 1091; butterfly or ball-type, bronze body with 
threaded ends; and integral indicating device. 

 
1.  Indicator:  Visual. 

 
D. Gate Valves, NPS 2-1/2 and Larger:  UL 262, iron body, bronze mounted, taper wedge, OS&Y, and 

rising stem.  Include replaceable, bronze, wedge facing rings and flanged ends. 
 

E. Swing Check Valves, NPS 2 and Smaller:  UL 312 or MSS SP-80, Class 150; bronze body with 
bronze disc and threaded ends. 

 
F. Swing Check Valves, NPS 2-1/2 and Larger:  UL 312, cast-iron body and bolted cap, with bronze 

disc or cast-iron disc with bronze-disc ring and flanged ends. 
 

G. Split-Clapper Check Valves, NPS 4 and Larger:  UL 312, cast-iron body with rubber seal, bronze-
alloy discs, and stainless-steel spring and hinge pin. 

 
 
2.8  SPECIALTY VALVES 
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A. Alarm Check Valves:  UL 193, 175-psig working pressure; designed for horizontal or vertical 
installation, with cast-iron flanged inlet and outlet, bronze grooved seat with O-ring seals, and 
single-hinge pin and latch design.  Include trim sets for bypass, drain, electric sprinkler alarm 
switch, pressure gages, retarding chamber, and fill-line attachment with strainer. 

 
1.  Option:  Grooved-end connections for use with keyed couplings. 
2.  Drip Cup Assembly:  Pipe drain without valves, and separate from main drain piping. 

 
B. Ball Drip Valves:  UL 1726, automatic drain valve, NPS 3/4, ball check device with threaded ends. 

 
 
2.9  SPRINKLERS 
 

A. Automatic Sprinklers:  With heat-responsive element complying with the following: 
 

1.  UL 199, for applications except residential. 
2.  UL 1767, for early suppression, fast-response applications. 

 
B. Sprinkler Types and Categories:  Nominal 1/2-inch orifice for "Ordinary" temperature classification 

rating, unless otherwise indicated or required by application. 
 

a. Orifice:  1/2 inch, with discharge coefficient K between 5.3 and 5.8. 
b. Orifice:  17/32 inch, with discharge coefficient K between 7.4 and 8.2. 

 
C. Sprinkler types, features, and options include the following: 

 
1.  Concealed ceiling sprinklers, including cover plate. 
2.  Extended-coverage sprinklers. 
3.  Flow-control sprinklers, with automatic open and shutoff feature. 
4.  Flush ceiling sprinklers, including escutcheon. 
5.  Institution sprinklers, made with small, breakaway projection. 
6.  Pendent sprinklers. 
7.  Pendent, dry-type sprinklers. 
8.  Quick-response sprinklers. 
9.  Recessed sprinklers, including escutcheon. 
10.  Sidewall sprinklers. 
11.  Sidewall, dry-type sprinklers. 
12.  Upright sprinklers. 

 
D. Sprinkler Finishes:  Chrome-plated, bronze, and painted. 

 
E. Special Coatings:  Wax, lead, and corrosion-resistant paint. 

 
F. Sprinkler Escutcheons:  Materials, types, and finishes for the following sprinkler mounting 

applications.  Escutcheons for concealed, flush, and recessed-type sprinklers are specified with 
sprinklers. 

 
1.  Ceiling Mounting:  Chrome-plated steel, one piece, flat. 
2.  Ceiling Mounting:  Chrome-plated steel, two piece, with 1-inch vertical adjustment. 
3.  Ceiling Mounting:  Plastic, white finish, one piece, flat. 
4.  Sidewall Mounting:  Chrome-plated steel, one piece, flat. 
5.  Sidewall Mounting:  Plastic, white finish, one piece, flat. 

 
G. Sprinkler Guards:  Wire-cage type, including fastening device for attaching to sprinkler. 
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2.10 SPECIALTY SPRINKLER FITTINGS 
 

A. Specialty Fittings:  UL listed and FM approved; made of steel, ductile iron, or other materials 
compatible with piping. 

 
B. Press-Seal Fittings:  UL 213, steel housing with butylene O-rings and pipe stop. 

 
C. Locking-Lug Fittings:  UL 213, ductile-iron body with locking-lug ends. 

 
D. Mechanical-T Fittings:  UL 213, ductile-iron housing with pressure-responsive gasket, bolts, and 

threaded or locking-lug outlet. 
 

E. Mechanical-Cross Fittings:  UL 213, ductile-iron housing with pressure-responsive gaskets, bolts, 
and threaded or locking-lug outlets. 

 
F. Drop-Nipple Fittings:  UL 1474, with threaded inlet, threaded outlet, and seals; adjustable. 

 
G. Sprinkler, Drain and Alarm Test Fittings:  UL-listed, cast- or ductile-iron body; with threaded inlet 

and outlet, test valve, and orifice and sight glass. 
 

H. Sprinkler, Branch-Line Test Fittings:  UL-listed, brass body; with threaded inlet and capped drain 
outlet and threaded outlet for sprinkler. 

 
I. Sprinkler, Inspector's Test Fittings:  UL-listed, cast- or ductile-iron housing; with threaded inlet and 

drain outlet and sight glass. 
 
 
2.11 ALARM DEVICES 
 

A. General:  Types matching piping and equipment connections. 
 
 

B. Water-Flow Indicators:  UL 346; electrical-supervision, vane-type water-flow detector; with 250-psig 
pressure rating; and designed for horizontal or vertical installation.  Include two single-pole, double-
throw, circuit switches for isolated alarm and auxiliary contacts, 7 A, 125-V ac and 0.25 A, 24-V dc; 
complete with factory-set, field-adjustable retard element to prevent false signals and tamperproof 
cover that sends signal if removed. 

 
C. Valve Supervisory Switches:  UL 753; electrical; single-pole, double throw; with normally closed 

contacts.  Include design that signals controlled valve is in other than fully open position. 
 
 
2.12 PRESSURE GAGES 
 

A. Pressure Gages:  UL 393, 3-1/2- to 4-1/2-inch- diameter dial with dial range of 0 to 250 psig. 
 
 
PART 3 - EXECUTION 
 
 
3.1  EXAMINATION 
 

A. Examine walls and partitions for suitable thickness, fire- and smoke-rated construction, framing for 
hose-station cabinets, and other conditions where hose connections and stations are to be 
installed. 
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B. Proceed with installation only after unsatisfactory conditions have been corrected. 
 
 
3.2  PIPING APPLICATIONS 
 

A. Do not use welded joints with galvanized steel pipe. 
 

B. Flanges, unions, and transition and special fittings with pressure ratings the same as or higher than 
system's pressure rating may be used in aboveground applications, unless otherwise indicated. 

 
C. Wet-Pipe Sprinklers:  Use the following: 

 
1.  Sprinkler-Piping Option:  Mechanical-T bolted-branch-outlet fittings, NPS 2 and smaller, may 

be used downstream from sprinkler zone valves. 
  2.  Sprinkler-Piping Option:  Specialty sprinkler fittings, NPS 2 and smaller, including 

mechanical-T fittings, may be used downstream from sprinkler zone valves. 
3.  NPS 1-1/2 and Smaller:  Standard-weight steel pipe with threaded ends, cast- or malleable-

iron threaded fittings, and threaded joints. 
4.  NPS 2:  Standard-weight steel pipe with threaded ends, cast- or malleable-iron threaded 

fittings, and threaded joints. 
5.  NPS 2-1/2 to NPS 3-1/2:  Standard-weight steel pipe with grooved ends; steel, grooved-end 

fittings; steel, keyed couplings; and grooved joints. 
6.  NPS 2-1/2 to NPS 3-1/2:  Schedule 10 steel pipe with roll-grooved ends; steel, grooved-end 

fittings; and grooved joints. 
7.  NPS 4:  Standard-weight steel pipe with grooved ends; steel, grooved-end fittings; steel, 

keyed couplings; and grooved joints. 
8.  NPS 4:  Schedule 10 steel pipe with roll-grooved ends; steel, grooved-end fittings; and 

grooved joints. 
9.  NPS 5 and NPS 6:  Standard-weight steel pipe with grooved ends; steel, grooved-end 

fittings; steel, keyed couplings; and grooved joints. 
10.  NPS 5 and NPS 6:  Schedule 10 steel pipe with roll-grooved ends; steel, grooved-end 

fittings; and grooved joints. 
 
 
3.3  VALVE APPLICATIONS 
 

A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the 
following requirements apply: 

 
1.  Fire-Protection-Service Valves:  UL listed and FM approved for applications where required 

by NFPA 13 and NFPA 14. 
 

a. Shutoff Duty:  Use gate valves. 
 

2.  General-Duty Valves:  For applications where UL-listed and FM-approved valves are not 
required by NFPA 13 and NFPA 14. 

 
a. Shutoff Duty:  Use gate, ball, or butterfly valves. 
b. Throttling Duty:  Use globe, ball, or butterfly valves. 

 
 
3.4  JOINT CONSTRUCTION 
 

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping joint 
construction. 
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B. Steel-Piping, Grooved Joints:  Use Schedule 40 steel pipe with cut or roll-grooved ends and 
Schedule 30 or thinner steel pipe with roll-grooved ends; steel, grooved-end fittings; and steel, 
keyed couplings.  Assemble joints with couplings, gaskets, lubricant, and bolts according to 
coupling manufacturer's written instructions.  Use gaskets listed for dry-pipe service for dry piping. 

 
C. Copper-Tubing, Grooved Joints:  Use copper tube with roll-grooved ends; copper, grooved-end 

fittings; and copper, keyed couplings.  Assemble joints with couplings, gaskets, lubricant, and bolts 
according to coupling manufacturer's written instructions.  Use gaskets listed for dry-pipe service for 
dry piping. 

 
D. Brazed Joints:  Use AWS A5.8, BCuP-3 or BCuP-4 filler metals. 

 
E. Mechanically Formed, Copper-Tube-Outlet Joints:  Use UL-listed tool and procedure and follow 

forming equipment manufacturer's written instructions.  Drill pilot hole in copper tube, form branch 
for collar, dimple tube to form seating stop, and braze branch tube into formed-collar outlet. 

 
F. Press-Seal-Fitting Joints:  Use UL-listed tool and procedure and follow fitting manufacturer's written 

instructions.  Include use of specific equipment, pressure-sealing tool, and accessories. 
 

G. Locking-Lug-Fitting, Twist-Locked Joints:  Follow fitting manufacturer's written instructions. 
 

H. Dissimilar-Piping-Material Joints:  Construct joints using adapters or couplings compatible with both 
piping materials.  Use dielectric fittings if both piping materials are metal.  Refer to Division 15 
Section "Basic Mechanical Materials and Methods" for dielectric fittings. 

 
 
3.5  PIPING INSTALLATION 
 

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping installation. 
 

B. Locations and Arrangements:  Drawing plans, schematics, and diagrams indicate general location 
and arrangement of piping.  Install piping as indicated, as far as practical. 

 
1.  Deviations from approved working plans for piping require written approval from authorities 

having jurisdiction.  File written approval with Architect before deviating from approved 
working plans. 

 
C. Use approved fittings to make changes in direction, branch takeoffs from mains, and reductions in 

pipe sizes. 
 

D. Install unions adjacent to each valve in pipes NPS 2 and smaller.  Unions are not required on 
flanged devices or in piping installations using grooved joints. 

 
E. Install flanges or flange adapters on valves, apparatus, and equipment having NPS 2-1/2 and larger 

connections. 
 

F. Install "Inspector's Test Connections" in sprinkler piping, complete with shutoff valve, sized and 
located according to NFPA 13. 

 
G. Install sprinkler piping with drains for complete system drainage. 

 
H. Install sprinkler zone control valves, test assemblies, and drain risers adjacent to standpipes when 

sprinkler piping is connected to standpipes. 
 

I. Install drain valves on standpipes. 
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J. Install alarm devices in piping systems. 
 

K. Hangers and Supports:  Comply with NFPA 13 for hanger materials.  Install according to NFPA 13 
for sprinkler piping. 

 
L. Install piping with grooved joints according to manufacturer's written instructions.  Construct rigid 

piping joints, unless otherwise indicated. 
 

M. Install pressure gages on riser or feed main, at each sprinkler test connection, and at top of each 
standpipe.  Include pressure gages with connection not less than NPS 1/4 and with soft metal 
seated globe valve, arranged for draining pipe between gage and valve.  Install gages to permit 
removal, and install where they will not be subject to freezing. 

 
 
3.6  SPECIALTY SPRINKLER FITTING INSTALLATION 
 

A. Install specialty sprinkler fittings according to manufacturer's written instructions.   
B. Install guards in all exercise areas, football practice facility, wrestling/multi-purpose, weight rooms, 

locker rooms, locker room restrooms and showers. 
 
 
3.7  VALVE INSTALLATION 
 

A. Refer to Division 15 Section "Valves" for installing general-duty valves.  Install fire-protection 
specialty valves, trim, fittings, controls, and specialties according to NFPA 13 and NFPA 14, 
manufacturer's written instructions, and authorities having jurisdiction. 

 
B. Gate Valves:  Install fire-protection-service valves supervised-open, located to control sources of 

water supply except from fire department connections.  Provide permanent identification signs 
indicating portion of system controlled by each valve. 

 
C. Alarm Check Valves:  Install valves in vertical position for proper direction of flow, including bypass 

check valve and retard chamber drain-line connection. 
 
 
3.8  SPRINKLER APPLICATIONS 
 

A. General:  Use sprinklers according to the following applications: 
 

1. Rooms without Ceilings:  Pendent sprinklers. 
2. Rooms with Suspended Ceilings:  Recessed sprinklers. 
3. Rooms with Suspended Ceilings:  Concealed sprinklers. 
4. Wall Mounting:  Sidewall sprinklers. 
5. Sprinkler Finishes:  Use sprinklers with the following finishes: 

 
a. Upright, Pendent, and Sidewall Sprinklers:  Chrome-plated in finished spaces 

exposed to view; rough bronze in unfinished spaces not exposed to view; wax coated 
where exposed to acids, chemicals, or other corrosive fumes. 

b. Concealed Sprinklers:  Rough brass, with factory-painted white cover plate. 
c. Flush Sprinklers:  Bright chrome, with painted white escutcheon. 
d. Recessed Sprinklers:  Bright chrome, with bright chrome escutcheon. 

  6. Secure heads in all secure areas. 
 

 
3.9  SPRINKLER INSTALLATION 
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A. Install sprinklers in suspended ceilings in center of acoustical panels and tiles. 
 
 
3.10 CONNECTIONS 
 

A. Connect piping to specialty valves, hose valves, specialties, fire department connections, and 
accessories. 

 
B. Electrical Connections:  Power wiring is specified in Division 16. 

 
C. Connect alarm devices to fire alarm. 

 
 
3.11 LABELING AND IDENTIFICATION 
 

A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 13 
and in Division 15 Section "Basic Mechanical Materials and Methods." 

 
 
3.12 FIELD QUALITY CONTROL 
 

A. Flush, test, and inspect sprinkler piping according to NFPA 13, "System Acceptance" Chapter. 
 

B. Replace piping system components that do not pass test procedures and retest to demonstrate 
compliance.  Repeat procedure until satisfactory results are obtained. 

 
C. Report test results promptly and in writing to Architect and authorities having jurisdiction. 

 
 
3.13 CLEANING 
 

A. Clean dirt and debris from sprinklers. 
 

B. Remove and replace sprinklers having paint other than factory finish. 
 
 
3.14 PROTECTION 
 

A. Protect sprinklers from damage until Substantial Completion. 
 
 
3.15 COMMISSIONING 
 

A. Verify that specialty valves, trim, fittings, controls, and accessories are installed and operate 
correctly. 

 
B. Verify that specified tests of piping are complete. 

 
C. Verify that damaged sprinklers and sprinklers with paint or coating not specified are replaced with 

new, correct type. 
 

D. Verify that sprinklers are correct types, have correct finishes and temperature ratings, and have 
guards as required for each application. 

 
E. Fill wet-pipe sprinkler piping with water. 
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F. Verify that hose connections are correct type and size. 
 

G. Energize circuits to electrical equipment and devices. 
 

H. Adjust operating controls and pressure settings. 
 

I. Coordinate with fire alarm tests.  Operate as required. 
 
 
3.16 DEMONSTRATION 
 

A. Demonstrate equipment, specialties, and accessories.  Review operating and maintenance 
information. 

 
B. Schedule demonstration with Owner with at least seven days' advance notice. 

 
 
END OF SECTION 15915 
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AIR OUTLETS AND INLETS - SECTION 15932 
 
 
PART 1 - GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section. 

 
 
1.2  DESCRIPTION OF WORK 
 

A. Extent of air outlets and inlets work is indicated by drawings and schedules, and by requirements of 
this section. 

 
B. Types of outlets and inlets required for project include the following: 

 
1. Ceiling air diffusers. 
2. Wall registers and grilles. 
3. Louvers. 

 
 
1.3  QUALITY ASSURANCE 
 

A. Manufacturer's Qualifications:  Firms regularly engaged in manufacture of air outlets and inlets of 
types and capacities required, whose products have been in satisfactory use in similar service for 
not less than 5 years. 

 
B. Codes and Standards: 

 
1. ARI Compliance:  Test and rate air outlets and inlets in accordance with ARI 650 "Standard 

for Air Outlets and Inlets". 
2. ASHRAE Compliance:  Test and rate air outlets and inlets in accordance with ASHRAE 70 

"Method of Testing for Rating the Air Flow Performance of Outlets and Inlets". 
3. AMCA Compliance:  Test and rate louvers in accordance with AMCA 500 "Test Method for 

Louvers, Dampers and Shutters". 
4. AMCA Seal:  Provide louvers bearing AMCA Certified Rating Seal. 

  5. NFPA Compliance:  Install air outlets and inlets in accordance with NFPA 90A "Standard for 
the Installation of Air Conditioning and Ventilating Systems". 

 
 
1.4  SUBMITTALS 
 

A. Product Data:  Submit manufacturer's technical product data for air outlets and inlets including the 
following: 

 
1. Schedule of air outlets and inlets indicating drawing designation, room location, number 

furnished, model number, size, and accessories furnished. 
2. Data sheet for each type of air outlet and inlet, and accessory furnished; indicating 

construction, finish, and mounting details. 
3. Performance data for each type of air outlet and inlet furnished, including aspiration ability, 

temperature and velocity traverses; throw and drop; and noise criteria ratings.  Indicate 
selections on data. 
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B. Shop Drawings:  Submit manufacturer's assembly-type shop drawing for each type of air outlet and 
inlet, indicating materials and methods of assembly of components. 

 
C. Maintenance Data:  Submit maintenance data, including cleaning instructions for finishes, and 

spare parts lists.  Include this data, product data, and shop drawings in maintenance manuals; in 
accordance with requirements of Division 1. 

 
 
1.5  PRODUCT DELIVERY, STORAGE AND HANDLING 
 

A. Deliver air outlets and inlets wrapped in factory-fabricated fiber-board type containers.  Identify on 
outside of container type of outlet or inlet and location to be installed.  Avoid crushing or bending 
and prevent dirt and debris from entering and settling in devices. 

 
B. Store air outlets and inlets in original cartons and protect from weather and construction work traffic. 

 Where possible, store indoors; when necessary to store outdoors, store above grade and enclose 
with waterproof wrapping. 

 
 
PART 2 - PRODUCTS 
 
2.1  CEILING AIR DIFFUSERS 
 

A. General:  Except as otherwise indicated, provide manufacturer's standard ceiling air diffusers where 
shown; of size, shape, capacity and type indicated; constructed of materials and components as 
indicated, and as required for complete installation. 

 
B. Performance:  Provide ceiling air diffusers that have, as minimum, temperature and velocity 

traverses, throw and drop, and noise criteria ratings for each size device as listed in manufacturer's 
current data. 

 
C. Ceiling Compatibility:  Provide diffusers with border styles that are compatible with adjacent ceiling 

systems, and that are specifically manufactured to fit into ceiling module with accurate fit and 
adequate support.  Refer to general construction drawings and specifications for types of ceiling 
systems which will contain each type of ceiling air diffuser. 

 
D. Types:  Provide ceiling diffusers of type, capacity, and with accessories and finishes as listed on 

diffuser schedule. 
 

E. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering diffusers 
which may be incorporated in the work include, but are not limited to, the following: 

 
1. Anemostat Products Div.; Dymanics Corp. of America. 
2. Cranes Co.; Div. of Wehr Corp. 
3. Krueger Mfg. Co. 
4. Titus Products Div.; Philips Industries, Inc. 
5. Tuttle & Bailey; Div. of Interpace Corp. 

 
 
2.2  WALL REGISTERS AND GRILLES 
 

A. General:  Except as otherwise indicated, provide manufacturer's standard wall registers and grilles 
where shown; of size, shape, capacity and type indicated; constructed of materials and components 
as indicated, and as required for complete installation. 

 
B. Performance:  Provide wall registers and grilles that have, as minimum, temperature and velocity 
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traverses, throw and drop, and noise criteria ratings for each size device and listed in 
manufacturer's current data. 

 
C. Wall Compatibility:  Provide registers and grilles with border styles that are compatible with adjacent 

wall systems, and that are specifically manufactured to fit into wall construction with accurate fit and 
adequate support.  Refer to general construction drawings and specifications for types of wall 
construction which will contain each type of wall register and grille. 

 
D. Types:  Provide wall registers and grilles of type, capacity, and with accessories and finishes as 

listed on register and grille schedule. 
 

E. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
registers and grilles which may be incorporated in the work include, but are not limited to, the 
following: 

 
1. Anemostat Products Div.; Dynamics Corp. of America. 
2. Carnes Co.; Div. of Wehr Corp. 
3. Titus Products Div.; Philips Industries, Inc. 

 
 
2.3  LOUVERS 
 

A. General:  Except as otherwise indicated, provide manufacturer's standard louvers where shown; of 
size, shape, capacity and type indicated; constructed of materials and components as indicated, 
and as required for complete installation. 

 
B. Performance:  Provide louvers that have minimum free area, and maximum pressure drop of each 

type as listed in manufacturer's current data, complying with louver schedule. 
 

C. Substrate Compatibility:  Provide louvers with frame and sill styles that are compatible with adjacent 
substrate, and that are specifically manufactured to fit into construction openings with accurate fit 
and adequate support, for weatherproof installation.  Refer to general construction drawings and 
specifications for types of substrate which will contain each type of louver. 

 
D. Materials:  Construct of aluminum extrusions, ASTM B 221, Alloy 6063-T52.  Weld units or use 

stainless steel fasteners. 
 

E. Louver Screens:  On inside face of exterior louvers, provide 1/2" square mesh anodized aluminum 
wire bird screens mounted in removable extruded aluminum frames. 

 
F. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering louvers 

which may be incorporated in the work include, but are not limited to, the following: 
 

1. Airline Products Co. 
2. Airolite Co. 
3. American Warming & Ventilating Inc. 
4. Arrow United Industries, Inc. 
5. Construction Specialties, Inc. 
6. Dowco Corp. 
7. Industrial Louvers, Inc. 
8. Louvers & Dampers, Inc. 
9. Penn Ventilator Co., Inc. 
10. Ruskin Mfg. Co. 
11. Safe-Air Inc. 
12. Snyder (E.G.) Co., Inc. 
13. Vent Products Co., Inc. 
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PART 3 - EXECUTION 
 
3.1  INSPECTION 
 

A. Examine areas and conditions under which air outlets and inlets are to be installed.  Do not proceed 
with work until unsatisfactory conditions have been corrected. 

 
 
3.2  INSTALLATION 
 

A. General:  Install air outlets and inlets in accordance with manufacturer's written instructions and in 
accordance with recognized industry practices to insure that products serve intended function. 

 
B. Coordinate with other work, including ductwork and duct accessories, as necessary to interface 

installation of air outlets and inlets with other work. 
 

C. Locate ceiling air diffusers, registers, and grilles, as indicated on general construction "Reflected 
Ceiling Plans".  Unless otherwise indicated, locate units in center of acoustical ceiling module. 

 
 
3.3  SPARE PARTS 
 

A. Furnish to Owner, with receipt, 3 operating keys for each type of air outlet and inlet that require 
them. 

 
 
END OF SECTION 15932 
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TESTING, ADJUSTING, AND BALANCING - SECTION 15990 
 
 
PART 1 - GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division 1 Specification sections, apply to work of this section. 

 
 
1.2  SUMMARY 
 

A. This Section specifies the requirements and procedures total mechanical systems testing, 
adjusting, and balancing.  Requirements include measurement and establishment of the fluid 
quantities of the mechanical systems as required to meet design specifications, and recording and 
reporting the results. 

 
B. Test, adjust, and balance the following mechanical systems: 

 
1. Supply air systems, all pressure ranges; including variable volume and double duct systems: 
2. Return air systems; 
3. Exhaust air systems; 
4. Hydronic systems; 
5. Verify temperature control system operation. 

 
C. Test systems for proper sound and vibration levels. 

 
D. This Section does not include: 

 
1. Specifications for materials for patching mechanical systems; 
2. Specifications for materials and installation of adjusting and balancing devices.  If devices 

must be added to achieve proper adjusting and balancing, refer to the respective system 
sections for materials and installation requirements. 

 
 
1.3  DEFINITIONS 
 

A. Systems testing, adjusting, and balancing is the process of checking and adjusting all the building 
environmental systems to produce the design objectives.  It includes: 

 
1. the balance of air and water distribution; 
2. adjustment of total system to provide design quantities; 
3. electrical measurement; 
4. verification of performance of all equipment and automatic controls; 
5. sound and vibration measurement. 

 
B. Test:  To determine quantitative performance of equipment. 

 
C. Adjust:  To regulate the specified fluid flow rate and air patterns at the terminal equipment (e.g., 

reduce fan speed, throttling). 
 

D. Balance:  To proportion flows within the distribution system (submains, branches, and terminals) 
according to specified design quantities. 
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E. Procedure:  Standardized approach and execution of sequence of work operations to yield 
reproducible results. 

 
F. Report forms:  Test data sheets arranged for collecting test data in logical order for submission and 

review.  These data should also form the permanent record to be used as the basis for required 
future testing, adjusting, and balancing. 

 
G. Terminal:  The point where the controlled fluid enters or leaves the distribution system.  These are 

supply inlets on water terminals, supply outlets on air terminals, return outlets on water terminals, 
and exhaust or return inlets on air terminals such as registers, grilles, diffusers, louvers, and hoods. 

 
H. Main:  Duct or pipe containing the system's major or entire fluid flow. 

 
I. Submain:  Duct or pipe containing part of the systems' capacity and serving two or more branch 

mains. 
 

J. Branch main:  Duct or pipe serving two or more terminals. 
 

K. Branch:  Duct or pipe serving a single terminal. 
 
 
1.4  SUBMITTALS 
 

A. Agency Data: 
 

1. Submit proof that the proposed testing, adjusting, and balancing agency meets the 
qualifications specified below. 

 
B. Engineer and Technicians Data: 

 
1. Submit proof that the Test and Balance Engineer assigned to supervise the procedures, and 

the technicians proposed to perform the procedures meet the qualifications specified below. 
 

C. Procedures and Agenda:  Submit a synopsis of the testing, adjusting, and balancing procedures 
and agenda proposed to be used for this project. 

 
D. Maintenance Data:  Submit maintenance and operating data that include how to test, adjust, and 

balance the building systems.  Include this information in maintenance data specified in Division 1 
and Section 15010. 

 
E. Sample Forms:  Submit sample forms, if other than those standard forms prepared by the NEBB 

are proposed. 
 

F. Certified Reports:  Submit testing, adjusting, and balancing reports bearing the seal and signature 
of the Test and Balance Engineer.  The reports shall be certified proof that the systems have been 
tested, adjusted, and balanced in accordance with the referenced standards; are an accurate 
representation of how the systems have been installed; are a true representation of how the 
systems are operating at the completion of the testing, adjusting, and balancing procedures; and 
are an accurate record of all final quantities measured, to establish normal operating values of the 
systems.  Follow the procedures and format specified below: 

 
1. Draft reports:  Upon completion of testing, adjusting, and balancing procedures, prepare draft 

reports on the approved forms.  Draft reports may be hand written, but must be complete, 
factual, accurate, and legible.  Organize and format draft reports in the same manner 
specified for the final reports.  Submit 2 complete sets of draft reports.  Only 1 complete set 
of draft reports will be returned. 
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2. Final Report:  Upon verification and approval of draft reports, prepare final reports, type 
written, and organized and formatted as specified below.  Submit 2 complete sets of final 
reports. 

3. Report Format:  Report forms shall be those standard forms prepared by the referenced 
standard for each respective item and system to be tested, adjusted, and balanced.  Bind 
report forms complete with schematic systems diagrams and other data in reinforced, vinyl, 
three-ring binders.  Provide binding edge labels with the project identification and a title 
descriptive of the contents.  Divide the contents of the binder into the below listed divisions, 
separated by divider tabs: 

 
a. General Information and Summary 
b. Air Systems 
c. Hydronic Systems 
d. Temperature Control Systems 
e. Special Systems 
f. Sound and Vibration Systems 

 
4. Report Contents:  Provide the following minimum information, forms and data: 

 
a. General Information and Summary:  Inside cover sheet to identify testing, adjusting, 

and balancing agency, Contractor, Owner, Architect, Engineer, and Project.  Include 
addresses, and contact names and telephone numbers.  Also include a certification 
sheet containing the seal and name address, telephone number, and signature of the 
Certified Test and Balance Engineer.  Include in this division a listing of the 
instrumentations used for the procedures along with the proof of calibration. 

b. The remainder of the report shall contain the appropriate forms containing as a 
minimum, the information indicated on the standard report forms prepared by the 
AABC and NEBB, for each respective item and system.  Prepare a schematic diagram 
for each item of equipment and system to accompany each respective report form. 

 
G. Calibration Reports:  Submit proof that all required instrumentation has been calibrated to 

tolerances specified in the referenced standards, within a period of six months prior to starting the 
project. 

 
 
1.5  QUALITY ASSURANCE 
 

A. PRE-QUALIFIED CONTRACTORS FOR THIS ROLE. 
 

 1. Superior Test & Balance, Inc. (AABC) 
  1545 Gulf Shores Parkway, PMB #294 
  Gulf Shores, AL  36542 
  Tel:  251.317.3088 
   
 2. Systems Analysis, Inc. (AABC & NEBB) 
  217 Oxmoor Circle 
  Birmingham, AL  35209 
  Tel:  205.802.7850 
 
 3. National True-Test, Inc. (NEBB) 
  5757 Carrington Lake Parkway 
  Trussville, AL  35173 
  Tel:  205.681.9050 
 
 4. Environmental Testing Service, Inc. (NEBB) 
  150 Highway 216 
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  Montevallo, AL  35115 
  Tel:  (205) 476-8640 
 
 5. Performance Testing & Balancing Co., Inc. (AABC) 
  2021 Five Points Road 
  Cleveland, Alabama  35049 
  Tel:  (205) 559-2773 
 

B. Any Test & Balance Contractors not listed above must be requested and approved in writing 
ten (10) days prior to the bid. 

 
C. Agency Qualifications: 

 
1. Employ the services of an independent testing, adjusting, and balancing agency meeting the 

qualifications specified below, to be the single source of responsibility to test, adjust, and 
balance the building mechanical systems identified above, to produce the design objectives. 
 Services shall include checking installations for conformity to design, measurement and 
establishment of the fluid quantities of the mechanical systems as required to meet design 
specifications, and recording and reporting the results. 

2. The independent testing, adjusting, and balancing agency certified by National 
Environmental Balancing Bureau (NEBB) in those testing and balancing disciplines required 
for this project, and having at least one Professional Engineer registered in the State in 
which the services are to be performed, certified by NEBB as a Test and Balance Engineer. 

 
D. Codes and Standards: 

 
1. NEBB:  "Procedural Standards for Testing, Adjusting, and Balancing of Environmental 

Systems." 
2. ASHRAE:  ASHRAE Handbook, 1984 Systems Volume, Chapter 37, Testing, Adjusting, and 

Balancing. 
 

E. Pre-Balancing Conference:  Prior to beginning of the testing, adjusting, and balancing procedures, 
schedule and conduct a conference with the Architect/Engineer and representatives of installers of 
the mechanical systems.  The objective of the conference is final coordination and verification of 
system operation and readiness for testing, adjusting, and balancing. 

 
 
1.6  PROJECT CONDITIONS 
 

A. Systems Operation:  Systems shall be fully operational prior to beginning procedures. 
 
 
1.7  SEQUENCING AND SCHEDULING 
 

A. Test, adjust, and balance the air systems before hydronic, steam, and refrigerant systems. 
 

B. Test, adjust and balance air conditioning systems during summer season and heating systems 
during winter season, including at least a period of operation at outside conditions within 5 deg F (3 
degs C) wet bulb temperature of maximum summer design condition, and within 10 deg F (6 deg C) 
dry bulb temperature of minimum winter design condition.  Take final temperature readings during 
seasonal operation. 

 
 
PART 2 - PRODUCTS (Not Applicable) 
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PART 3 - EXECUTION 
 
3.1  PRELIMINARY PROCEDURES FOR AIR SYSTEM BALANCING 

 
A. Before operating the system, perform these steps: 

 
1. Obtain design drawings and specifications and become thoroughly acquainted with the 

design intent. 
2. Obtain copies of approved shop drawings of all air handling equipment, outlets (supply, 

return, and exhaust) and temperature control diagrams. 
3. Compare design to installed equipment and field installations. 
4. Walk the system from the system air handling equipment to terminal units to determine 

variations of installation from design. 
5. Check filters for cleanliness. 
6. Check dampers (both volume and fire) for correct and locked position, and temperature 

control for completeness of installation before starting fans. 
7. Prepare report test sheets for both fans and outlets.  Obtain manufacturer's outlet factors 

and recommended procedures for testing.  Prepare a summation of required outlet volumes 
to permit a crosscheck with required fan volumes. 

8. Determine best locations in main and branch ductwork for most accurate duct traverses. 
9. Place outlet dampers in the full open position. 
10. Prepare schematic diagrams of system "as-built" ductwork and piping layouts to facilitate 

reporting. 
11. Lubricate all motors and bearings. 
12. Check fan belt tension. 
13. Check fan rotation. 

 
 
3.2  PRELIMINARY PROCEDURES FOR HYDRONIC SYSTEM BALANCING 
 

A. Before operating the system perform these steps: 
 

1. Open valves to full open position.  Close coil bypass valves. 
2. Remove and clean all strainers. 
3. Examine hydronic systems and determine if water has been treated and cleaned. 
4. Check pump rotation. 
5. Clean and set automatic fill valves for required system pressure. 
6. Check expansion tanks to determine that they are not air bound and that the system is 

completely full of water. 
7. Check air vents at high points of systems and determine if all are installed and operating 

freely (automatic type) or to bleed air completely (manual type). 
8. Set temperature controls so all coils are calling for full flow. 
9. Check operation of automatic bypass valves. 
10. Check and set operating temperatures of chillers to design requirements. 
11. Lubricate all motors and bearings. 

 
 
3.3  MEASUREMENTS 
 

A. Provide all required instrumentation to obtain proper measurements, calibrated to the tolerances 
specified in the referenced standards.  Instruments shall be properly maintained and protected 
against damage. 

 
B. Provide instruments meeting the specifications of the referenced standards. 

 
C. Use only those instruments which have the maximum field measuring accuracy and are best suited 
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to the function being measured. 
 

D. Apply instrument as recommended by the manufacturer. 
 

E. Use instruments with minimum scale and maximum subdivisions and with scale ranges proper for 
the value being measured. 

 
F. When averaging values, take a sufficient quantity of readings which will result in a repeatability error 

of less than 5 percent.  When measuring a single point, repeat readings until 2 consecutive identical 
values are obtained. 

 
G. Take all reading with the eye at the level of the indicated value to prevent parallax. 

 
H. Use pulsation dampeners where necessary to eliminate error involved in estimating average of 

rapidly fluctuation readings. 
 

I. Take measurements in the system where best suited to the task. 
 
 
3.4  PERFORMING TESTING, ADJUSTING, AND BALANCING 
 

A. Perform testing and balancing procedures on each system identified, in accordance with the 
detailed procedures outlined in the referenced standards. 

 
B. Cut insulation, ductwork, and piping for installation of test probes to the minimum extent necessary 

to allow adequate performance of procedures. 
 

C. Patch insulation, ductwork, and housings, using materials identical to those removed. 
 
D. Seal ducts and piping, and test for and repair leaks. 

 
E. Seal insulation to re-establish integrity of the vapor barrier. 

 
F. Mark equipment settings, including damper control positions, valve indicators, fan speed control 

levers, and similar controls and devices, to show final settings.  Mark with paint or other suitable, 
permanent identification materials. 

 
G. Retest, adjust, and balance systems subsequent to significant system modifications, and resubmit 

test results. 
 
3.5  TESTING FOR SOUND AND VIBRATION 
 

A. Test and adjust mechanical systems for sound and vibration in accordance with the detailed 
instructions of the referenced standards. 

 
 
3.6  RECORD AND REPORT DATA 
 

A. Record all data obtained during testing, adjusting, and balancing in accordance with, and on the 
forms recommended by the referenced standards, and as approved on the sample report forms. 

 
B. Prepare report of recommendations for correcting unsatisfactory mechanical performances when 

system cannot be successfully balanced. 
 
 
3.7  DEMONSTRATION 
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A. Training: 

 
1. Train the Owner's maintenance personnel on troubleshooting procedures and testing, 

adjusting, and balancing procedures.  Review with the Owner's personnel, the information 
contained in the Operating and Maintenance Data specified in Division 1 and Section 15010. 

2. Schedule training with Owner through the Architect/Engineer with at least 7 days prior notice. 
 

 
END OF SECTION 15990 
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   ELECTRICAL - SECTION 16000 
 
 
1.0  GENERAL 
 
1.1 Related Documents 
 

The general provisions of the contract, including General Conditions and General Requirements, 
apply to the work specified in this section.   

 
1.2 Description of Work 
 

Furnish all labor and materials required to complete the electrical work indicated on drawings or 
herein specified.  Major work included in this section shall be: 

 
A. Arrange with local utility companies for providing such electrical and electronic services as 

indicated or herein specified.  Pay to utility companies any charges associated with 
providing these services. 

 
B. Remove or relocate all electrical or electronic services located on or crossing through the 

project property, either above or below grade, which would obstruct the construction of the 
project or conflict in any manner with the completed project or any code pertaining thereto. 

 
C. Furnish and install complete electrical light and power system. 

 
D.  Connect all meters, switchboards, panelboards, circuit breakers, power outlets, 

convenience outlets, switches and/or other equipment forming part of the system. 
 

E. Connect all electrical equipment mentioned in this section or noted on drawings, whether 
furnished by Electrical Contractor or by others. 

 
F. Furnish and install all disconnect switches not included as integral part of equipment. 
 
G. Furnish and install outlet boxes, conduit raceways, and all other equipment needed for 

future Computer Cabling System. 
 
H. Procure and pay for permits and certificates as required by Local and State Ordinances 

and Fire Underwriters Certificate of Inspection. 
 
I.  Furnish and install outlet boxes, faceplates, conduit raceways, cable, data outlet faceplates 

and jacks, patch panels, MDF frams and termination connectors and all other equipment 
needed for complete Telephone and Computer Cabling System. 

 
J. Visit the Site and determine conditions which affect this contract.  Failure to do so will in no 

way relieve contractor of his responsibility under this contract. 
 
K. Submit to Architect a Certificate of Final Inspection from local Inspection Department along 

with assurance of completion of any items on this list. 
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1.3 Qualifications Of Electrical Subcontractor 
 

The Electrical Subcontractor shall meet the following qualifications: 
 

A. In business as an Electrical Contractor for two (2) years prior to the date of opening bids.  
Employees of a General Contractor will not be acceptable for work for this Section. 

 
B. Have completed at least five (5) projects with Electrical installations of character and scope 

comparable with this project.  Contractor must supply list of projects, with the project shop  
 drawings, for approval.  If Contractor uses subcontractor for any portion of project, the 

name of this subcontractor must be submitted, along with similar project list, for approval. 
 
C. If Electrical Subcontractor proposes to use any other Subcontractor for any part of the 

work, these Subcontractors shall also meet the above qualifications before bid is 
acceptable. 

 
D. If Subcontractor's office is located more than 75 miles from jobsite, he shall submit the 

name of a service company with a 20 mile radius of the jobsite, for approval, who will be 
responsible through him for service required during the warranty period. 

 
1.4 Drawings 
 

A. Drawings indicate diagrammatically extent, general character and approximate location of 
work.  Where work is indicated but with minor details omitted, furnish and install it complete 
so as to perform its intended function.  For Building Details and Mechanical Equipment 
follow Architectural, Structural and Mechanical Drawings and fit electrical work thereto. 

 
B. Take finish dimensions at Job in preference to scale dimension. 

 
C. Except as above noted, make no changes in or deviations from work as shown or specified 

except on written order of Architect. 
 
1.5  Manufacturers Drawings and Data 
 

A. Within twenty (20) days after award of contract submit six (6) copies of Manufacturer's 
drawings to Architect for review of the following items.  Partial submittals will be 
acceptable. Shop drawings of a specified item or system to be in one submittal: 

 
 1. Panelboards 
 2. Light Fixtures 
 3. Computer Cabling System 
 4. Disconnects 

    5. Occupancy Sensors and Lighting Control Panel 
6. List of five (5) projects that Contractor (and any sub-contractor) has 

completed similar in size and capacity to this project 
 

B. Drawings of power equipment to contain exact details of device placement, phasing and 
numbering in elevation form.  They shall also contain elevation view of front 
panelboard/switchboard outside cover. 

 
C. See Section 01350 – Administrative Requirements, for submittal procedures. 
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1.6 Progress of Work 
 

A. Cooperate with other crafts and schedule work as needed.  Do not delay other trades.  
Maintain necessary competent mechanics and supervision to provide an orderly 
progression of the work. 

 
B. Be informed as to equipment furnished by other trades but not liable for added cost 

incurred by equipment substitutions made by others above wiring indicated on drawings. 
 
1.7 Insurance 
 

A. This Contractor to carry Workman's Compensation Insurance and Public Liability Insurance 
and save Owner free from damage from suits arising out of the performance of this 
contract. 

 
1.8 Protection of Persons and Property During Construction 
 

A. Take all precautions to provide safety and protection to persons and protection of materials 
and property as necessary, including protection from injury from rotating or moving 
equipment, tools, hot surfaces, holes, shafts, falling objects, electrical energy and all other 
potential hazards.  Erect signs, barricades, warning lights, instruct workmen and others 
who may be subject to construction hazards. 

 
B. Protect items of equipment from stains, corrosion, scratches and any other damage or dirt, 

whether in storage at job site or installed.  No damaged or dirty equipment, lenses or 
reflectors will be accepted. 

 
1.9  Service Entrance 
 

A. Main service shall be as shown on drawings.  Verify with the local utility company that the 
location, arrangement, voltage, phase and connections to utility service as well as required 
metering equipment are coordinated with and in accordance with requirements of the local 
utility company.  If their requirements are at variance with these drawings or specifications, 
the contract price shall include any additional cost necessary to meet those requirements 
without extra cost to the Owner after contract is entered into.  Notify Architect of any 
changes required before proceeding with work. 

 
1.10 Cleaning Up 
 

A. During the progress of the work keep the Owner's premises in a neat and orderly condition, 
free from accumulation of debris resulting from this work and at completion of the work, 
remove all material, scrap, etc., not a part of this contract. 

 
1.11 Operating and Maintenance Instructions 
 

A. Turn over to Architect one set of marked "as built" drawings, one set of all equipment 
catalogs and maintenance data and one set of shop drawings on all equipment requiring 
same.  Explain and demonstrate electrical systems to Owner's representative. 
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1.12 Guarantee 
 

A. Guarantee that all work executed under this section will be free from defects of 
workmanship and materials for a period of one year from date of final acceptance of this 
work.  Promptly repair, replace or otherwise make good, any defect becoming apparent 
during this period, upon notification and at no charge to Owner. 

 
B. See Section 01910 – Closeout Submittals, for additional warranty requirements. 

 
1.13 Temporary Systems 
 

A. The Electrical Contractor shall be responsible for the furnishing and installation of all 
equipment and materials necessary for providing temporary power required by all trades 
during construction.  All temporary wiring shall be installed so as not to interfere with the 
new construction and shall be made in a safe and approved manner. 

 
B. It shall be the responsibility of the Electrical Contractor to visit the site prior to submitting 

bid and thoroughly review all existing conditions affecting the temporary system 
requirements. 
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2.0 PRODUCTS 
 
2.1 Standard of Materials 
 

A. All materials shall be new and listed by the Underwriters' Laboratories as conforming to 
these standards. 

 
B. Material substitutions will be considered only when evidence of equality and suitability, 

satisfactory to the Architect, has been presented in writing, with samples, if requested by 
the Architect.  All proposed substitutions shall be approved in writing at least five days prior 
to bid date. 

 
C. It shall be understood that the Architect has the authority and may reject any material or 

equipment not specified or approved, or showing defects of manufacturer or workmanship, 
before or after installation. 

 
2.2 Conduits 
 

A. Rigid:  To be mild steel piping, galvanized inside and outside, and conform to ASA 
Specification C80.180.1 and Underwriters' Laboratories Specifications.  By Sprang, 
Republic, Wheatland, Triangle or Pittsburg. 

 
B. Intermediate Metal Conduit:  Shall be hot dipped galvanized inside and outside, and 

manufactured in accordance with U.L. Standard #6 or #1242.  By Allied or approved equal. 
 

C. E.M.T.:  To be of high grade steel electro-galvanized outside and lacquer or enamel 
coating inside and conform to ASA Specification C80.1 and Underwriters' Laboratories 
Specifications.  By Sprang, Republic, Wheatland, Triangle or Pittsburg. 

 
D. PVC:  To be of high impact PVC Schedule 40 and conform to Underwriters' Laboratories 

Standard UL-651.  PVC to be used only where indicated on drawings. By Pittsburg, R. G. 
Sloane or Carlon. 

 
2.3 Couplings and Connectors 
 

A. Rigid & IMC:  By Raco, Efcor, Republic or Appleton. 
 

B. E.M.T.:  All steel raintight type.  Pressure indented type or cast metal will not be approved. 
 All connectors to be insulated.  By Appleton, Raco or Efcor. 

 
C. PVC:  To be of high impact PVC Schedule 40.  Joints to be made with PVC solvent cement 

as recommended by manufacturer.  By Pittsburg, R.G. Sloane or Carlon. 
 
2.4  Bushings 
 

A. All rigid bushings 1 1/4" and larger shall be the insulated grounding type.  All other 
bushings shall be OZ. Mfg. Co., Type B or Efcor Type 55 insulated metallic type or by 
Sylvania. 

 
2.5 Conduit Seals 
 

A. All conduit seals for wall, floor or ceiling penetrations shall be by 3M Company or approved 
equal. 
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2.6 Conduit Accessories 
 

A. Conduit clamps and supports by Efcor, Steel City or G. A. Tinnerman.  Conduit fittings by 
Pyle-National, Crouse-Hinds and Appleton. 

 
2.7 Building Wire 
 

A. Conductors shall have current carrying capacities as per N.E.C. and with 600 volt 
insulation THW #12 minimum.  Conductors #3 and smaller to be copper.  Conductors #2 
and larger to be copper unless specifically indicated aluminum on drawings.  Insulation for 
conductors to be N.E.C. Type THW for #3 and smaller.  Insulation for conductors #2 and 
larger shown in cable specifications.  By Phelps-Dodge, Rome, Simplex, General Cable, 
Okonite or Anaconda. 

 
2.8 Cable 
 

A. Conductors for 0-600 volts shall have copper, current carrying capacities as per N.E.C. 
with cross-linked polyethylene insulation and thickness to IPCEA standards, and U.L. 
Standard #44.  Rated for wet and dry locations.  Type THW or THWN.  By Phelps-Dodge, 
Rome, Simplex, General Cable, Okonite or Anaconda. 

 
2.9 Fixture Wire 
 

A. Conductors for fixtures of 300 watts or less shall be #16 type TFN, for fixtures of more than 
300 watts #14 type TFN shall be used.  Conductors in channel of fluorescent fixtures shall 
be type THHN or RHH.  Conductors shall be either Phelps-Dodge, Anaconda, Rome or 
General Cable. 

 
2.10 Control and Signal System Wire 
 

A. Type TFF minimum size #16 copper and fully color coded.  Conductors by Phelps-Dodge, 
Anaconda, Rome or General Cable. 

 
2.11 Junction Boxes (thru 4-11/16") 
 

A. Sheet Metal:  To be standard type with knockouts made of hot dipped galvanized steel by 
Steel City, Raco, Appleton or approved equal. 

 
B. Cast:  To be type FS, FD, JB, GS or SEH as required for application. 

 
C. Junction and Pull Boxes (larger than 4-11/16"):  To be cast aluminum for all below grade 

exterior use and where shown all other shall be oil tight, JIC boxes not less than 16 gauge. 
 Hoffman type "CH" Boxes. 

 
2.12 Gutters 
 

A. Up to and including 8" x 8" shall be a standard manufacturer's item as manufactured by 
Square D, ITE or B & C Company.  Special gutters shall be made of code grade galvanized 
sheet steel with hinged covers having approved fastening devices.  At each location shown 
for gutters, install a wood backboard not less than 3/4" thick, paint 2 coats of gray enamel, 
mount all equipment thereon.  Conductors serving a gutter shall be extended without 
reduction in size for the entire length of the gutter.  Tap-offs to the switches and other items 
serviced by the gutter shall be made with Penn-Union and Anderson compression 
connectors for aluminum conductors.  Properly tape and insulate. 
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2.13 Outlet Boxes 
 

A. Standard type with knockouts made of hot dipped galvanized steel.  Ceiling outlet boxes 
shall be 4" octagon 1-1/2" deep or larger if required due to number of wires. 

 
B. Boxes shall be provided with approved 3/8" fixture studs where required.  Except when 

located in exposed concrete block switch and receptacles boxes shall be 4" square for 
single gang installation.  Appropriate gang boxes shall be used for mounting ganged 
switches.  Use Raco square block boxes for exposed block walls.  By Steel City, Raco, 
National or Appleton. 

 
2.14 Safety Switches 
 

A. Furnish and install safety switches as indicated on the drawings.  Switch to be NEMA 
Heavy Duty type HD and Underwriters' Laboratories listed.  Safety switches to be G.E., 
Cutler Hammer, Sylvania or Square D Heavy Duty type. 

 
B. Appropriately identify each safety switch by engraving micarta name plate. 

 
2.15 Fuses 
 

A. Branch feeder fuses to be Bussman Manufacturing Company dual element and fusetron. 
 Main switch fuses to be Bussman Manufacturing Company dual Hi-Cap.  Fuses to be 
used only where indicated on drawings. Equals by Littel Fuse accepted. 

 
2.16 Manual Motor Switches 
 

A. Thermal overload protection to be provided for single phase motors by manual switches 
with overload units rated as required by specific motor to be served.  Manufactured by 
Cutler Hammer or Square D with NEMA Type 1 enclosure. 

 
2.17 Wiring Devices 
 

A. Switches shall be A.C. type as made by Hubbell, P & S, Sierra, Bryant, Slater or Arrow 
Hart as shown on the drawings. 

 
B. Receptacles shall be Hubbell, Bryant, P & S, Sierra, Slater or Arrow Hart as shown on the 

drawings. 
 

C. Wiring devices shall be gray with stainless steel plates, beige with brass, ivory with ivory 
bakelite, brown and brown bakelite. 

 
2.18 Special Purpose Receptacles 
 

A. Special purpose receptacles (other than 120V, 20A) shall be complete with a matching 
cord grip cap of the same manufacturer.  See plans for special receptacles required in 
various locations. 

 
2.19 Floor Outlets 
 

A. Floor outlets shall be an adjustable, galvanized floor box finished with accessories as 
required for a complete installation for power or communications.  Except as identified 
otherwise on the plans, use Type "A" outlets as follows: 
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1. Type "A" Outlet:  Power outlets shall be Hubbell #2429 floor box finished with 
#S-2425 brass plate, #SC-3091 service fitting, receptacle and required accessories. 
 Signal outlets shall be the same except #SC-3090 service fitting. 

 
2. Type "B" Outlet: Power outlets shall be Hubbell #2429 floor box finished with 

#S-3825 brass plate and complete with duplex receptacle and required accessories. 
 Signal outlets shall be the same, less receptacle and with #S-2425 plate and 
#S-3086 nozzle furnished to the Owner. 

 
 3. Type "C" Outlet:  Power outlets shall be Hubbell #B-2529 floor box furnished with 

#S-3042 carpet flange and #S-3040 service fitting with duplex receptacle.  Signal 
outlets shall be the same, except with #S-3041 service fitting. 

 
B. Where equipment is to be connected above floor level, delete service fitting and nipple or 

flex to connection from threaded brass floor plate. 
 
2.20 Finishes 
 

A. All electrical items (device and telephone plates, junction, floor outlets, under-floor duct 
junctions, outlets, and other miscellaneous items) to match finish of building hardware in 
area installed.  Unfinished areas with exposed conduit, shall have surface mounted boxes, 
gray switches and outlets, galvanized metal plates with beveled edges.  All outlets to be 
gray with stainless steel plates. 

 
2.21 Fixtures 
 

A. Fixtures shall be furnished as shown in fixture schedule on drawings.  It shall be 
specifically the responsibility of this Contractor to verify exact type ceiling and recessing 
depth of all recessed fixtures, prior to any purchasing of fixtures.  Stems shall be approved 
ball aligner type swivel 30 degrees from vertical and swivel below canopy.  Paint stems 
same color as fixture trim.  Stems in unfinished areas to be unpainted conduit. 

 
2.22 Guarantee And Warranty - Lamps 
 

A. The guarantee and warranty shall apply to lamps as follows: 
 
1. LED Fixtures: Per manufacturer’s warranty period for LED driver. 

 
B. Guarantees shall begin from date of final acceptance. 

 
2.23 Panelboards 
 

A. Furnish and install circuit breaker lighting panelboards as indicated in the panelboard 
schedule and where shown on the plans. Panelboards shall be equipped with 
thermal-magnetic molded case circuit breakers with frame and trip ratings as shown on the 
schedule. 
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B. Circuit breakers shall be Square D type QOB (bolt-on) thermal-magnetic, molded case 
circuit breakers. Breakers shall be 1, 2 or 3-pole with an integral crossbar to assure 
simultaneous opening of all poles in multipole circuit breakers. Breakers shall have an 
overcenter, trip-free, toggle-type operating mechanism with quick-make, quick-break action 
and positive handle indication. Handles shall have "ON", "OFF" and "TRIPPED" positions. 
In addition, trip indication shall include a VISI-TRIP indicator appearing in the window of the 
breaker case. Bolt-on (NQOB) circuit breakers shall be able to be installed in the 
panelboard without requiring additional mounting hardware. Circuit breakers shall be UL 
listed in accordance with UL Standard 489 and shall be rated 240 volts ac maximum with 
continuous current ratings as noted on the plans. Interrupting ratings shall be 65,000 rms 
symmetrical amperes maximum at 240 volts ac maximum.  Single pole, 15 and 20 ampere 
circuit breakers intended to switch fluorescent lighting loads on a regular basis shall carry 
the SWD marking. 

 
C. Panelboard bus structure and main lugs or main circuit breaker shall have current ratings 

as shown on the panelboard schedule. Such ratings shall be established by heat rise tests, 
conducted in accordance with UL Standard 67. Bus structure shall be insulated. Bus bar 
connections to the branch circuit breakers shall be the "distributed phase" or phase 
sequence type and shall accept bolt-on (NQOB) circuit breakers. All current carrying parts 
of the bus structure shall be plated. 

 
 D. The panelboard bus assembly shall be enclosed in a steel cabinet. The rigidity and gauge 

of steel to be as specified in UL Standard 50 for cabinets. Wiring gutter space shall be in 
accordance with UL Standard 67 for panelboards. The box shall be fabricated from 
galvanized steel or equivalent rust resistant steel. Each front shall include a door and have 
a flush, cylinder tumbler-type lock with catch and spring-loaded stainless steel door pull. All 
panelboard locks shall be keyed alike. Fronts shall have adjustable indicating trim clamps 
which shall be completely concealed when the doors are closed. Doors shall be mounted 
with completely concealed steel hinges. Fronts shall not be removable with door in the 
locked position. Each front shall be furnished with a "hinged trim" accessory.  Column width 
fronts shall have exposed hinges and be screw cover type. A circuit directory frame and 
card with a clear plastic covering shall be provided on the inside of the door. 

 
E. Each panelboard, as a complete unit, shall have a short circuit current rating equal to or 

greater than the integrated equipment rating shown on the panelboard schedule or on the 
plans. This rating shall be established by testing with the overcurrent devices mounted in 
the panelboard. The short circuit tests on the overcurrent devices and on the panelboard 
structure shall be made simultaneously by connecting the fault to each overcurrent device 
with the panelboard connected to its rated voltage source. Method of testing shall be per 
Underwriters Laboratories Standard UL 67. The source shall be capable of supplying 
specified panelboard short circuit current or greater. Testing of panelboard overcurrent 
devices for short circuit rating only while individually mounted is not acceptable. Also, 
testing of the bus structure by applying a fixed fault to the bus structure alone is not 
acceptable.  Panelboards shall be marked with their maximum short circuit current rating at 
the supply voltage and shall be UL listed. 

 
F. Panelboards shall be listed by Underwriters Laboratories and bear the UL label.  When 

required, panelboards shall be suitable for use as service equipment.  Panelboards shall 
be by Square D, General Electric, Siemens, or Eaton (Cutler Hammer). 
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2.24 Distribution And Power Panels 
 

A. Furnish and install distribution and power panelboards as indicated in the panelboard 
schedule and where shown on the plans.  Panelboards shall be deadfront, safety type 
equipped with thermal-magnetic, molded case circuit breakers with trip ratings as indicated 
on the schedule. 
 

B. Panelboard bus structure and main lugs or main breaker shall have current rating as 
indicated on the  panelboard schedule.  Ratings to be established by heat rise tests 
conducted according to UL Standard UL67. 
 

C. Circuit breakers shall be equipped with individually insulated, braced and protected 
connectors.  The front faces of all circuit breakers shall be flush with each other.  Permanent 
circuit identification to be on each breaker.  Tripped indication shall be clearly shown by 
breaker handle taking a position between ON and OFF.  Provisions for additional breakers 
shall be such that no additional connectors will be required to add breakers. 
 

D. Panelboard assembly shall be enclosed in a steel cabinet.  The rigidity and gauge of steel to 
be as specified in UL Standards.  The size of wiring gutters to be in accordance with UL 
Standards.  Cabinets to be equipped with spring latch and tumbler-lock on door trim.  Doors 
over 48" long shall be equipped with three point latch and vault lock.  All locks to be keyed 
alike.  End walls shall be removable.  Front locks shall be code gauge, full finished steel with 
rust-inhibiting primer and baked enamel finish.  Each front shall be furnished with a "hinged 
trim" accessory.  A circuit directory frame and card with clear plastic covering shall be 
provided on the inside of the door.  The directory shall be typed to identify the load fed by 
each circuit.  Furnish an engraved micarta plate on front of panel with panel name and rating. 
 

E. The panelboard interior assembly to be deadfront with panelboard front removed.  Main lugs 
or main breaker shall be barriered on five sides.  The barrier in front of the main lugs to be 
hinged to fixed part of the interior.  The end of the bus structure opposite the mains shall be 
barriered. 
 

F. Panelboards to be listed by Underwriters' Laboratory and bear UL label.  When required, 
panelboards to be suitable for use as Service Equipment.  Panelboards to be by Square D, 
General Electric, Siemens, or Eaton (Cutler Hammer). 

 
G. When utilized as Service Entrance Equipment, this panelboard shall be equipped with built-in 

surge protection. 
 
2.25 Data Cabling System 
 

A. General 
 

1. All fiber optic and level 6 cable, data outlet faceplates and jacks, patch panels, MDF 
frame and IDF cabinets, outlet boxes, conduit, cable support hardware, and all other 
hardware as required to complete the installation described in these specifications 
shall be supplied and installed by this contractor. 

 
2. All terminations are to be made by the contractor.   
 
3. To be qualified to bid on this project, the contractor shall have successfully 

completed a minimum of five (5) projects for installation of fiber optic cable and a 
minimum of ten (10) projects for installation of Category 6 unshielded twisted pair 
cable. 
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B.  Data Cabling System 
 

1.  The cabling system shall allow the owner to transmit up to speeds of 100 Mbs plus. 
 

2. One 6-strand fiber optic cable shall be routed from the Main Distribution Frame 
(MDF) to each Intermediate Distribution Frame (IDF) and terminated on each end 
(all 6 strands). 

 
3. Solid core Category 6 cable shall be routed from each IDF to the outlets and 

terminated on each end.  Two (2) Category 6 cables shall also be routed from the 
MDF to each IDF and terminated on each end. 

 
  C. Data Outlet and Cabling System (Category 6 UTP) 
 

1. Cable Installation 
 
 

a. All cables shall be independently supported throughout the entire project by J-
hooks installed on 4'-0" centers. 

 
b. Cables shall be routed in groups of similar types. (i.e. data outlet cables 

grouped together, fiber optic cables grouped together, etc.) 
 

c. Cables shall be routed in accordance with EIA TIA 568A standard. 
 
d. The BICSI Methods Manual is to also be used as a guide for cable installations. 
 
e. Horizontal cabling routed above ceilings shall be supported using the following 

methods. 
 

(1)  Cables supported on J-hooks designed specifically for this purpose. 
Support J-hooks from structure with threaded rod.  Hang J-hooks 
approximately two feet above the lay-in ceiling. 

 
(2) Cables independently supported using cabling clips attached to the ceiling 

structure or slab. 
 
f. All cable shall be neatly routed above the lay-in ceiling along one side of the 

corridor.  Branch out across the corridors as necessary to serve the classrooms 
and offices.  Cabling shall be routed in a manner which will allow the owner to 
maintain access to the cables, electrical systems and HVAC equipment above 
the ceiling. Maintainability of all systems above the ceiling is critical. 

 
g. All cables shall be bundled and tie wrapped together.  Tie wrapping shall occur 

on four foot intervals throughout the space.  Tie wraps should not bite into the 
cable, but should form loosely around the cables as not to depress the cable.   

 
h. Cables above the corridor ceiling shall be supported using wall mounted J-

hooks equal to Caddy CAT32 with any necessary attachment hardware. 
 
i. Cables shall be routed into conduits stubbed up above the ceiling from each 

outlet (bushing on end of conduit). Cabling shall be routed in conduit above non-
accessible ceilings. 

 



Job No. 25-46                                                                                                                               16000-12   
             

j. All cables being pulled shall not exceed the manufacturers recommendations for 
pulling tensions. 

 
k. All cables shall not exceed the manufacturers recommendations for minimum 

bending radius upon pulling and completed installation. 
 
l. All cables shall pass acceptable test requirements and levels as detailed in 

Section 2.35(F) of these specifications. Contractor to remedy any cabling 
problems or defects in order to pass or comply with testing. This includes 
terminations and the re-pull of new cable as required at no additional cost to the 
owner. 

 
m. Cables shall not be spliced. 
 
n. Ends of cables shall be terminated by the contractor on both ends unless 

otherwise noted. 
 
o. Do not damage the outside jacket sheath of any cable. 
 
p. Provide proper temporary protection of cable after pulling is complete before 

final dressing and terminations are complete.  Do not leave cable lying on floor. 
Bundle and tie wrap up off of the floor. 

 
q. Provide labeling for all cables. 

 
r. Provide 12" wide ladder style tray with 1-2" side rails and 9" rung spacing in the 

MDF and IDF rooms. 
 
s. Contractor shall insure that cabling is a minimum of 5" away from all light 

fixtures. 
 
t. Contractor shall install three (3) 1" sleeves with bushings in walls for routing 

cables to classrooms and offices.  Install sleeves above the ceiling, directly 
above the door to the classroom or office. Install two (2) 4" sleeves with 
bushings for each IDF and MDF. Firestop all firewall penetrations. 

 
u. When cables turn down below ceiling at each IDF and MDF, contractor shall 

install sleeves through the lay-in ceiling (bushing on each end).  Hole(s) through 
ceiling tile for sleeve(s) shall be cut to the exact size of the sleeve. 

 
v. Install a J-hook directly above the drop to every outlet.  Bundle and tie wrap up 

5' of slack cable prior to entering the wall. 
 

2. Cable Terminations 
 
a. Terminations shall be made in accordance with EIA TIA 568B standard.   
 
b. Terminations shall be RJ45 type. 
 
c. Route individual four pair category 6 cable to the backside of each patch panel 

and punch down onto a port.  Label each port on the front and rear of each 
panel. 
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d. Maintain twists of each pair to the punch down point.  Do not strip more than 
one-half inch of insulation from the cable at termination points. 

 
3. Outlets 

 
a. Install outlets per manufacturer’s instructions and recommendations. 
 
b. Install and terminate all UTP cabling at each outlet as per manufacturer’s 

instructions and recommendations. 
 
c. Provide an outlet label on each cover plate and inside each wall box. 
 
d. Leave at least 12" of slack cable at each outlet. 
 

D. Fiber Optic Cabling System 
 

1. Cable Installation 
 

a. Fiber optic cable shall be installed inside buildings using the same methods as 
twisted pair; however, the following guidelines should be observed: 

 
(1) Do not exceed maximum recommended pulling tension. 

 
(2) Do not exceed minimum installed and long term bend radius. 

 
(3) Avoid sharp bends and corners. 
 
(4) Provide additional crush/mechanical protection in high risk environments. 
 
(5) Do not exceed maximum vertical rise specification unless intermediate 

tension relief is used. 
 

(6) Observe all governing building and fire codes (either by using a properly 
listed cable or suitable raceway). 

 
(7) Do not deform the cable jacket, specifically when using cable fasteners or 

ties. 
 
(8) All fiber optic cabling shall be routed in innerduct.  Innerduct shall be orange 

and shall be 2" diameter equal to Endot Industries #1050.  Install an extra 
pull string in all innerduct. 

 
b. When installing fiber optic cable in vertical runs, the following special guidelines 

should be observed: 
 

(1) Work from the top down, when possible. 
 
(2) Install intermediate split wire mesh grip(s) wherever the maximum vertical 

rise is exceeded. 
 
(2) Secure the cable in the riser wiring closets with cable ties or straps as 

needed to prevent accidental damage to cable. 
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c. When installing fiber optic cable, the following guidelines should be observed at 
termination and splice points: 

 
(1) The amount of cable slack at termination points should allow the cable to be 

routed to the termination location with enough additional cable to reach a 
convenient location for the polishing, plus an additional ten feet. 

               
(3) Fiber optic warning signs should be placed on all innerduct and conduits 

containing fiber optic cable. Warning signs can help prevent damage 
resulting from the cable being mistaken for something else.  Install signs at 
each end of the cable and every 20 feet in between. 
 

d. When pulling fiber optic cable, the following guidelines should be observed: 
 

(1) Yellow pulling compound should be used if making long or difficult pulls to 
reduce cable drag. 

(2) When pulling fiber optic cable by any mechanical device (winch etc.), a 
dynameter must be used to ensure the maximum tensile strength is not 
exceeded. 

 
(4) The mechanical pulling device will be equipped with clutches or shear pins 

to ensure this. 
 

(4) The fiber cable will be attached to the pull line via the strength member or 
mesh grip. 

 
e. Provide labeling of each cable indicating >TO= and >FROM= information. 
 
f. Bring fiber optic cables into patch panels or cabinets at one location.  Innerduct 

around cables shall extend to patch panel or cabinet entrance.  Secure cables 
inside patch panel or cabinet at entrance point by tying the fiber jacket and/or 
strength members.  Break out individual fiber cables inside of panel or cabinet.  
Coil up approximately 6 feet of spare cable before applying SC connector. 

 
g. Cable Terminations                

 
(1) Terminations shall be SC type and shall be installed per the manufacturer=s 

instructions. 
 

(2) Terminate the fiber optic cable onto the backside of the fiber optic patch 
panel using SC connectors. 

 
(3) An SC connector shall be installed on each individual strand of fiber optic 

cable. 
 
E. Labeling 

 
1. General 

 
a. All labels shall be vinyl. 
b. All labels shall have an adhesive backing for permanent attachment. 
c. All labels shall be of sufficient size.  Minimum size shall be 12" W x 3/16" H for 

outlets, outlet cables and patch panels. 
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2. Installation 
 

a. Install labels straight. 
 
b. Install labels every 20' along cable, at locations previously specified and as 

follows: 
 

(1) Outlet faceplates. 
 

(2) Inside of outlet box. 
 

(3) Outlet cable inside box. 
 

(4) Outlet cable in ceiling above outlet. 
 

(5) Outlet cable at rear of patch panel. 
 

(6) Fiber optic cable at patch panels. 
 

3. Text Size and Information 
 

a. Text shall be as large and bold as possible. 
 
b. All outlets and outlet cables shall contain the outlet number, final room number, 

IDF number and patch panel number. 
 

F. System Testing and Certification 
 

1. General 
 

a. The following cabling systems shall be tested after installation is fully completed.  
 

(1) Data outlet cabling from each outlet to the patch panel port, including patch 
cables. 

 
(2) Fiber optic cabling from each IDF to the MDF.  All six strands shall be 

tested. 
 

b. Testing shall follow EIA TIA 568, TSB 36 and TSB 40 standards. 
 

2. Category 6 Cable Testing 
 

a. Cable testing shall be performed with a Micro-Test Pentascanner Plus or 
equivalent test unit.  Test unit shall be capable of providing a Level 2 accuracy 
test and have a category 6 printout. 

 
b. Each outlet/cable shall be tested and certified.  Each pair of the end to end 

system shall be tested.  End to end is from the outlet RJ 45 port through the 
RJ45 port at the Category 6 data patch panel.  A 10' patch cable shall be used 
at the patch panel end and a 3' patch cable shall be used at the outlet end so 
that the outlet, outlet termination, cable, patch panel termination, patch cables 
and patch panel port can be seen in the test. 
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c. Test results shall be positive and favorable.  End to end attenuation loss and 
near end cross talk shall meet or exceed category 6, EIA/TIA 568, TSB 36 
requirements.  Those requirements are: 

 
 
 
 

Frequency 
MHZ 

____________ 
1.0 
4.0 
8.0 
10.0 
16.0 
20.0 
25 

31.25 
62.5 
100 

Next Loss Worst Pair 
dB @ m (1000 ft) 

 
 

Category 6 
________________ 

62 
53 
48 
47 
44 
42 
41 
40 
35 
32 

Maximum 
Attenuation Loss Worst Pair 

dB/m (1000 ft) 
 

Category 6 
________________ 

63 
13 
18 
20 
25 
28 
32 
36 
52 
67 

 
d. If a problem or failed test occurs, the contractor shall evaluate and remedy the 

problem.  After a problem has been remedied, the contractor shall re-test the 
circuit and analyze test results.  The contractor shall continue this process until 
the cable passes all tests. 

 
e. Each outlet/cable test shall include: 

 
(1) Overall cable length 
(2) System continuity 
(3) Proper connectivity 
(4) Open pairs 
(5) Short circuits 
(6) Reversed pairs 
(7) EMI noise induction 
(8) Damaged cable 
(9) Stretched, chinked or crimped cable 
(10) Attenuation loss in dB 
(11) Near end cross talk in dB 

 
f. Provide the owner with three (3) copies of the test results and certification for all 

cables. 
 

3. Fiber Optic Cable Testing 
 

a. The fiber cables shall be tested in both directions at 850 nanometers and 1300 
nanometers. 

 
b. All test results shall be in writing giving all readings, date, tested by, and totals. 

 
c. All testing shall be performed by using an Optical Power Meter (Wilcom Model 

T339 or approved equivalent). 
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d. Each strand shall be tested and the following information be turned over to the 
owner in chart form: 

 
(1) From Point to Point 

 
(2) Fiber I.D. Label No. 

 
(3) RX Level 

 
(4) Attenuation Total 

 
(5) Wave Length 

 
(6) Reference Level 

 
e. Each strand shall not exceed a level of 3.0db of attenuation. 
 
f. Provide the owner with three (3) copies of the test results and certification for all 

cables. 
 
G. Products 

 
1. Category 6 Cable 

 
Solid core Category 6 cable shall be 4 pair, 24 AWG, UTP, with an orange jacket as 
manufactured by 3 Com. No stranded Category 6 cable shall be permitted. 

 
2. Fiber Optic Cable 

 
Fiber optic cable shall be multimode indoor (10GB Speed) and FDDI rated with 6 
strands as manufactured by 3 Com. 
 

3. MDF and IDF Racks 
 

MDF and IDF racks shall be 7' high, 19" wide, aluminum and floor mounted as 
manufactured by Chatsworth.  Install two (2) racks for the MDF and one (1) for the 
IDF. 

 
4. Category 6 Patch Panels 

 
Patch panels shall be 24 or 48 ports, as necessary, wired 7568B as manufactured 
by 3 Com.  Provide and install quantity necessary to terminate all cables. 

 
5. Fiber Optic Distribution Unit 

 
Fiber optic distribution units shall be 24 port as manufactured by 3 Com. 

 
6. Fiber Optic Cable Connectors 

 
Fiber optic cable connectors shall be "SC" type as manufactured by 3 Com. 

 
7. RJ45 Jacks 

 
RJ45 jacks (568B) shall be as manufactured by 3 Com. 
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8. Data Outlet Faceplates 
 

Data outlet faceplates shall be gray in color as manufactured by 3 Com. 
 

9. Ladder Tray 
 

Ladder tray shall be 12" wide, 1-1/2" side rails, 9" rung spacing and gray in color as 
manufactured by 3 Com. 

 
 10. Vertical Cable Management Rails 

 
Cable management rails shall be 6' high, 6" wide with rungs on front and rear and 
shall be as manufactured by 3 Com. 

 11. Rack Mounted Plugmold 
 

Plugmold shall be 6' long with 12 outlets, each on 5.25" centers, and a 15" cord.  
Plugmold shall be as manufactured by Wiremold (Part No. UL2062BD). 
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3.0 EXECUTION 
 
3.1 Workmanship 
 

A. All work shall be executed in workmanlike manner and present a neat and mechanical 
appearance upon completion. 

 
B. Balance load as equally as practical on services and all feeders, circuits, and panel 

busses.  All wiring in panelboards shall be laced and looped in a workmanlike manner. 
 
C. Upon completion of work, test entire wiring system and show to be perfect working order 

in accordance with intent of specifications and drawings.  This Contractor to have all 
systems ready for operation and electrician available to assist in removal of panel fronts, 
etc., to permit inspection as required. 

 
D. All work shall be in accordance with the National Electrical Code and the rules and 

regulations of the local bodies having jurisdiction. 
 
3.2 Excavation Cutting and Patching 
 

A. Provide cutting and patching required for this section of work under supervision of the 
General Contractor.  Coordinate with other trades as work progresses so cutting and 
patching will be minimal. 

 
3.3 Sleeves, Inserts, and Supports 
 

A. Provide and install No. 16 gauge galvanized steel or iron sleeves in all walls, floors, 
ceilings, and partitions.  Sleeves shall have not more than 1/2" clearance around pipes 
and insulation. 

 
B. Contractor shall furnish to other trades all sleeves, insert, anchors and other required 

items which are to be built in by trades for the securing of all hangers or other supports 
by the Contractor. 

 
C. Contractor shall assume all responsibility for the placing and size of all sleeves, inserts, 

etc., and either directly supervise or give explicit instructions for installation. 
 
D. Seal all conduits through floor, smoke or fire walls and sound barrier walls.  All such 

penetrations shall be made with an Underwriters' Laboratories firestop assembly.  
Through floor conduit shall be sealed water tight. 

 
E. Furnish and install steel angles and channels as required for mounting and bracing 

heavy equipment, and conduits.  Steel shall be securely bolted or welded to structure 
and equipment bolted to steel framework.  Obtain approval of Architect prior to welding. 

 
3.4 Roof Penetrations 
 

A. Furnish roof flashing for all equipment installed under this section that penetrates 
through the roof.  Galvanized sheet, 24 gauge with base extending 6" beyond pipe. 
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B. All equipment shall be grounded and bonded in accordance with local regulations and 
National Electrical Code.  Ground main service to code size cold water pipe and driven 
ground rod, maximum of 2 driven rods.  All conduits entering a free standing switchboard  

 or motor control center shall be bonded together with approved grounding lugs and bare 
copper wire. 

 
C. Interior metal water piping shall be bonded to the system ground as outlined in NEC 

Section 250-80. 
 
D. This Contractor shall bond all metal air ducts to the respective unit grounding conductor. 

 Install additional bonding jumpers at joints, flexible sections, etc., to insure that entire 
duct system is bonded. 

 
3.5 Conduit Installation 
 

A. Where rigid conduits enter boxes secure in place by approved lock nuts and bushings.  
Where E.M.T. enters boxes secure in place with approved insulated fittings.  Conduit 
ends shall be carefully plugged during construction. 

 
B. Use of running threads is absolutely prohibited.  Conduits shall be joined with approved 

conduit couplings. 
 
C. Install conduit runs to avoid proximity to steam or hot water pipes.  In no place shall a 

conduit be run within 3" of such pipes except where crossings are unavoidable, then 
conduit shall be kept at least 1" from the covering of the pipe crossed. 

 
D. Before installing raceways for motors and fixed appliances, check locations of motors 

and appliance connections.  Locate and arrange raceways appropriately. 
 
E. Provide flexible conduit connections to all motors and/or any equipment which has 

moving or vibrating parts.  Sealtite flexible conduit shall be used in all cases where 
exposed to moisture and in mechanical equipment rooms. 

 
F. Exposed conduit runs shall be parallel and/or at right angles to building walls and/or 

partitions. 
 
G. Where conduit crosses a structural expansion joint, an approved conduit expansion 

fitting will be installed. 
 
H. Leave aluminum pull wire in all empty conduit. 
 
I. Conduit shall be cut square and the ends reamed after threading. 

 
J. Fasten conduit securely in place by means of approved conduit clamps, hangers, 

supports, and fastening.  Arrangement and method of fastening all conduits subject to 
Architect's direction and approval. 

 
K. Apply two (2) coats of asphaltum paints to all underground rigid conduit.  Carefully 

retouch any breaks in paint and allow to dry before covering.  Leave exposed until after 
Architect's inspection. 

 
L. Conduits shall be sized in accordance with National Electrical Code as amended to date, 

except when the size is shown larger on the drawings. 
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M. Conduit with an external diameter larger than 1/3 the thickness of the slab shall not be 
placed in the slab.  Conduit in the slab shall not be spaced closer than 3 diameters on 
center.  No conduit in porous fill. 

 
N. E.M.T. may be used where concealed in ceiling or walls where there is no danger of 

mechanical injury.  Rigid conduit shall be used in floor slabs, where embedded in 
concrete, areas exposed to moisture and danger of mechanical injury, in hazardous 
areas, and for feeders and motor circuits. 

 
3.6 Wire and Cable Installation 
 

A. No conductor shall be smaller than #12 except where so designated on the drawings or 
hereinafter specified. 

 
B. Joints and splices on wire shall be made with solderless connectors, and covered so that 

insulation is equal to conductor insulation.  Wire nuts not permitted. 
 
C. Multi-wire lighting branches shall be used as indicated. 
 
D. No splices shall be pulled into conduit. 
 
E. Both conductors and conduits shall be continuous from outlet to outlet. 
 
F. No conductor shall be pulled until conduit is cleaned of all foreign matter. 
 
G. In installing parallel conductors, it is mandatory that all conductors making up the feeder 

be exactly the same length, the same size and type of conductor with the same 
insulation.  Each group of conductors making up a phase or neutral must be bonded 
together at both ends in an approved manner. 

 
3.7 Feeder Designation 
 

A. Non-ferrous identifying tags or pressure sensitive labels shall be fastened securely to all 
cables, feeders and power circuits in vaults, pull boxes, manholes, switchgear and at 
termination of cables.  Tags or labels shall be stamped or printed to correspond with 
markings on drawings so that feeder or cable number or phase can be readily identified. 

 
3.8 Circuits and Branch Circuits 
 

A. Outlets shall be connected to branch circuits as indicated on drawings by circuit number 
adjacent to outlet symbols, and no more outlets than are indicated shall be connected to 
a circuit. 

 
3.9 Wire Joints 
 

A. On copper wire larger than #12 joints shall be made with solderless connectors and 
covered with Scotch #33 Electrical Tape so that insulation is equal to conductor 
insulation.  Connectors by Penn-Union or Anderson. 

 
B. #12 and smaller wire joints shall be made with T & B Sta-Kon wire joints, complete with 

insulating caps, Ideal Wing nuts, or Buchannan Electrical Products Series 2000 pressure 
connectors complete with nylon snap-on insulators. 
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C. Joints on aluminum cable #0 and larger shall be made with compression lugs and bolted 
to terminals using stainless steel bolts and Belleville washers.  Torque to 50 to 60 foot 
pound or torque with torque wrench.  Aluminum cable and joints shall be used only 
where indicated on drawings.  Connectors by Penn-Union or Anderson.  Connection to 
panelboard by Burndy Connector and stud. 

 
3.10 Outlet Boxes Installation 
 

A. Outlet boxes shall be securely fastened. 
 
B. Surface Fixture outlet boxes shall be set so edge of cover comes flush with finished 

surface. 
 
C. There shall be no more knockouts opened in any outlet box than are actually required. 
 
D. Boxes shall be sealed during construction.  Protect interiors (including panel cans) from 

paint and mortar. 
 
E. Unless otherwise shown, outlets shall be located as follows:  centerline of boxes shall 

be following distance above the finished floor: 
 

Receptacles General ------------------------ 
Receptacles Over Counters --------------- 
Telephone Outlets General --------------- 
Wall Telephone Outlets -------------------- 
General Clock Outlets ---------------------- 
Switches General ---------------------------- 
Fire Alarm Pulls ------------------------------ 
Fire Alarm Signals --------------------------- 
Bells --------------------------------------------- 
T V & Computer Outlets -------------------- 

1'4" 
3'8" 
1'4" 
4'0" 
7'6" 
4'0" 
4'0" 
6'8" 
6'8" 
1'4" 

- Centerline 
- Centerline 
- Centerline 
- Centerline 
- Centerline 
- Top 
- Top 
- Bottom 
- Centerline 
- Centerline 

 
F. Symbols on drawings and mounting heights as indicated on drawings and in 

specifications are approximate only.  The exact locations and mounting heights must be 
determined on the job and it shall be the Contractor's responsibility to coordinate with all 
trades to secure correct installation, i.e., over counter in or above back splashes, in stud 
walls, and other specific construction features.  Mount all receptacles vertical.  In block 
walls (exposed), use nearest joint as approved by Architect. 

 
G. All outlets installed back-tback in fire rated walls shall be offset a minimum of 24". 

 
3.11 Fixture Installation 
 

A. Support of all fixture shall be responsibility of this Contractor.  Fixtures shall be 
supported independent of ceiling from structure members of building.  Contractor shall 
submit typical hanging detail to Architect/Engineer before installing any fixtures.  All grid 
fixtures shall be wired by flex individually to junction and not wired fixture to fixture. 

 
B. Fixture conductors shall be connected by soldering and tieing or by approved 

connectors. 
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C. All stems on fluorescent fixtures shall be installed as follows: except fixtures with slide 
grip hangers first and last stem in row in first knockout from end of fixture.  One stem 
shall be installed between each two fixtures, stem shall center joint where fixtures join, 
and attach by use of "joining plates".  All fixtures in continuous rows other than recessed 
grid type shall be connected by nipples with lock nuts and bushings. 

 
D. Thoroughly clean all fixture lens and reflectors immediately prior to the final inspection. 

 
3.12 Installation of Motors, Electric Heaters, and Controls 
 

A. Provide feeders and make connections for motors, electric heating units and controls. 
 
B. An approved H.P. rated safety switch shall be provided within sight of each motor and 

each heating unit.  Provide fused switches where branch circuit fuses are not sized for 
overload protection.  Weatherproof switches are to be used where switches are located 
outdoors.  Safety switches shall be as manufactured by G.E., Square D, or Cutler 
Hammer. 

 
C. Manual motor starters with thermal overload protection may be used in lieu of safety 

switches for motors under 1/2 H.P.  Manufacturers shall be same as above. 
 
D. The heating and air conditioning contractor shall furnish all motor starters. 

 
E. The temperature control contractor shall furnish and install all low and line voltage wiring 

necessary for the temperature control systems and interlocking with air handling units, 
cabinet unit heaters. 

 
F. The electrical contractor shall install all motor starters, except for factory mounted.  He 

will furnish wire and disconnect switches.  He will furnish and install all power wiring from 
the power panels on packaged equipment.  He will not furnish nor install any low and 
line voltage wiring necessary for the temperature control system and interlocking with air 
handling units, or cabinet unit heaters. 

 
 
 
 

END OF SECTION 16000 
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 PRE-CONSTRUCTION CONFERENCE CHECK-LIST 
 
Project: New Bus Shop for Blount County Schools 
 
Funding: Local 
 
Location: TBD 
 
Date/Time: TBD 
 
DCM Insp:  
 
Please note that all items listed below may not be applicable to this project. 
 
1. Introductions / Sign In 
 
2. Owner’s Comments 
 
3. Preface / Pass Along To Others 
 
4. General Contractor's Team Members (contact information) 

 
Project Manager:         
 
Superintendent:         
 

5. Verify all alternates accepted.     
 
6. E-Verify.  Alabama Immigration Law. Be sure that all subcontractors comply with E-Verify 

requirements.   
 
7. List of Sub-Contractors, submit for approval. 

A Complete list of sub-contractors must be submitted and approved by the Architect and Owner 
prior to any work commencing.  Contractor cannot replace subs unless approved by the Architect 
and Owner (GCS 41) 

 
8. Cost Breakdown and Progress schedule. 

Cost breakdown and progress schedule must be submitted and approved on proper state forms 
prior to first pay request. GC is required to provide an updated progress schedule at each 
OAC. 

 
 Start:          Completion Date:    Days:  
  
 
9. Method of approving monthly pay request. 
 Due by the 25th of each month.  Architect will verify, sign and forward to Owner, who will forward 

to DCM, if applicable. 
 
10. Allowances.  

A. With the exception of quantity allowances, all allowances indicated are contingency 
allowances and therefore the Owner may transfer balances for other discretionary uses.  
Overhead and profit margins SHALL NOT BE ADDED to any amount drawn from original 
Allowance(s) regardless of the indicated use.   

B. Each contingency allowance shall be a “line item” on the Schedule of Values. 
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C. The following allowance(s) are a part of this project: 

•  

•  
D. If applicable, note special material/equipment delivery dates associated with allowances. 

•  
 

11. Change Orders Requests.  No work prior to final approval; Architect can approve in writing 
if emergency. 
A. All changes in work are to be submitted via Change Order Request, regardless of monetary 

value. 
B. COR’s must be submitted in sequential order on GC letterhead. 
C. All COR’s must be broken down to the fullest degree, including breakdown of GC’s cost by 

GC’s labor, materials, subcontractor, sub-subcontractor cost and OH&P. Subcontractor 
and sub-subcontractor cost must be documented with copies of quotes detailing OH&P 
included. 

D. COR’s applied to allowances cannot include OH&P. 
E. Credit COR’s must include a minimum of 5% OH&P. 
F. Upon Owner and/or Architects’ approval of COR’s, a revised Change Order and Allowance 

Usage log will be sent to GC via email.   
G. GC is to maintain a COR Log and present updated copy at each OAC meeting. 
H. NOTE:  The following information is required for ALL Change Order Requests 

submitted: 
a. Each material number shall include an invoice / quote listing unit quantities, 

unit price, and extended total.  
b. Each labor number shall include a breakdown showing number of laborers, 

hours of labor worked, hourly wage, and extended total.  
c. Each equipment number shall have an invoice / quote listing the hours of 

use, hourly rate, and extended total.  
I.        An official Change Order to the State CANNOT be prepared if all backup paperwork 

is not provided and accounted for.  
J. This information is required for all contractors, subcontractors, and sub-

subcontractors. 
 
12. Shop Drawings. 

A. Submittal Schedule must be submitted to Architect at or before Pre-Construction 
Conference.  Correlate this submittal schedule with the listing of subcontractors and with 
list of materials as specified in contract documents. The submittal schedule should be in 
chronological order following the critical timing of the approval of submittals in accordance 
with the Work Progress Schedule. 

B. Submit all items proposed for use in work.  Do not combine submittals with requests for 
substitutions 

C. Must bear GC’s action stamp as APPROVED OR APPROVED AS NOTED.  Contractor 
shall review and stamp approval and submit shop drawings, product data and samples far 
enough in advance to allow ample time for Architect review.  Color selections may take 
longer than actual submittal approval, but in any case will not be given via phone calls.  If 
submittals are not marked as approved by the GC, they will be returned without action.   
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D. Digital Copies: Provide via email to submittals@lathanassociates.com. Do not send directly 
to Architect. See attached Sample. 

E. Submittal Preparation:   
• Include the following information on transmittal / email. 

o Date  
o Project Name and Architect’s Project Number. 
o Name of the General Contractor and Contact within company. 
o Subcontractor/Supplier. 

• Clearly state Number and title of appropriate Specification Section and Description 
of Item and if applicable 

o Name of the Manufacturer. 
o Model / Style of Item 

 
General Contractor must review and approve shop drawings and submittals prior to 
submitting to Architect.  Allow the Architect no less than three (3) weeks for initial review.  
Allow more time if the Architect must delay processing to permit coordination with the 
sequence of construction, related specification divisions, engineers, consultants and 
owner’s representatives.  Allow no less than two (2) weeks for reprocessing. 

NOTE:  No extension of Contract Time and/or additional costs will be authorized because 
of failure to transmit submittals sufficiently in advance of the Work to permit processing. 

F. Material shall not be fabricated or work performed without approval of respective submittal. 
G. GC is to maintain copies of all approved shop drawings at the site and have available for 

architect and/or engineers at all times. 
H. GC is to maintain a Submittal Log and present updated copy log at each OAC 

meeting. 
I. Important:  Contractor shall perform no portion of the work for which the contract 

documents require submittal and review of Shop Drawings, Data, Installer Qualifications, 
etc. until respective submittal has been approved by the Architect. 

J. Important: Submittals are not Contract Documents and are not used to make changes in 
scope of project or intent of Contract Documents, and not used to request or IMPLY 
substitutions or to otherwise make changes in project requirements. 

K. Important: The only changes that can be made to the project once it is bid, is through 
Change Order Requests and Approvals.  

L. Important: After receiving approved digital submittals, General Contractor is responsible 
for printing and delivering 2 hard copies of the approved shop drawings to the Architect 
within 10 days. Submittals are not considered complete until 2 copies have been received 
by the Architect. This may have a direct effect on pay requests or final payment. 

 
13. CAD Files / PDF 

A.   This project was bid under the assumption that electronic CAD files would not be available. 
 
B.    Electronic CAD files are owned individually by each design professional according to 

discipline.  If electronic CAD files or portions thereof are made available, be reminded that 
electronic CAD files can be manipulated and do not constitute the Contract Documents. 
The business of acquiring such files shall be between the contractor and the individual 
design professional. Fees may or may not be applicable. It shall be the Contractor's 
responsibility to investigate and procure at no added expense to the Owner. 

 
C.    PDF files shall be made available to the General Contractor for use during construction. 
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14. Advanced notice of required inspections. 
The contractor will contact the architect by e-mail at inspections@lathanassociates.com of the date 
the project will be ready for an inspection by the DCM Inspector:  Pre-Roofing, Fire Above Ceiling, 
Final, and Year End.  Special Inspections shall be required for all work of the Storm Shelters and 
the Fire Water Lines.  Schedule well in advance to prevent delays.   
 

• Inspections must be requested 14 days in advance. 
 
• When the DCM Inspector confirms the inspection time, the Architect will send an e-mail 

confirming the inspection time and date.  
 
• Cancellations of any scheduled inspection must be received in writing by e-mail no less 

than 48 hours prior to the schedule inspection. If an inspection is cancelled, it will be 
rescheduled subject to the DCM Inspector's availability. 

 
• If an inspection is cancelled less than 48 hours prior to the schedule inspection, the re-

inspection fee of $1,500 will be charged. 
 

• If the contractor is not ready for the scheduled inspection, a re-inspection fee of $1500 will 
be charged. 

 
15. Inspection Minimum Requirements. 

The following minimum requirements listed below are provided to aid the contractors and architect 
in determining if a project is ready for a required inspection. 
 
• Pre-Construction Conference 

o Required Attendees: Contractor, Owner, Architect, Major Subcontractors 
o Inspection Requirements: 

 Signed construction contract 
 Verification of payment of permit fee 
 Fire Alarm Contractor's Certification (from State Fire Marshal) 
 ADEM permit, if more than 1 acre of land is disturbed 

 
• Pre-Roofing Conference 

o Required Attendees: Contractor, Owner, Architect, Roofing Subcontractor, Roofing 
Manufacturer's Representative 

o Inspection Requirements: 
 Roofing submittals must be approved by the architect prior to pre-roofing conference 
 Roofing manufacturer must provide documentation that roof design and roofing 

materials meet code requirements for wind uplift and impact resistance 
 Copy of sample roofing warranty 

 
• Above-Ceiling Inspections 

o Required Attendees: Contractor, Owner, Architect, MEP Engineers, Major 
Subcontractors, DCM Inspector 

o Inspection Requirements: 
 All work must be completed except  for installation of ceiling tiles and/or hard ceilings 
 Space must be conditioned 
 Permanent power must be connected unless otherwise arranged with the DCM 

Inspector 
 Grease  duct must be inspected  and approved  by the DCM Inspector prior to fire 

wrapping and Above-Ceiling Inspection 
 
 

mailto:inspections@lathanassociates.com
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• Life Safety Inspections and Final Inspections 
o Required Attendees: Contractor, Owner, Architect, Engineers,  Major Subcontractors, 

Local Fire Marshal, DCM Inspector 
o Inspection  Requirements: 

 Fire alarm certification 
 General  Contractor's 5-Year  Roofing Warranty (ABC Form C-9) 
 Roofing  manufacturer's guaranty 
 Above  ground  and  below ground sprinkler certifications 
 Emergency and exit lighting  tests 
 Fire alarm must be monitored 
 Boiler/Vessels/Hot Water Heater exceeding 5 gallons Inspection completed and 

Certificate of Operation provided by State of Alabama Department of Labor 
 Test and Balance Report previously accepted by Engineer 
 Flush test for underground sprinkler  lines (witnessed  by local fire marshal, fire chief 

and/or DCM Inspector) 
 Flush/pressure test for new and/or existing fire hydrants 
 Must have clear egress/access and emergency (for first responders) access to 

building 
 Must have ADA access completed 

 
• Year-End Inspections 

o Required Attendees: Contractor, Owner, Architect, Engineers and /or Major 
subcontractors may also be required  to attend 

o Inspection  Requirements: 
 Owner 's list of documented warranty items 

 
16. Above Ceiling Inspection by the Architect, Engineers and DCM Inspector. 

No above ceiling work is to be done after the Above Ceiling Inspection other than correction of 
deficiencies noted during the inspection.  (Pre-Above Ceiling Inspection) 

 Fire Caulking  Tented fixtures  Wire at Light Fixtures Debris 
 Temporary Lighting  Penetrations Pipe Saddles 
 Insulation - No Kraft - Exposed Fire-Rated FSK or FRK - Type III, Class A. 
 
17. Other inspections required before work is covered. 

A. Local inspectors/engineers may require a full range of inspections on this project, i.e. 
footings, under-slab, light gauge metal roof framing, wood truss framing, etc. A wall 
inspection will be held before any finish paints are applied. 

B. Material Testing. 
 
18. Observation report distribution. 

Architect will submit field reports promptly to the Owner, GC, DCM Inspector.  Architect will fill in all 
blanks on the field report form.   

 (GCS 16 & MP 8D) 
 
19. Record drawings, definitions of procedures. 

G.C. is to keep all changes made in the field red lined daily.  Cut and paste all addendums onto the 
plans at their respected locations.  One clean set of plans is to be secured at the job trailer at all 
times for review by all interested parties.  This set with changes could be used as the record 
drawings.  Final pay approval is subject to receipt of these as-built drawings.  

 
20. Project sign and other job signs. 
 State required sign is the only sign allowed on project. 
 Job trailers with contractor and/or sub-contractor names are allowed. 
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21. Overall phasing of project. 
 Superintendent is responsible to plan ahead in order to avoid delays and conflicts.  GC is to advise 

Architect on delays of critical path items.  Superintendent is to be on site at all times when any work 
is in progress; no exceptions (GCS 6A & B) 

 
22. Contractor's duty to coordinate work of separate contractor. 
 Contractors employed by others for installation of data, computer and etc. (GCS 40D) 
 
23. Use of existing site, building and access drive. 

A. Use of existing building site for lay down is to be determined by local owner and Architect.  
Local owner will advise contractor on proper route to site.  Material delivery times are to be 
made as to not interfere with the school bus schedule.  Area is to be reviewed after this 
meeting, if necessary.  Maintain traffic flow. 

B. No workmen are allowed in existing building, unless prior approval is granted by the Owner 
and arranged by the General Contractor.  There is to be no communication between 
workers and faculty/staff or students; through vocal, looks, stares or body language. 

C. Since most projects are hard hat areas, the worker's name will be on his/her hat for 
identification purposes.       

D. If a faculty/staff member or student is causing a problem with a worker, the worker is to 
report the incident to the Project Superintendent.  The Superintendent should then report 
the incident to the Owner.  Under no circumstances should the Worker try and handle the 
problem by him/herself. 

E. There is to be no profanity on the job site. 
F. School Lunchroom is off limits to workers. 
G. Use of existing site, building and access drive.   
H. Workmen are expected to dress appropriately.  Tee-shirts are expected to be non- 

offensive to all parties. 
I. State school properties are tobacco free areas.  No smoking, chewing, or dipping of 

tobacco products are allowed. 
J. State school properties are drug free areas.  Vehicles are subject to search and seizure by 

law enforcement authorities. 
K. Firearms are not allowed on school property.  Cased, uncased, loaded, or unloaded. 

 
24. Use of existing toilets. 

There will be no use of existing toilets.  G.C. is to provide proper number of toilets for all workers.   
 School telephone is off limits. 
 
25. Coordinate any utilities supplied by the Owner / New equipment. 

A. Existing sites, normally water only.   
B. Coordination - OAC /Sub Meetings 
C. New equipment utilities may be different than those existing utilities that the design is based 

upon.  Coordinate with actual equipment cut sheets submitted and approved. 
 
26. Coordinate outages with Owner. 

Provide as much notice as possible.  Superintendent is to verify that coolers and freezers are back 
on line.  Coordinate with key testing date, do not disrupt on-going school operations.  Roofing fumes 
must be minimized with afterburner. 

 
27. Keeping existing exit paths open. 
 Required exits are to be maintained at all times. 
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28. Routine job clean up. 

Debris is to be removed daily/weekly from building and site.  Do not allow dumpster to spill over.  
Burning of trash on site is not allowed.  (GCS 48, A & C) 

 
29. Safety is General Contractor’s responsibility. 
 As a courtesy, advise the Architect if there has been a problem. 

 
30. Project limits. 
 Defined on drawings. 
 
31. Building location relative to critical property line.  Easements, Setbacks, etc. 
 Review with Architect before starting work. 
 
32. Location of property lines, corners, etc. 
 Review with Architect before starting work. 
 
33. Verify sanitary outfall before committing to floor level. 

Plumber is to advise Superintendent ASAP and Superintendent is to notify Architect if there is a 
problem. 

 
34. Procedure if bad soil is encountered. 
 Contact Architect immediately. 
 
35. Stockpiling top soil. 
 On existing sites, location is to be approved by the Architect and Owner. 
 
36. Protect existing trees, shrubbery, landscaping, sidewalks, curbs and etc. if intended to 

remain. 
 GC is to leave existing site in same condition as when project started. 
 **If disturbing more than 1 acre, discuss ADEM requirements. 
 
37. Soil compaction, type soil, lab test, etc. 

Testing Engineer is to approve compaction.  Soil type is listed in the specs.  For lab tests, refer to 
the specs.  Testing disclosure. 
 

38. Soil Treatment. 
Soil treatment provider is to come to the site with empty tank.  Use on site water.  Superintendent 
is to witness the treatment container seals broken and mix prepared.  No pre-mixed material is to 
be brought to the site. 

 
39. Surveyor to check foundation wall.  Location is critical.  
 
40. Ready mix plant, file delivery tickets, slump and cylinder test. 

Protect cylinders until tested.  Superintendent is to have on file, at all times, the delivery tickets, 
slump and cylinder test results. 

 
41. Quality of concrete work.  Concrete testing. 

Concrete is to be free of hollows and humps.  Finish floor areas are to be no more than 1/8" in 10'.  
Review specs for slump requirements.  Do not add water to concrete without approval of 
Geotechnical personnel.   
 

42. Materials Testing / Re-testing 
Retesting shall be the at the contractor's expense. 
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43. Inspection before pouring concrete. 

Two (2) day notice is required before you pour footings.  Architect must approve all concrete 
placement.  Pictures are not acceptable.  Prior to footing inspection, all footings will be cleaned of 
loose soil, debris, and water.  Steel is to be properly tied and supported. 

 
44. What is expected of masonry work, mortar additive. 

All masonry work shall be as stated in the specs.  Full head and bed bull-nose outside corners.  
Joints are expected on both sides of the units.  Pre-formed corner tees, durowall and flashing are 
required.  Mortar mix shall be made with same proportions everyday throughout entire project, 
using appropriate measuring devices.  For tooling of brick or block, refer to specs.  No brick or block 
less than a half unit is allowed at any opening.  Full head weeps at 32" on center.  All substandard 
masonry will be removed.  Cull blocks; do not lay chipped blocks.  Cut holes for electrical outlet 
boxes the proper size; caulking and oversized plates are not allowed.   

 
45. Problems with hollow metal (install proper fire labels). 

Do not paint fire labels.  Labels will be attached; rating is to be embossed in minutes and/or hours.  
 Specs require coating the interior of the frames.  Grout frames solid. 
 
46. Pre-roofing conference.  No roofing materials installed prior to conference. 
 Contractor, manufacturer and applicable suppliers are required to be present. 
 Verify with DCM inspector if underlayment installation is acceptable prior to pre-roofing conference. 
 

47. Where new work is indicated to interface with an existing roofing system or other systems 
potentially under current warranty, the Contractor shall coordinate as required to verify 
and provide new work in such manner and with such resources as to maintain the Owners 
current warranty accordingly without compromise.   

 
48. G.C. is to have copies of all required roofing warranties in hand at the final inspection.  i.e. 

Manufacturers' and DCM Five Year warranty issued by the General Contractor and the Roofing 
Subcontractor, (which is to be dated the date of the substantial completion), or final cannot be held. 
 

49. Potential conflict of mechanical and electrical equipment. 
It is the responsibility of the GC to coordinate the installation of all equipment where a conflict may 
occur.  G.C., HVAC, Plumbing and Electrical subs are to read their sections of specs.  Each 
foreman is to sign their section on the master copy, which is kept in the job trailer. 

 
50. Problems with fire damper installations. 

Installation of the dampers will be as shown on the plans.  All other installation procedures will be 
unacceptable. 
A. Fire stop material; workmen must be certified to install firestop material.  Firestop system 

must be a UL approved assembly.  (See manufactures’ manual). 
B. Stencil all fire walls, both sides every 20ft. 

 
51. Certificate of Substantial Completion. 

Certificate will be routed in DocuSign upon the project being found to be substantially complete. 
 
52. Project Closeout Procedures / Final payment. 

A. Warranties must be effective the Date of Substantial Completion.  All warranties must 
identify the product covered. 

B. Operating and maintenance manuals.  All training required for the MPE fields will be 
completed prior to the final request being released. 
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C. As-built drawings. 
D. Other requirements.  G.C. is to make a list of all over-stocks that are required by specs and 

have at final for B.O.E. signature and acceptance. 
E. Final Payment.  Punch list items must be completed to the Architect and DCM Inspector's 

satisfaction, all close out documents must be received by the Architect, all change orders 
must be fully executed and Certificate of Substantial Completion must be fully executed 
before final payment is made.  (GCS, 34A & B, MP 7 G4) 

 
53. Advertisement of Completion.  Start ad after substantial completion. 

A. Not required for projects less than $100,000.00. 
B. 3 consecutive weeks for projects exceeding $100,000.00. 
C. General Contractor is responsible for placement and payment of advertisement. 

 
54. Time Extensions. 

The GC can submit time extension request to the Architect on a weekly basis, with reasons for 
extension.  Delays caused by rain, must exceed the five year average.  (GCS 23). 

 
55. Quality Control.  

Urinals 17" A.F.F.  Flush valves at wide side.  Rigid conduit under slab. Fire strobes 80" to bottom, 
within 15' of exits. 

56. Requests For Information (RFI’S) 
A.      All RFI’s must be numbered and made in writing to the Architect’s email 

rfi@lathanassociates.com by the General Contractor. Please include your name, 
company name, telephone number, and fax number so that we may respond appropriately. 
Verbal RFI’s will not be answered.  All RFI’s must be in writing. 

B. The Architect will not accept RFI's directly from subcontractors or vendors.  
C. The Team List provided within the Specification Manual is for informational purposes only 

and should not be used to contact Engineers and/or Consultants directly with questions 
regarding the project. 

D. All questions that need to be directed to an Engineer / Consultant must be routed through 
the Architect’s office.  If applicable, the Architect will contact the appropriate Engineer / 
Consultant for information. 

E. Bids shall be based upon the official Contract Documents consisting of Plans, 
Specifications and Addenda.  Architect assumes no responsibility for information used by 
Contractors outside the official Contract Documents. 

F. A RFI Log shall be kept by the Contractor and reviewed at each OAC Meeting. 
           It will be the contractor's responsibility to inform Architect of any outstanding RFI's in a 

timely manner. 
 
57. Liquidated Damages 
 Liquidated damages will be strictly enforced for not reaching substantial completion by the 

scheduled completion date.  Liquidated damages will be deducted from the General Contractors 
final payment. 

 
58. Miscellaneous: 

mailto:rfi@lathanassociates.com
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	01020 - Allowances
	Allowance No. 1: Include a contingency allowance of $200,000.00 for the Owner’s use throughout the project for unforeseen conditions as directed by the Architect.
	Allowance No. 2: Include a contingency allowance of $25,000.00 for the Owner’s use throughout the project to furnish and install a used oil collection tank as directed by the Architect

	01025 - Summary of Work - Master
	8. Safety for and protection for occupancy, operation of existing facilities and construction to remain.
	D. Special Inspections:


	01030 - Special Requirements - Updated Codes
	2. The requirements of the 2010 ADA Standards for Accessible Design supersede the accessibility requirements contained in the International Building Code and ANSI A117.1.
	1. State of Alabama Department of Finance - Division of Construction Management (DCM)
	2. Local Municipalities
	3. Secure and pay for permits, impact fees, government fees and licenses. This will include, but not be limited to, all permits and/or fees required by ADEM, State of Alabama and the U.S. Army Corp of Engineers.


	01035 - Special Project Procedures
	01040 - Project Coordinator
	01045 - Cutting and Patching
	01200 - Temporary Facilties (2)
	01220 - Unit Prices (2)
	1.0 GENERAL
	1.1 Related Documents
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.
	B. Proposal Form

	1.2 Summary
	A. This Section includes administrative and procedural requirements for unit prices.
	B. See Division 01 Section "Allowances" for procedures for using unit prices to adjust quantity allowances subject to Architect's approval.

	1.3 Definitions
	A. Unit price is an amount proposed by bidders, stated on the Bid Form, as a price per unit of measurement for materials or services added to or deducted from the Contract Sum by appropriate modification, if estimated quantities of Work required by th...
	B. Unit Prices are for the Owner's use in negotiating the addition or reduction of such materials should actual site conditions warrant a change.
	C. All work and materials indicated shall be provided by the contractor within the bid amount accordingly. Unit prices shall not be a consideration for providing work or materials indicated in the scope of work by the contract documents.

	1.4 Procedures
	A. Unit prices include all necessary material, plus cost for delivery, installation, insurance, applicable taxes, overhead, and profit.
	B. Measurement:  Refer to individual Specification Sections for work that requires establishment of unit prices.  Methods of measurement and payment for unit prices are as specified.
	C. Owner reserves the right to reject Contractor's measurement of work-in-place that involves use of established unit prices and to have this work measured, at Owner's expense, by an independent surveyor acceptable to Contractor.
	D. List of Unit Prices:  A list of unit prices is included below.  Specification Sections referenced in the schedule contain requirements for materials described under each unit price.


	2.0 PRODUCTS (Not Used)
	3.0 EXECUTION
	3.1 Unit Price Schedule, (to be quoted on the Proposal Form Attachment)
	A. Unit Price No. 1 – Earth Excavation – General Site Conditions
	1. Description: Removal, including all materials and labor, of in-place below grade materials, in accordance with the Contract Documents.
	2. Unit of Measurement: Cubic Yard (CY).
	B. Unit Price No. 2 – Earth Excavation – Trench Materials
	1. Description: Removal, including all materials and labor, of in-place trench materials, in accordance with the Contract Documents.
	2. Unit of Measurement: Cubic Yard (CY).
	C. Unit Price No. 3 – Earth Fill
	1. Description: Placement of Earth Fill Materials, including all materials and labor, of in-place materials, in accordance with the Contract Documents.
	2. Unit of Measurement: Cubic Yard (CY).
	D. Unit Price No. 4 – Unsuitable Soils – Remove/Replace
	1. Description: Undercutting and replacement of unsuitable soils, including all materials and labor, quantified/verified in the field, and in accordance with the Contract Documents.
	2. Refer to Section 02300 for additional information.
	3. Unit of Measurement: Cubic Yard (CY).



	01300 - Quality Control - testing
	01310 - Project Management & Coordination
	1.0 GENERAL
	1.1 Related Documents
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 Summary
	A. Section includes administrative provisions for coordinating construction operations on Project including, but not limited to, the following:
	1. Coordination Drawings.
	2. Project meetings.
	3. Requests for Interpretation (RFI’s).

	B. Related Sections include the following:
	1. Division 01 Section "Closeout Procedures" for coordinating closeout of the Contract.


	1.3 Definitions
	A. RFI:  Request from Contractor seeking interpretation or clarification of the Contract Documents.

	1.4 Coordination
	A. Coordination: Coordinate construction operations included in different Sections of the Specifications to ensure efficient and orderly installation of each part of the Work.
	1. Schedule construction operations in sequence required to obtain the best results where installation of one part of the Work depends on installation of other components.

	B. Administrative Procedures: Coordinate scheduling and timing of required administrative procedures with construction activities to avoid conflicts and to ensure orderly progress of the Work.  Such administrative activities include, but are not limit...
	1. Preparation of Contractor's Construction Schedule.
	2. Preparation of the Schedule of Values.
	3. Installation and Removal of Temporary Facilities and Controls.
	4. Delivery and Processing of Submittals.
	5. Progress Meetings.
	6. Pre-installation Conferences.
	7. Startup and Adjustment of Systems.
	8. Project Closeout Activities.


	1.5 Project Meetings
	A. General:  Schedule and conduct meetings and conferences at Project site, unless otherwise indicated.
	1. Attendees:  Inform participants and others involved, and individuals whose presence is required, of date and time of each meeting.

	B. Pre-Roofing Conference:  Prior to scheduled commencement of roof installation and associated work a Pre-Roofing Conference will be conducted. The conference will be held at Project site or another convenient location selected by Owner.
	1. Attendees:  Authorized representatives of Owner, Architect, and their consultants; DCM Inspector; Contractor and its’ superintendent; Roofing System Manufacturer; and other concerned parties shall attend the conference.  All participants at the con...
	2. Agenda:  Review progress of other construction activities and preparations for the particular activity under consideration, including requirements for the following:
	a. Contract Documents.
	b. Related RFI’s.
	c. Related Change Orders.
	d. Purchases and Delivers.
	e. Submittals.
	f. Possible conflicts.
	g. Time schedules.
	h. Weather limitations.
	i. Manufacturer's written recommendations.
	j. Warranty requirements.
	k. Compatibility of materials.
	l. Acceptability of substrates.
	m. Temporary facilities and controls.
	n. Space and access limitations.
	o. Regulations of authorities having jurisdiction.
	p. Testing and inspecting requirements.
	q. Installation procedures.
	r. Coordination with other work.
	s. Required performance results.
	t. Protection of building, students and personnel.

	3. Record significant conference discussions, agreements, and disagreements, including required corrective measures and actions.
	4. Do not proceed with installation if the conference cannot be successfully concluded.  Initiate whatever actions are necessary to resolve impediments to performance of the Work and reconvene the conference at earliest feasible date.
	5. The Representative for the Roofing Materials Manufacturer shall bring a copy of the warranty(ies) for the roofing material(s) for comparison to the warranty(ies) specified. This sample warranty is required to be job specific, covering all requireme...


	1.6 Requests For Interpretation (RFI’s)
	A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents, and if not possible to request interpretation at Project meeting, prepare and submit an RFI in the form specified.
	1. RFI’s shall originate with Contractor.  RFI’s submitted by entities other than Contractor will be returned with no response.
	2. Coordinate and submit RFI's in a prompt manner so as to avoid delays in Contractor's work or work of subcontractors.

	B. Content of the RFI:  Include a detailed, legible description of item needing interpretation and the following:
	1. Project name.
	2. Date.
	3. Name of Contractor.
	4. Architect Job No.
	5. RFI number, numbered sequentially.
	6. Specification Section number and title and related paragraphs, as appropriate.
	7. Drawing number and detail references, as appropriate.
	8. Field dimensions and conditions, as appropriate.
	9. Contractor's suggested solution(s).  If Contractor's solution(s) impact the Contract Time or the Contract Sum, Contractor shall state impact in the RFI.
	10. Attachments:  Include drawings, descriptions, measurements, photos, Product Data, Shop Drawings and other information necessary to fully describe items needing interpretation.

	Note: ALL RFI'S SHALL BE IN WRITING AND SENT TO THE RFI EMAIL. NO    RFI WILL BE ANSWERED VIA TELEPHONE.
	C. Architect's Action:  Architect will review each RFI, determine action required and return it.
	1. Architect's action on RFI’s that may result in a change to the Contract Time or the Contract Sum may be eligible for Contractor to submit Change Order Request COR Proposal according to Division 01:
	Section 01800- Change Order Procedures.
	a. If Contractor believes the RFI response warrants change in the Contract Time or the Contract Sum, notify Architect in writing within ten (10) days of receipt of the RFI response.


	D. On receipt of Architect's action, update the RFI log and immediately distribute the RFI response to affected parties.
	E. RFI Log:  Prepare, maintain, and submit a tabular log of RFI’s organized by the RFI number.
	1. RFI description.
	2. Date the RFI was submitted.
	3. Date Architect's response was received.
	4. Identification of related Minor Change in the Work as appropriate.



	2.0 PRODUCTS (Not Used)
	3.0 EXECUTION (Not Used)

	01350 - Roofing Submittals
	2. Coordinate with a list of Subcontracts, Schedule of Values, List of Products and the   Contractor’s Construction Schedule. Coordinate each submittal with fabrication,    purchasing, testing, delivery, other submittals and related activities that r...
	3. Processing Time:  Allow enough time for submittal review, including time for    resubmittals, as follows.  Time for review shall commence on Architect's receipt of   submittal.  No extension of the Contract Time will be authorized because of failu...
	4. All submittals shall be submitted to Architect and approved prior to the     Preconstruction//Pre-Roofing Conference.
	6. Highlight or otherwise specifically identify deviations from the Contract Documents    on submittals.
	2. Include the following information:
	a. Manufacturer’s printed recommendations.
	b. Compliance with trade association standards.
	c. Compliance with recognized testing agency standards.
	d. Application of testing agency labels and seals.
	e. Notation of dimensions verified by field measurement.
	f. Notation of coordination requirements.
	F. Samples
	1. Submit samples as required/requested and for color/texture finish selections.
	2. Include the following:
	a. Generic description of the Sample.
	b. Sample source.
	c. Product name or name of the Manufacturer.
	d. Compliance with recognized standards.
	3. Samples erected at site and not incorporated into the Work, or designated as the Owner’s property, are the Contractor’s property and shall be removed from the site.

	G. Informational Submittals
	General:  Prepare and submit Informational Submittals as required.
	1. Qualification Data:  Prepare written information that demonstrates capabilities and  experience of firm or person.  Include lists of completed projects with project  names and addresses, names and addresses of Architects and owners, and other  info...
	2. Installer Certificates:  Prepare written statements on manufacturer's letterhead   certifying that Installer complies with requirements in the Contract Documents and,  where required, is authorized by manufacturer for this specific Project.
	3. Manufacturer's Field Reports:  Prepare written information documenting factory- authorized technical representative's inspections. ( At least 3 site visits)
	4. Material Safety Data Sheets (MSDSs):  If requested, submit information directly to  Owner; do not submit to Architect.
	Architect will not review submittals that include MSDSs and will return the entire submittal for resubmittal.
	5. Contractor to register roofing project with the manufacturer prior to the pre-roofing conference and prior to submitting shop drawings. As part of the submittals package, copy of the acknowledgement of the manufacturer is required.



	Note:   Copy of Acknowledgement Letter from manufacturer that project has been registered shall be included with submittals and prior to pre-roofing conference.
	H. Architect’s Action:

	Except for submittals for the record or information, where action and return are     required, the Architect will review each submittal, mark to indicate action taken, and    return.  Compliance with contract documents and specified characteristics ...
	1.  Action Submittals: Architect will review each submittal, make marks to indicate corrections or modifications required and return it.  Architect will stamp each submittal with an action stamp and will mark stamp appropriately to indicate action taken.
	2.  Informational Submittals:  Architect will review each submittal and will not return it, or will return it if it does not comply with requirements.  Architect will forward each submittal to appropriate party.
	3.  Partial submittals are not acceptable, will be considered non-responsive and will be returned without review.
	4.  Submittals not required by the Contract Documents may not be reviewed and may be discarded.
	I. Action Stamp


	01350 -ELECTRONIC SUBMITTAL REQUIREMENTS
	01360 - Product Substitution Procedures
	a. Reason for the proposed substitution;
	b. Change in Contract Sum and Contract Time, if any;
	c. Effect on work progress schedule and completion date;
	d. Changes in details and construction of related work required due  to substitution
	e. Drawings and samples
	f. Product identification and description
	g. Performance and test data
	h. Itemized comparison of the qualities of the proposed substitution to the product specified including durability, serviceability, design, appearance, function, finish, performance, size and space limitations, vibration, noise, and weight
	i. Availability of maintenance service, source and interchangeability of parts or components
	j. Additional information as requested.

	01360 - Substitution Form
	01400 - Materials and Equipment
	B. All products and materials used for this project shall be asbestos free.
	In the event that the Owner does not wish to keep the salvaged material, it shall be the responsibility of the Contractor to remove same promptly from the site.
	Salvageable material shall include those items indicated on the drawings as items to be reused or relocated. Remove all finish hardware from doors noted to be removed under demolition. Tag and label finish hardware as to door function (and label), an...
	Coordinate with Architect on questionable salvage items.

	01410-Special Inspections
	01410S-Schedule-of-Special-Inspections
	01500 - Selective Demolition
	01700 - Project Cleanup
	01800 - Change Order Procedures
	B. Should changes in the work constitute an increase or decrease in the Contract amount, the General Contractor shall submit a Change Order Request (COR) which shall include a number for identification, description and cost break down.
	C. Contractor shall attach all supporting documentation, including, but not limited to the following:
	E. All change(s) in the work shall require approval by the Owner, through the Architect, in advance of the commencement of any work associated with the change(s).
	F. Charges against Allowances shall not include General Contractor’s mark-up.


	01900 - Warranties and Forms
	A. Standard product warranties are preprinted written warranties published by individual manufacturers for particular products and are specifically endorsed by the manufacturer to the Owner.
	B. Special warranties are written warranties required by or incorporated in the Contract Documents, either to extend time limits provided by standard warranties or to provide greater rights for the Owner.
	1. Refer to the General Conditions for terms of the Contractor’s period for correction of the Work.
	2. Where the Contract Documents require a special warranty, or similar commitment, the Owner reserves the right to refuse to accept the Work, until the Contractor presents evidence that entities required to countersign such commitments are willing to ...
	1. When a designated portion of the Work is completed and occupied or used by the Owner, by separate agreement with the Contractor during the construction period, submit properly executed warranties to the Architect within 15 days of completion of tha...
	1. Refer to Divisions 2 through 16 Sections for specific content requirements and particular requirements for submitting special warranties.
	1. Provide heavy paper dividers with celluloid covered tabs for each separate warranty. Mark the tab to identify the product or installation. Provide a typed description of the product or installation, including the name of the product, and the name, ...
	2. Identify each binder on the front and spine with the typed or printed title “WARRANTIES,” Project title or name, and name of the Contractor.
	3. When warranted construction requires operation and maintenance manuals, provide additional copies of each required warranty, as necessary, for inclusion in each required manual.


	01910 - Contract Closeout
	1. Deliver tools, spare parts, extra stock, and similar items.
	2. Changeover locks and transmit keys to the Owner.
	3. Complete startup testing of systems and instruction of operation and maintenance personnel. Obtain signature(s) of all Owner’s personnel participating in operation and maintenance instructions.
	4. Remove temporary facilities, mockups, construction tools, and similar elements.
	5. Complete final cleanup requirements, including touchup painting.
	6. Touch up and repair and restore marred, exposed finishes.
	C. After Substantial Completion has been achieved, the General Contractor shall:
	1. Submit final payment request with releases and supporting documentation. Include insurance certificates where required.

	a. In the Application for Payment that coincides with, or first follows, the date Substantial Completion is claimed, show 100 percent completion for the Work claimed as substantially complete. Include supporting documentation for completion and an acc...
	b. Advise the Owner of pending insurance changeover requirements.
	c. Submit specific warranties, workmanship bonds, maintenance agreements, final certifications, and similar documents.
	d. Submit record drawings, maintenance manuals, final project photographs, damage or settlement surveys, property surveys, and similar final record information.
	e. Deliver tools, spare parts, extra stock, and similar items.
	f. Changeover locks and transmit keys to the Owner.
	g. Complete startup testing of systems and instruction of operation and maintenance personnel. Obtain signature(s) of all Owner’s personnel participating in operation and maintenance instructions.
	2. Submit a copy of the final inspection list stating that each item has been completed or otherwise resolved for acceptance.
	3. Submit final meter readings for utilities, a record of stored fuel, and similar data as of the date of Substantial Completion.
	4. Submit Consent of Surety to final payment.
	5. Submit Release of Liens.
	6. Submit a final settlement statement.
	7. Submit evidence of continuing insurance coverage complying with insurance requirements.

	D. Record Drawings: Maintain a set of prints of Contract Drawings. Mark the set to show the actual installation where the installation varies substantially from the Work as originally shown. Mark the drawing most capable of showing conditions fully an...
	1. Mark sets with red pencil.
	2. Mark completed record drawings: “As-Built” Set.
	3. Upon completion of the Work, submit record drawings to the Architect for the Owner’s records in the form of two (2) CD’s.

	E. Record Specifications: Maintain one copy of the Project Manual, including addenda. Mark to show variations in Work performed in comparison with the text of the Specifications and modifications. Give attention to substitutions and selection of optio...
	F. Maintenance Manuals: Organize operation and maintenance data into sets of manageable size.  Bind in individual, heavy-duty, 3-ring binders, with pocket folders for folded sheet information.  Mark identification on front and spine of each binder.  I...
	1. Emergency instructions.
	2. Spare parts list.
	3. Copies of warranties.
	4. Wiring diagrams.

	1. General Contractor’s Warranty
	2. Subcontractors’ Warranties
	3. Manufacturers’ Warranties
	4. Affidavit of Advertisement of Completion
	5. Consent of Surety to Final Payment
	6. Contractor’s Affidavit of Release of Liens
	7. Operating and Maintenance Manuals / Instructions to Owner
	8. “As-Built” Plans and Specification Manual
	9. Owner’s Set of Shop Drawing Submittals
	1. Maintenance manuals.
	2. Spare parts, tools, and materials.
	3. Lubricants and fuels.
	4. Identification systems.
	5. Control sequences.
	6. Hazards.
	7. Warranties and bonds.
	8. Maintenance agreements and similar.
	1. Startup and shutdown.
	2. Emergency operations and safety procedures.
	3. Noise and vibration adjustments.
	2. Clean transparent materials, including mirrors and glass. Remove glazing compounds. Replace chipped or broken glass.
	3. Clean exposed finishes to a dust-free condition, free of stains, films, and foreign substances. Leave concrete floors broom clean. Vacuum carpeted surfaces.
	4. Wipe surfaces of mechanical and electrical equipment. Remove excess lubrication.  Clean plumbing fixtures. Clean light fixtures and lamps.
	5. Clean the site of rubbish, litter, and foreign deposits. Rake grounds to a smooth, even textured surface.



	02125 site protection-
	02230 clearing-
	02280 - Soil Poisoning
	02510 water-
	02530 sanitary-
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
	B. All sanitary sewerage shall be in strict accordance with the local sewer authority’s standards and specifications.

	1.2 SUMMARY
	A. This Section includes sanitary sewerage outside the building.
	B. Related Sections include the following”

	1.3 PERFORMANCE REQUIREMENTS
	A. Gravity-Flow, Nonpressure-Piping Pressure Ratings:  At least equal to system test pressure.

	1.4 SUBMITTALS
	A. Shop Drawings:  Include plans, elevations, details, and attachments for the following:
	1. Precast concrete manholes, including frames and covers.

	B. Field Test Reports:  Indicate and interpret results for compliance with performance requirements.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Protect pipe, pipe fittings, and seals from dirt and damage.
	B. Handle precast concrete manholes and other structures according to manufacturer's written rigging instructions.

	1.6 PROJECT CONDITIONS
	A. Site Information:  Perform site survey, research public utility records, and verify existing utility locations.
	B. Locate existing structures and piping to be closed and abandoned.
	C. Existing Utilities:  Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary service according to requirements indicated:
	1. Notify Architect no fewer than two days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without Architect's written permission.



	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Refer to Part 3 "Piping Applications" Article for applications of pipe and fitting, materials.

	2.2 PIPES AND FITTINGS
	A. Ductile-Iron Sewer Pipe:  ASTM A 746, for push-on joints
	B. PVC Pressure Pipe:  AWWA C900, Class 150 for gasketed joints.

	2.3 MANHOLES
	A. Normal-Traffic Precast Concrete Manholes:  ASTM C 478, precast, reinforced concrete, of depth indicated, with provision for rubber gasketed joints.
	1. Diameter:  48 inches minimum, unless otherwise indicated.
	2. Ballast:  Increase thickness of precast concrete sections or add concrete to base section, as required to prevent flotation.
	3. Base Section:  6-inch minimum thickness for floor slab and 4-inch minimum thickness for walls and base riser section, and having separate base slab or base section with integral floor.
	4. Riser Sections:  4-inch minimum thickness, and lengths to provide depth indicated.
	5. Top Section:  Concentric-cone type, unless eccentric-cone or flat-slab-top type is indicated.  Top of cone of size that matches grade rings.
	6. Gaskets:  ASTM C 443, rubber.
	7. Grade Rings:  Include two or three reinforced-concrete rings, 6- to 9-inch total thickness, that match 24-inch diameter frame and cover.
	8. Steps:  ASTM C 478, individual steps or ladder.  Omit steps for manholes less than 60 inches deep.
	9. Pipe Connectors:  ASTM C 923, resilient, of size required, for each pipe connecting to base section.

	B. Heavy-Traffic Precast Concrete Manholes:  ASTM C 913; designed according to ASTM C 890 for A-16, heavy-traffic, structural loading; of depth, shape, and dimensions indicated, with provision for rubber gasketed joints.
	1. Ballast:  Increase thickness of one or more precast concrete sections or add concrete to structure, as required to prevent flotation.
	2. Gaskets:  Rubber.
	3. Grade Rings:  Include two or three reinforced-concrete rings, 6- to 9-inch total thickness, to match 24-inch diameter frame and cover.
	4. Steps:  Manufactured from deformed, 1/2-inch steel reinforcement rod complying with ASTM A 615 and encased in polypropylene complying with ASTM D 4101.  Include pattern designed to prevent lateral slippage off step.  Cast or anchor into sidewalls w...
	5. Pipe Connectors:  ASTM C 923, resilient, of size required, for each pipe connecting to base section.

	C. Manhole Frames and Covers:  ASTM A 536, Grade 60-40-18, ductile-iron castings for heavy-duty service.  Include 24-inch ID by 7- to 9-inch riser with 4-inch minimum width flange, and 26-inch-diameter cover.  Include indented top design with letterin...
	D. Manhole Cover Inserts:  Manufactured, plastic form, of size to fit between manhole frame and cover and designed to prevent stormwater inflow.  Include handle for removal and gasket for gastight sealing.
	1. Type:  Solid.


	2.4 CONCRETE
	A. Structure Channels and Benches:  Factory or field formed from concrete.  Portland cement design mix, 4000 psi minimum, with 0.45 maximum water/cementitious materials ratio.  Include channels and benches in manholes.
	1. Channels:  Concrete invert, formed to same width as connected piping, with height of vertical sides to three-fourths of pipe diameter.  Form curved channels with smooth, uniform radius and slope.
	a. Invert Slope:  2 percent through manhole.



	2.5 PROTECTIVE COATINGS
	A. Description:  One- or two-coat, coal-tar epoxy; 15-mil minimum thickness, unless otherwise indicated; factory or field applied to the following surfaces:
	1. Concrete Manholes:  On exterior and interior surfaces.
	2. Manhole Frames and Covers:  On entire surfaces.


	2.6 CLEANOUTS
	A. Gray-Iron Cleanouts:  ASME A112.36.2M, round, gray-iron housing with clamping device and round, secured, scoriated, gray-iron cover.  Include gray-iron ferrule with inside calk or spigot connection and countersunk, tapered-thread, brass closure plu...
	1. Light Duty:  In earth or grass foot-traffic areas.
	2. Medium Duty:  In paved foot-traffic areas.
	3. Heavy Duty:  In vehicle-traffic areas.
	4. Extra-Heavy Duty:  In roads.
	5. Sewer Pipe Fitting and Riser to Cleanout:  ASTM A 74, Service class, cast-iron soil pipe and fittings.

	B. PVC Cleanouts:  PVC body with PVC threaded plug.  Include PVC sewer pipe fitting and riser to cleanout of same material as sewer piping.


	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Excavating, trenching, and backfilling are specified in Division 2 Section "Earthwork."

	3.2 IDENTIFICATION
	A. Materials and their installation are specified in Division 2 Section “Earthwork.”  Arrange for installing green warning tapes directly over piping and at outside edges of underground structures.

	3.3 PIPING APPLICATIONS
	A. General:  Include watertight joints.
	B. Refer to Part 2 of this Section for detailed specification for pope and fitting products listed below.  Use pipe, fittings, and joining methods according to applications indicated.
	C. Gravity-Flow Piping:  Use the following:
	1. Ductile-iron sewer pipe; standard- or compact-pattern, ductile-iron fittings; gaskets; and gasketed joints.


	3.4 SPECIAL PIPE COUPLING AND FITTING APPLICATIONS
	A. Special Pipe Couplings:  Use where required to join piping and no other appropriate method is specified.  Do not use instead of specified joining methods.
	1. Use the following pipe couplings for non-pressure applications:


	3.5 INSTALLATION, GENERAL
	A. General Locations and Arrangements:  Drawing plans and details indicate general location and arrangement of underground sanitary sewerage piping.  Location and arrangement of piping layout take design considerations into account.  Install piping as...
	B. Install piping beginning at low point, true to grades and alignment indicated with unbroken continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, and couplings according to manufacturer's written instru...
	C. Use manholes for changes in direction, unless fittings are indicated.  Use fittings for branch connections, unless direct tap into existing sewer is indicated.
	D. Use proper size increasers, reducers, and couplings where different sizes or materials of pipes and fittings are connected.  Reducing size of piping in direction of flow is prohibited.
	E. Install gravity-flow piping and connect to building’s sanitary drains, of sizes and in locations indicated.  Terminate piping as indicated.
	F. Extend sanitary sewerage piping and connect to building’s sanitary drains, of sizes and in locations indicated.  Terminate piping as indicated.
	G. Install ductile-iron, force-main piping according to AWWA C600.
	H. Tunneling:  Install pipe under streets or other obstructions that cannot be disturbed by tunneling, jacking, or combination of both.

	3.6 PIPE JOINT CONSTRUCTION AND INSTALLATION
	A. General:  Join and install pipe and fittings according to installations indicated
	B. Refer to Division 2 Section “Utility Materials” for basic piping joint construction and installation.
	C. Ductile-Iron Sewer Pipe with Ductile-Iron Fittings:  According to AWWA C600.

	3.7 MANHOLE INSTALLATION
	A. General:  Install manholes complete with appurtenances and accessories indicated.
	B. Form continuous concrete channels and benches between inlets and outlet.
	C. Set tops of frames and covers flush with finished surface of manholes that occur in pavements.  Set tops 3 inches above finished surface elsewhere, unless otherwise indicated.
	D. Install precast concrete manhole sections with gaskets according to ASTM C 891.
	E. Construct cast-in-place manholes as indicated.

	3.8 CLEANOUT INSTALLATION
	A. Install cleanouts and riser extension from sewer pipe to cleanout at grade.  Use cast-iron soil pipe fittings in sewer pipes at branches for cleanouts and cast-iron soil pipe for riser extensions to cleanouts.  Install piping so cleanouts open in d...
	B. Set cleanout frames and covers in earth in cast-in-place-concrete block, 18 by 18 by 12 inches deep.  Set with tops 1 inch Insert other above surrounding grade.
	C. Set cleanout frames and covers in concrete pavement with tops flush with pavement surface.

	3.9 TAP CONNECTIONS
	A. Make connections to existing piping and underground structures so finished Work strictly complies with local requirements.
	B. Protect existing piping and structures to prevent concrete or debris from entering while making tap connections.  Remove debris or other extraneous material that may accumulate.

	3.10 CLOSING ABANDONED SANITARY SEWERAGE SYSTEMS
	A. Abandoned Piping:  Close open ends of abandoned underground piping indicated to remain in place.  Include closures strong enough to withstand hydrostatic and earth pressures that may result after ends of abandoned piping have been closed.  Use eith...
	1. Close open ends of piping with at least 8-inch- Insert other thick, brick masonry bulkheads.
	2. Close open ends of piping with threaded metal caps, plastic plugs, or other acceptable methods suitable for size and type of material being closed.  Do not use wood plugs.

	B. Abandoned Manholes:  Excavate around manhole as required and use either procedure below:
	1. Remove manhole and close open ends of remaining piping.
	2. Remove top of manhole down to at least 36 inches below final grade.  Fill to within 12 inches of top with stone, rubble, gravel, or compacted dirt.  Fill to top with concrete.
	3. Backfill to grade according to Division 2 Section "Earthwork."


	3.11 FIELD QUALITY CONTROL
	A. Clear interior of piping and structures of dirt and superfluous material as work progresses.  Maintain swab or drag in piping and pull past each joint as it is completed.
	1. Place plug in end of incomplete piping at end of day and when work stops.
	2. Flush piping between manholes and other structures to remove collected debris, if required by authorities having jurisdiction.

	B. Inspect interior of piping to determine whether line displacement or other damage has occurred.  Inspect after approximately 24 inches of backfills is in place, and again at completion of project.
	a. Alignment:  Less than full diameter of inside of pipe is visible between structures.
	b. Deflection:  Flexible piping with deflection that prevents passage of ball of cylinder of size not less than 92.5 percent of piping diameter.
	c. Crushed, broken, cracked, or otherwise damaged piping.
	d. Infiltration:  Water leakage into piping.
	e. Exfiltration:  Water leakage from or around piping.
	3. Replace defective piping using new materials, and repeat inspections until defects are within allowances specified.
	4. Reinspect and repeat procedure until results are satisfactory.

	C. Test new piping systems, and parts of existing systems that have been altered, extended, or repaired, for leaks and defects.
	1. Do not enclose, cover, or put into service before inspection and approval.
	2. Test completed piping systems according to authorities having jurisdiction.
	3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' advance notice.
	4. Submit separate report for each test.
	5. If authorities having jurisdiction do not have published procedures, perform tests as follows:
	a. Sanitary Sewerage:  Perform hydrostatic test.
	1) Allowable leakage is maximum of 50 gal. per inch of nominal pipe size per mile of pipe, during 24-hour period.
	2) Close openings in system and fill with water.
	3) Purge air and refill with water.
	4) Disconnect water supply.
	1) Ductile-Iron Piping:  Test according to AWWA C600, Section “Hydraulic Testing.”


	6. Manholes:  Perform hydraulic test according to ASTM C 969.
	7. Leaks and loss in test pressure constitute defects that must be repaired.
	8. Replace leaking piping using new materials, and repeat testing until leakage is within allowances specified.




	02630 storm-
	02751 concrete-
	03300-Cast-In-Place Concrete
	04200 - Interior CMU only
	1.1 Related Documents

	05120-Structural Steel
	05220-Steel Joists
	05310-Steel Floor Deck
	05400-Cold Formed Metal Framing
	05500 - Miscellaneous Metals
	06100 - Rough Carpentry (no milwork)
	D. Wood Studs shall not exceed 16" o.c. Provide stud framing for walls to receive ceramic tile at 12" o.c.
	E. Plywood Roof Decking shall be installed with a 1/8" expansion gap between abutting sheets, all sides.
	F. All Roof Deck fasteners shall be 100% within roof framing. Nails missing or by-passing structural rafter members shall be subject to correction.

	06210 - Finish Carpentry  - milwork - 5-knuckle concealed  (10.2020)
	E. All open -to- view shelves are to receive heavy duty, double cleated adjustable standard hardware.

	07110 - Membrane Waterproofing 7.27.20
	07180 - Dampproofing
	07210 - Building Insulation
	F. Mesh, shall be provided for supporting overhead horizontal  insulation and attached to applicable framing members as required, not to exceed 16" o.c. Mesh material shall be provided to maximize width as project conditions permit.  Mesh fabric shall...
	G. Air/Vapor Barrier - Shall be allowed as a substitution and similar to FSK facing material. As such this material would be used in conjunction with unfaced insulation and shall be provided continuous and attached to applicable framing members. All s...
	END OF SECTION

	07214 - Masonry Foam Insulation
	07410 - Metal Wall Panels
	METAL WALL PANELS - SECTION 07410
	1.0 - GENERAL
	3.0 -  EXECUTION


	07410 - Preformed Metal Soffit Panels
	07610-Standing Seam - 2021 120mph
	1. Submit evidence of meeting performance requirements.
	2. Submit signed approval of project drawings and specifications meeting manufacturer’s requirements for specified manufacturer’s warranties.
	3. Submit evidence of Installer/contractor meeting requirements for specified warranties.
	A. Self-Adhering, Elastomeric Sheet:  30 to 40 mils thick minimum,  asphalt adhesive, with release-paper backing; cold applied.  Provide primer when recommended by underlayment manufacturer according to application. After installation of underlayment ...
	A. Gutters:  Fabricate from pre-finished 24 gauge metallic-coated steel to profile  indicated, complete with sealed / profiled end pieces, sealed outlet tubes, and other  accessories as required.  Fabricate in minimum 120-inch- long sections.
	1. Gutter Straps: fabricated from 16-gauge galvanized steel, 1 ¼” width,  spaced at 30” centers.
	2. Gutter Accessories: Fabricate expansion-joint covers, outlet tubes, ends  and other gutter accessories from same metal as gutters.
	3. Gutter Style:  As Indicated on Drawings
	4. Expansion Joints: 50 feet o.c. maximum

	B. Downspouts: Provide sealed outlet tube at connection to gutter. Fabricate  rectangular downspouts from pre-finished 24 gauge metallic-coated steel complete  with mitered elbows.  Furnish with anchored metal hangers, formed from  same  material as...
	1. Hangers: Hemmed edges 1 ¼ inch width.
	2. Provide one precast concrete splash block or downspout boot as indicated   with each downspout.
	2.5 Soffit System:

	A. General:  Provide materials and types of fasteners, solder, welding rods, protective  coatings, separators, sealants, and other miscellaneous items as required for  complete sheet metal flashing and trim installation.
	2. Miscellaneous fasteners: Wood screws, annular threaded nails, self- tapping screws, self-locking rivets and bolts, and other suitable fasteners  designed to withstand design loads.
	a. Exposed Fasteners:  Heads matching color of sheet metal by  means factory-applied coating.
	b. Fasteners for Flashing and Trim: Blind fasteners or self-drilling  screws with hex head washer gasket.
	c. Blind Fasteners:  Exposed rivets shall be self-plugging type  minimum 3/16” diameter 300 series alloy high-strength stainless- steel with stainless-steel stems.

	3. Sealing Tape:  Pressure-sensitive, 100 percent solids, polyisobutylene  compound sealing tape with release-paper backing.  Provide permanently  elastic, nonsag, nontoxic, nonstaining tape.
	4. Elastomeric Sealant:  ASTM C 920, elastomeric polyurethane polymer  sealant; of type, grade, class, and use classifications required to seal joints  in sheet metal flashing and trim and remain watertight.
	5. Butyl Sealant:  ASTM C 1311, single-component, solvent-release butyl  rubber sealant, polyisobutylene plasticized, heavy bodied for hooked-type  expansion joints with limited movement.
	7. Fabricate sheet metal flashing and trim in thickness or weight needed to  comply with performance requirements, but not less than that indicated for  each application.
	8. Fabricate sheet metal flashing and trim without excessive oil canning,  buckling, and tool marks with exposed edges folded back to form hems.
	9. Sheet Metal Accessory Seams:  Fabricate nonmoving seams for  accessories with soldered flat-lock seams.

	10. Sealed Joints: Form non-expansion but movable joints in metal to accommodate elastomeric sealant to comply with SMACNA recommendations.
	11. Expansion Provisions:  Where lapped or bayonet-type expansion  provisions in the Work cannot be used, form expansion joints of  intermeshing hooked flanges, not less than 1 inch deep, filled with  elastomeric sealant concealed within ...
	12. Conceal fasteners and expansion provisions where possible on exposed  sheet metal flashing and trim,
	13. Concealed cleats:  galvanized 20-gauge
	14. Equipment support flashing, expansion joint covers, counterflashing,  flashing receivers, eave and rake flashing:  pre-finished 24-gauge
	6.  Torch cutting or cutting with abrasive tools of sheet metal including roofing, flashing and trim is not permitted.
	7.  Bed flanges in coating of elastomeric sealant where required for waterproof performance.
	8.  Install exposed sheet metal flashing and trim without excessive oil canning, buckling, and tool marks to fit substrates and to result in watertight performance.  Verify shapes and dimensions of surfaces to be covered before fabricating sheet metal..
	9.  Install sheet metal flashing and trim in strait line and level indicated.  Provide uniform, neat seams with minimum exposure of solder, welds, and elastomeric sealant.
	10.  Use fasteners of sizes that will penetrate substrate not less than 1-1/4 inches for nails and not less than 3/4 inch for wood screws.
	11.  Underlayment:  Where installing metal flashing directly on substrates, install a slip sheet of elastomeric underlayment. After installation, underlayment shall not be exposed in excess of 60 days.

	6.  Reglet Flashing: Saw-cut reglets a minimum of one (1”) inch deep by one  quarter (¼”) inch wide into masonry substrate/wall and Insert metal  flashings into reglets, anchor with fasteners and wedges and seal joints  thoroughly.
	7.  Equipment Support Flashing:  Coordinate installation of equipment support  flashing with installation of roofing and equipment.  Weld or seal flashing  with elastomeric sealant to equipment support member.
	8.  Pipe or Post Counterflashing:  Install counterflashing umbrella with close- fitting collar with top edge flared for elastomeric sealant, extending a  minimum of 4 inches over base flashing.  Install stainless-steel draw band  and tighten
	9.  Provide breakaway type expansion joint system as indicated above 4 hour  walls of same material and finish as roof panels.
	1. General:  Provide gutters, down pipes and scuppers to shapes indicated  and/or required.  Systems shall include all items sized as necessary to  carry off water to splash blocks or into boots. Install sheet metal roof  drainage items to produce c...
	2. Gutters:  Join sections with riveted and soldered joints or with lapped joints  sealed with elastomeric sealant.  Provide for thermal expansion.  Attach  gutters at eave or fascia to firmly anchored straps maximum 30 inches on  center.  Provide e...
	a. Front top elevation of gutter shall be installed minimum 1” below    front top elevation of low point roof edge attached with loosely lock   straps to front gutter bend and anchor to roof edge.
	b. Install gutter with joints not exceeding 50 feet on center to allow for  linear expansion with expansion joint caps.

	3. Downspouts: Join sections with 1-1/2-inch (38-mm) telescoping joints.   Provide fastener straps designed to hold downspouts securely 1 inch away  from walls; locate fastener straps at top and bottom and between  approximately 48”  inches o.c..
	a. Provide elbows at base of downspout to direct water away from    building.
	b. Connect downspouts to underground drainage system where    indicated with transition fittings.

	4. Expansion-Joint Covers:  Install expansion-joint covers where indicated or  required to adhere with profiles indicated.  Lap joints a minimum of 4  inches (100 mm) in direction of water flow.
	C. Damaged or deteriorated sheet metal material beyond minor repair, shall  be subject to rejection and replacement as determined by the Architect.
	B. Clean exposed surfaces immediately upon installation, clean finished surfaces,  including removing unused fasteners, metal filings, pop rivet stems, pieces of  flashing and temporary protective film materials.  Maintain in a clean condition  duri...
	C.  To prevent rust staining and scratches on finished surfaces, immediately remove  fillings produced by drilling or cutting.
	D.  Promptly remove all scrap and construction debris from the site.

	07621 - Sheet Metal Work Flashing and Trim 1 in. insulated sandwich panels
	07910 - Caulking and Sealants
	08110 - Hollow Metal Doors and Frames 7.17.23-Lathan Master
	A. Doors shall be stored in a dry, secure location to prevent exposure to weather and/or moisture.
	B. Frames shall be stored off the ground and protected from weather until in place.

	08330 - Rolling Steel Doors (Full Line)
	08710 - Finish Hardware R1.01 09 26
	08810 - Glass and Glazing 8.22
	09056- Vapor Emission Control - Flooring - Versashield
	MOISTURE VAPOR EMISSION CONTROL - SECTION 09056

	09260 - Gypsum Drywall -Metal Studs 5.2.18
	09300  - Master Tile
	09510 - Acoustical Ceilings Armstrong Newest
	09651 - Resilient Tile Flooring - Tarkett
	Reslient Tile Flooring – Section 09651
	1.0 – GENERAL
	1.1 Related Documents
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 Summary
	A. Section Includes:
	1. Resilient Luxury Vinyl Tile Flooring


	1.3 Submittals
	A. Product Data:  For each type of product indicated.
	B. Samples for Initial Selection:  For each type of product indicated.
	C. Samples for Verification:  For each type of product indicated, in manufacturer's standard-size samples of each resilient product color, texture, and pattern required.
	D. Product Schedule:  For resilient products. Use same designations indicated on Drawings.

	1.4 Quality Assurance
	A. Installation Qualification: Contractors for floor covering installation should be experienced in managing commercial flooring projects and provide professional installers, qualified to install the various flooring materials specified. An installer ...
	B. Mockups:  Provide resilient products with mockups as required by Architect.

	1.5 Delivery, Storage, And Handling
	A. Store resilient products and installation materials in dry spaces protected from the weather, with ambient temperatures maintained within range recommended by Tarkett, but not less than 55 deg F (13 deg C) or more than 85 deg F (29 deg C).

	1.6 PROJECT CONDITIONS
	A. Install resilient products after other finishing operations, including painting, have been completed.
	B. Maintain ambient temperatures within range recommended by Tarkett, but not less than 65 deg F (18 deg C) or more than 85 deg F (29 deg C) in spaces to receive resilient products during the following time periods:
	1. 48 hours before installation.
	2. During installation.
	3. 48 hours after installation.

	C. Maintain the ambient relative humidity between 40% and 60% during installation.
	D. Until Substantial Completion, maintain ambient temperatures within range recommended by Tarkett, but not less than 55 deg F (13 deg C) or more than 85 deg F (29 deg C).


	2.0 – PRODUCTS
	1. Resilient Vinyl Floor Tile


	09653 -Resilient Rubber Base and Accessories
	09672  Resinous-Flooring-Resuflor-Deco-Flake-BC-SW
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes:
	1. High-performance resinous flooring systems.


	1.2 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Installer Certificates for Qualification: Signed by manufacturer stating that installers comply with specified requirements.
	C. Samples: Submit two 6” X 6” samples of each resinous flooring system applied to a rigid backing.  Provide sample which is a true representation of proposed field applied finish.  Provide sample color and texture for approval from Owner in writing o...
	D. Product Schedule: For resinous flooring.

	1.3 QUALITY ASSURANCE
	A. Installer Qualifications: Manufacturer's authorized representative who is trained and approved for installation of flooring systems required for this Project.
	1. Engage an installer who is approved in writing by resinous flooring manufacturer as qualified to apply resinous flooring systems indicated.
	2. Installer Letter of Qualification: Installer to provide letter stating that they have been in business for at least 5 years and listing 5 projects in the last 2 years of similar scope. For each project provide: project name, location, date of insta...

	B. Source Limitations:  Obtain primary resinous flooring materials, including primers, resins, hardening agents, grouting coats, and topcoats, from single source from single manufacturer.  Provide secondary materials, including patching and fill mater...
	C. Pre-installation Conference: Conduct conference at Project site before work and mockups begin.
	D. Mockups:  Apply mockups to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution. Do not cover up mockup area.
	1. Apply full-thickness mockups on 16 square foot floor area selected by Architect.
	2. Finish surfaces for verification of products, color, texture, and sheen.
	3. Simulate finished lighting conditions for Architect's review of mockups.
	4. Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.
	5. Mockup shall demonstrate desired slip resistance for review and approval by Owner’s representative in writing.


	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials in original packages and containers, with seals unbroken, bearing manufacturer's labels indicating brand name and directions for storage and mixing with other components.
	1. Maintain containers in clean condition, free of foreign materials and residue.
	2. Remove rags and waste from storage areas daily.


	1.5 PROJECT CONDITIONS
	A. Environmental Limitations:  Comply with resinous flooring manufacturer's written instructions for substrate temperature, ambient temperature, moisture, ventilation, and other conditions affecting resinous flooring application.
	B. Lighting:  Provide permanent lighting or, if permanent lighting is not in place, simulate permanent lighting conditions during resinous flooring application.
	C. Close spaces to traffic during resinous flooring application and for not less than 24 hours after application unless manufacturer recommends a longer period.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by:
	1. The Sherwin Williams Company, Cleveland, OH. swflooring@sherwin.com

	B. Resuflor Deco Flake BC, 20-30 mils nominal thickness.
	1. Primer: Resuprime 3579 at 200-300 sq. ft. per gallon.
	2. Body Coat: Resuflor 3746 at 200-300 sq. ft. per gallon.
	3. Broadcast: Decorative Flakes 6750 or 6755 to excess at 100-200 lbs. per 1,000 sq. ft.
	4. Grout Coat: Resuflor 3746 at 160-250 sq. ft. per gallon.
	5. Seal Coat: Resutile 4686 at 250-400 sq. ft. per gallon.

	C. Substitutions: Allowed as per Specification Section 01360 and approved by the Architect.

	2.2 MATERIALS
	A. VOC Content of Resinous Flooring:  Provide resinous flooring systems, for use inside the weatherproofing system, that comply with the following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24)].
	1. Resinous Flooring: 100 g/L.


	2.3 HIGH-PERFORMANCE RESINOUS FLOORING
	A. Resinous Flooring:  Abrasion-, impact- and chemical-resistant, high-performance, resin-based, monolithic floor surfacing designed to produce a seamless floor.
	B. System Characteristics:
	1. Color and Pattern: As indicated from manufacturers listed above.
	2. Slip Resistance:  Provide slip resistant finish.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Inspection: Prior to commencing Work, thoroughly examine all underlying and adjoining work, surfaces and conditions upon which Work is in any way dependent for perfect results. Report all conditions which affect Work. No "waiver of responsibility" ...
	B. Surface Preparation: Remove all surface contamination, loose or weakly adherent particles, laitance, grease, oil, curing compounds, paint, dust and debris by blast track method or approved mechanical means (acid etch not allowed).  If surface is qu...
	C. Verify that concrete substrates are dry and moisture-vapor emissions are within acceptable levels according to manufacturer's written instructions.
	1. Moisture Testing: Perform tests indicated below.
	a. Calcium Chloride Test: Perform anhydrous calcium chloride test per ASTM F 1869. Proceed with installation only after substrates have maximum moisture-vapor-emission rate of 3 lbs. of water/1000 sq. ft. in 24 hours. Perform tests so that each test a...
	b. In-Situ Probe Test: Perform relative-humidity test using in-situ probes per ASTM F 2170. Proceed with installation only after substrates have a maximum 75 percent relative-humidity-level measurement.



	3.2 ENVIRONMENTAL CONDITIONS
	A. All applicators and all other personnel in the area of the RF installation shall take all required and necessary safety precautions. All manufacturers’ installation instructions shall be implicitly instructions shall be implicitly followed.
	B. Repair damaged and deteriorated concrete according to resinous flooring manufacturer's written instructions.
	C. Alkalinity and Adhesion Testing:  Verify that concrete substrates have pH within acceptable range.  Perform tests recommended by manufacturer.  Proceed with application only after substrates pass testing.
	D. Resinous Materials: Mix components and prepare materials according to resinous flooring manufacturer's written instructions.
	E. Use patching and fill material to fill holes and depressions in substrates according to manufacturer's written instructions.
	F. Treat control joints and other nonmoving substrate cracks to prevent cracks from reflecting through resinous flooring according to manufacturer's written instructions.

	3.3 APPLICATIONS
	A. Install resinous floor over properly prepared concrete surface in strict accordance with the manufacturer's directions.
	1. Install the primer and/or base coats over thoroughly cleaned and prepared concrete.
	2. Install topcoat over flooring after excess aggregate has been removed.
	3. Maintain a slab temperature of 60 F to 80 F for 24 hours minimum before applying floor topping, or as instructed by manufacturer.

	B. Apply components of resinous flooring system according to manufacturer's written instructions to produce a uniform, monolithic wearing surface of thickness indicated.
	1. Coordinate application of components to provide optimum adhesion of resinous flooring system to substrate, and optimum intercoat adhesion.
	2. Cure resinous flooring components according to manufacturer's written instructions.  Prevent contamination during application and curing processes.
	3. At substrate expansion and isolation joints, comply with resinous flooring manufacturer's written instructions.

	C. Sealant: Saw cut resinous floor topping at expansion joints in concrete slab.  Fill sawcuts with sealant prior to final seal coat application. Follow manufacturer’s written recommendations.
	D. Apply primer over prepared substrate at manufacturer's recommended spreading rate.
	E. Slip Resistant Finish: Provide grit for slip resistance.
	F. Apply topcoats in number indicated for flooring system and at spreading rates recommended in writing by manufacturer.

	3.4 COMPLETED WORK
	A. Cleaning: Upon completion of the Work, clean up and remove from the premises surplus materials, tools, appliances, empty cans, cartons and rubbish resulting from the Work. Clean off all spattering and drippings, and all resulting stains.
	B. Protection: Protect Work in accordance with manufacturer's directions from damage and wear during the remainder of the construction period.  Use protective methods and materials, including temporary covering, recommended in writing by resinous floo...
	C. Contractor shall insure that coating is protected from any traffic until it is fully cured to the satisfaction of the coating manufacturer.



	09910 - Shelby - Talladega - Oil Base- Alkyd 3.7.18
	10212 - Soild Plastic Toilet Compartments - Shelby County - New 2014
	10426 - Interior Signage -Identifying Devices
	10428 - ROOF INFORMATION PLAQUE
	10505 - New Master Metal Sport Athletic and Staff Lockers - NEW MASTER - 03.2025
	SECTION 10505 - METAL SPORT, ATHLETIC LOCKERS
	AND STAFF/CORRIDOR LOCKERS
	B. Equipment:  Furnish each locker with the following items, unless otherwise     shown.


	10531 – ROD SUPPORTED EXTRUDED ALUMINUM CANOPY
	ROD SUPPORTED EXTRUDED ALUMINUM CANOPY – SECTION 10531
	PART 1 - GENERAL
	1.2 General Description of Work
	1.3 References
	1.4 Related Sections
	1.5 Submittals
	1.6 Quality Assurance
	1.7 Warranty
	PART 2 - PRODUCT
	2.2 Materials
	2.3 Components
	2.4 Fabrication
	PART 3 - EXECUTION
	3.2 Installation
	3.3 Cleaning
	3.4 Protection

	10800 - Toilet Accessories
	12100 - Fire Ext Only-Misc. Furni & Fixtures
	12300 - Master General Casework - Concealed and 5 knuckle (updated 10.2020)
	13100- 2 Pre-Engineered Building NUCOR revised
	BLOUNT BUS LIST REV
	BLOUNT BUS 15010
	BLOUNT BUS 15050
	BLOUNT BUS 15100
	BLOUNT BUS 15135
	BLOUNT BUS 15145
	BLOUNT BUS 15150
	BLOUNT BUS 15211
	BLOUNT BUS 15250
	BLOUNT BUS 15411
	BLOUNT BUS 15430
	BLOUNT BUS 15440
	BLOUNT BUS 15488
	BLOUNT BUS 15820
	BLOUNT BUS 15891
	BLOUNT BUS 15915
	BLOUNT BUS 15932
	BLOUNT BUS 15990
	Blount County Bus Shop Signed Spec Cover
	Blount County Bus Shop Spec
	A. General
	B.  Data Cabling System
	D. Fiber Optic Cabling System
	E. Labeling
	F. System Testing and Certification



	Pre Construction Conference Checklist - 2024
	47. Where new work is indicated to interface with an existing roofing system or other systems potentially under current warranty, the Contractor shall coordinate as required to verify and provide new work in such manner and with such resources as to m...




