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SECTION 03 10 00 - CONCRETE FORMING AND ACCESSORIES

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Form-facing material for cast-in-place concrete.
2. Form liners.
3. Insulating concrete forms.
4. Shoring, bracing, and anchoring.

B. Related Requirements:
1. Division 01 Specification Sections apply to Work of this Section.

1.2 DEFINITIONS

A. Form-Facing Material: Temporary structure or mold for the support of concrete while the 
concrete is setting and gaining sufficient strength to be self-supporting.

B. Formwork: The total system of support of freshly placed concrete, including the mold or 
sheathing that contacts the concrete, as well as supporting members, hardware, and 
necessary bracing.

1.3 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at [Project site] <Insert location>.
1. Review the following:

a. Special inspection and testing and inspecting agency procedures for field 
quality control.

b. Construction, movement, contraction, and isolation joints
c. Forms and form-removal limitations.
d. Shoring and reshoring procedures.
e. Anchor rod and anchorage device installation tolerances.

1.4 ACTION SUBMITTALS

A. Product Data: For each of the following:
1. Void forms.
2. Form liners.
3. Insulating concrete forms.
4. Form ties.
5. Waterstops.
6. Form-release agent.

1.5 QUALITY ASSURANCE

A. Testing and Inspection Agency Qualifications: An independent agency, acceptable to 
authorities having jurisdiction, qualified in accordance with ASTM C1077 and 
ASTM E329 for testing indicated.
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1.6 DELIVERY, STORAGE, AND HANDLING

A. Form Liners: Store form liners under cover to protect from sunlight.
B. Insulating Concrete Forms: Store forms off ground and under cover to protect from 

moisture, sunlight, dirt, oil, and other contaminants.
C. Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and 

other contaminants.

PART 2 -  PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Concrete Formwork: Design, engineer, erect, shore, brace, and maintain formwork, shores, 
and reshores in accordance with ACI 301, to support vertical, lateral, static, and dynamic 
loads, and construction loads that might be applied, until structure can support such loads, 
so that resulting concrete conforms to the required shapes, lines, and dimensions.
1. Design wood panel forms in accordance with APA's "Concrete Forming 

Design/Construction Guide."
2. Design formwork to limit deflection of form-facing material to 1/240 of 

center-to-center spacing of supports.
a. For architectural concrete specified in Section 03 33 00 "Architectural 

Concrete," limit deflection of form-facing material, studs, and walers to 
0.0025 times their respective clear spans (L/400).

B. Design, engineer, erect, shore, brace, and maintain insulating concrete forms in accordance 
with ACI 301, to support vertical, lateral, static, and dynamic loads, and construction loads 
that might be applied, until structure can support such loads, so that resulting concrete 
conforms to the required shapes, lines, and dimensions.
1. Design cross ties to transfer the effects of the following loads to the cast-in-place 

concrete core:
a. Wind Loads: As indicated on Drawings.

1) Horizontal Deflection Limit: Not more than [1/240] [1/360] [1/600] 
[1/720] <Insert ratio> of the wall height.

2.2 FORM-FACING MATERIALS

A. As-Cast Surface Form-Facing Material:
1. Provide continuous, true, and smooth concrete surfaces.
2. Furnish in largest practicable sizes to minimize number of joints.
3. Acceptable Materials: As required to comply with Surface Finish designations 

specified in Section 03 30 00 "Cast-In-Place Concrete, and as follows:
a. Plywood, metal, or other approved panel materials.
b. Exterior-grade plywood panels, suitable for concrete forms, complying with 

DOC PS 1, and as follows:
1) APA HDO (high-density overlay).
2) APA MDO (medium-density overlay); mill-release agent treated and 

edge sealed.
3) APA Structural 1 Plyform, B-B or better; mill oiled and edge sealed.
4) APA Plyform Class I, B-B or better; mill oiled and edge sealed.

4026322
04/23

CONCRETE FORMING AND ACCESSORIES 03 10 00 - 2



Midland County
Facilities Warehouse

 

B. Concealed Surface Form-Facing Material: Lumber, plywood, metal, plastic, or another 
approved material.
1. Provide lumber dressed on at least two edges and one side for tight fit.

C. Void Forms: Biodegradable paper surface, treated for moisture resistance, structurally 
sufficient to support weight of plastic concrete and other superimposed loads.

D. Form Liners:
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. Architectural Polymers, Inc.
b. Fitzgerald Formliners.
c. Sika Corporation.
d. Spec Formliners, Inc.

2.3 WATERSTOPS

A. Flexible PVC Waterstops: U.S. Army Corps of Engineers CRD-C 572,[ with 
factory-installed metal eyelets,] for embedding in concrete to prevent passage of fluids 
through joints, with factory fabricate corners, intersections, and directional changes.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. BoMetals, Inc.
b. Sika Corporation.
c. Vinylex Waterstop & Accessories.

2. Profile:As indicated
3. |Dimensions:6 inches by 3/8 inch thick; nontapered.

B. Self-Expanding Butyl Strip Waterstops: Manufactured rectangular or trapezoidal strip, 
butyl rubber with sodium bentonite or other hydrophilic polymers, for adhesive bonding to 
concrete, 3/4 by 1 inch.
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. Carlisle Coatings & Waterproofing Inc.
b. CETCO, a Minerals Technologies company.
c. Concrete Sealants Inc.
d. Henry Company.
e. JP Specialties, Inc.
f. Sika Corporation.

2.4 RELATED MATERIALS

A. Reglets: Fabricate reglets of not less than 0.022-inch- thick, galvanized-steel sheet. 
Temporarily fill or cover face opening of reglet to prevent intrusion of concrete or debris.

B. Dovetail Anchor Slots: Hot-dip galvanized-steel sheet, not less than 0.034 inch thick, with 
bent tab anchors. Temporarily fill or cover face opening of slots to prevent intrusion of 
concrete or debris.

C. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum.
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D. Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal.
E. Form-Release Agent: Commercially formulated form-release agent that does not bond 

with, stain, or adversely affect concrete surfaces and does not impair subsequent treatments 
of concrete surfaces.
1. Formulate form-release agent with rust inhibitor for steel form-facing materials.
2. Form release agent for form liners shall be acceptable to form liner manufacturer.

F. Form Ties: Factory-fabricated, removable or snap-off, glass-fiber-reinforced plastic or 
metal form ties designed to resist lateral pressure of fresh concrete on forms and to prevent 
spalling of concrete on removal.
1. Furnish units that leave no corrodible metal closer than 1 inch to the plane of 

exposed concrete surface.
2. Furnish ties that, when removed, leave holes no larger than 1 inch in diameter in 

concrete surface.
3. Furnish ties with integral water-barrier plates to walls indicated to receive 

dampproofing or waterproofing.

PART 3 -  EXECUTION

3.1 INSTALLATION OF FORMWORK

A. Comply with ACI 301.
B. Construct formwork, so concrete members and structures are of size, shape, alignment, 

elevation, and position indicated, within tolerance limits of ACI 117 and to comply with 
the Surface Finish designations specified in Section 03 30 00 "Cast-In-Place Concrete" for 
as-cast finishes .

C. Limit concrete surface irregularities as follows:
1. Surface Finish-1.0: ACI 117 Class D, 1 inch.
2. Surface Finish-2.0: ACI 117 Class B, 1/4 inch.

D. Construct forms tight enough to prevent loss of concrete mortar.
1. Minimize joints.
2. Exposed Concrete: Symmetrically align joints in forms.

E. Construct removable forms for easy removal without hammering or prying against 
concrete surfaces.
1. Provide crush or wrecking plates where stripping may damage cast-concrete 

surfaces.
2. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical.
3. Install keyways, reglets, recesses, and other accessories, for easy removal.

F. Do not use rust-stained, steel, form-facing material.
G. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 

elevations and slopes in finished concrete surfaces.
1. Provide and secure units to support screed strips
2. Use strike-off templates or compacting-type screeds.

H. Provide temporary openings for cleanouts and inspection ports where interior area of 
formwork is inaccessible.
1. Close openings with panels tightly fitted to forms and securely braced to prevent 

loss of concrete mortar.
2. Locate temporary openings in forms at inconspicuous locations.

I. Chamfer exterior corners and edges of permanently exposed concrete.
J. At construction joints, overlap forms onto previously placed concrete not less than 12 

inches.
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K. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and 
bulkheads required in the Work.
1. Determine sizes and locations from trades providing such items.
2. Obtain written approval of Architect prior to forming openings not indicated on 

Drawings.
L. Construction and Movement Joints:

1. Construct joints true to line with faces perpendicular to surface plane of concrete.
2. Install so strength and appearance of concrete are not impaired, at locations 

indicated or as approved by Architect.
3. Place joints perpendicular to main reinforcement.
4. Locate joints for beams, slabs, joists, and girders in the middle third of spans.

a. Offset joints in girders a minimum distance of twice the beam width from a 
beam-girder intersection.

5. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, 
and girders and at the top of footings or floor slabs.

6. Space vertical joints in walls as indicated on Drawings.
a. Locate joints beside piers integral with walls, near corners, and in concealed 

locations where possible.
M. Provide temporary ports or openings in formwork where required to facilitate cleaning and 

inspection.
1. Locate ports and openings in bottom of vertical forms, in inconspicuous location, to 

allow flushing water to drain.
2. Close temporary ports and openings with tight-fitting panels, flush with inside face 

of form, and neatly fitted, so joints will not be apparent in exposed concrete 
surfaces.

N. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, 
and other debris just before placing concrete.

O. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks 
and maintain proper alignment.

P. Coat contact surfaces of forms with form-release agent, according to manufacturer's 
written instructions, before placing reinforcement.

3.2 INSTALLATION OF EMBEDDED ITEMS

A. Place and secure anchorage devices and other embedded items required for adjoining work 
that is attached to or supported by cast-in-place concrete.
1. Use setting drawings, templates, diagrams, instructions, and directions furnished 

with items to be embedded.
2. Install anchor rods, accurately located, to elevations required and complying with 

tolerances in Section 7.5 of AISC 303.
3. Install reglets to receive waterproofing and to receive through-wall flashings in outer 

face of concrete frame at exterior walls, where flashing is shown at lintels, shelf 
angles, and other conditions.

4. Install dovetail anchor slots in concrete structures, as indicated on Drawings.
5. Clean embedded items immediately prior to concrete placement.

3.3 INSTALLATION OF WATERSTOPS

A. Flexible Waterstops: Install in construction joints and at other joints indicated to form a 
continuous diaphragm.
1. Install in longest lengths practicable.
2. Locate waterstops in center of joint unless otherwise indicated on Drawings.
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3. Allow clearance between waterstop and reinforcing steel of not less than 2 times the 
largest concrete aggregate size specified in Section 03 30 00 "Cast-In-Place 
Concrete."

4. Secure waterstops in correct position at 12 inches on center.

3.4 INSTALLATION OF INSULATING CONCRETE FORMS

A. Comply with ACI 301 and manufacturer's instructions.
B. Construct formwork, so concrete members and structures are of size, shape, alignment, 

elevation, and position indicated, within tolerance limits of ACI 117.
C. Install forms in running bond pattern.

1. Align joints.
2. Align furring strips.

D. Construct forms tight to prevent loss of concrete mortar.
E. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and 

bulkheads required in the Work.
1. Determine sizes and locations from trades providing such items.
2. Obtain written approval of Architect prior to forming openings not indicated on 

Drawings.

F. Provide temporary ports or openings in formwork where required to facilitate cleaning and 
inspection.
1. Locate ports and openings in bottom of vertical forms, in inconspicuous location, to 

allow flushing water to drain.
2. Close temporary ports and openings with tight fitting panels, flush with inside face 

of form, and neatly fitted, so joints will not be apparent in exposed concrete 
surfaces.

G. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, 
and other debris just before placing concrete.

H. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks 
and maintain proper alignment.

I. Shore insulating concrete forms to ensure stability and to resist stressing imposed by 
construction loads.

3.5 REMOVING AND REUSING FORMS

A. Formwork for sides of beams, walls, columns, and similar parts of the Work that does not 
support weight of concrete may be removed after cumulatively curing at not less than 50 
deg F for 24 hours after placing concrete. Concrete has to be hard enough to not be 
damaged by form-removal operations, and curing and protection operations need to be 
maintained.
1. Leave formwork for beam soffits, joists, slabs, and other structural elements that 

support weight of concrete in place until concrete has achieved[ at least 70 percent 
of] its 28-day design compressive strength.

2. Remove forms only if shores have been arranged to permit removal of forms without 
loosening or disturbing shores.

B. Clean and repair surfaces of forms to be reused in the Work.
1. Split, frayed, delaminated, or otherwise damaged form-facing material are 

unacceptable for exposed surfaces.
2. Apply new form-release agent.
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C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close 
joints.
1. Align and secure joints to avoid offsets.
2. Do not use patched forms for exposed concrete surfaces unless approved by 

Architect.

3.6 SHORING AND RESHORING INSTALLATION

A. Comply with ACI 318 and ACI 301 for design, installation, and removal of shoring and 
reshoring.
1. Do not remove shoring or reshoring until measurement of slab tolerances is 

complete.

B. In multistory construction, extend shoring or reshoring over a sufficient number of stories 
to distribute loads in such a manner that no floor or member will be excessively loaded or 
will induce tensile stress in concrete members without sufficient steel reinforcement.

C. Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate and 
provide adequate reshoring to support construction without excessive stress or deflection.

3.7 FIELD QUALITY CONTROL

A. Special Inspections: Owner will engage a qualified testing and inspecting agency to 
perform field tests and inspections and prepare test reports.

B. Testing Agency: Engage a qualified testing and inspecting agency to perform tests and 
inspections and to submit reports.

C. Inspections:
1. Inspect formwork for shape, location, and dimensions of the concrete member being 

formed.
2. Inspect insulating concrete forms for shape, location, and dimensions of the concrete 

member being formed.

END OF SECTION
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SECTION 03 20 00 - CONCRETE REINFORCING

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Steel reinforcement bars.
2. Welded-wire reinforcement.

B. Related Requirements:
1. Division 01 Specification Sections apply to Work of this Section.
2. Section 03 38 16 "Unbonded Post-Tensioned Concrete" for reinforcing related to 

post-tensioned concrete.
3. Section 03 41 00 "Precast Structural Concrete" for reinforcing used in precast 

structural concrete.
4. Section 03 45 00 "Precast Architectural Concrete" for reinforcing used in precast 

architectural concrete.
5. Section 32 13 13 "Concrete Paving" for reinforcing related to concrete pavement 

and walks.
6. Section 32 13 16 "Decorative Concrete Paving" for reinforcing related to decorative 

concrete pavement and walks.

1.2 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.
1. Review the following:

a. Special inspection and testing and inspecting agency procedures for field 
quality control.

b. Construction contraction and isolation joints.
c. Steel-reinforcement installation.

1.3 ACTION SUBMITTALS

A. Product Data: For the following:
1. Each type of steel reinforcement.
2. Epoxy repair coating.
3. Zinc repair material.
4. Bar supports.
5. Mechanical splice couplers.
6. Structural thermal break insulated connection system.

B. Shop Drawings: Comply with ACI SP-066:
1. Include placing drawings that detail fabrication, bending, and placement.
2. Include bar sizes, lengths, materials, grades, bar schedules, stirrup spacing, bent bar 

diagrams, bar arrangement, location of splices, lengths of lap splices, details of 
mechanical splice couplers, details of welding splices, tie spacing, hoop spacing, and 
supports for concrete reinforcement.

3. For structural thermal break insulated connection system, indicate general 
configuration, insulation dimensions, tension bars, compression pads, shear bars, 
and dimensions.
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C. Construction Joint Layout: Indicate proposed construction joints required to build the 
structure.
1. Location of construction joints is subject to approval of the Architect.

D. Delegated-Design Submittal: For structural thermal break insulated connection system, 
including analysis data signed and sealed by the qualified professional engineer 
responsible for their preparation.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Statements: For testing and inspection agency.

B. Welding certificates.
1. Reinforcement To Be Welded: Welding procedure specification in accordance with 

AWS D1.4/D1.4M

C. Material Test Reports: For the following, from a qualified testing agency:
1. Mechanical splice couplers.

D. Field quality-control reports.

1.5 QUALITY ASSURANCE

A. Testing Agency Qualifications: An independent agency, acceptable to authorities having 
jurisdiction, qualified in accordance with ASTM C1077 and ASTM E329 for testing 
indicated.

B. Welding Qualifications: Qualify procedures and personnel in accordance with 
AWS D1.4/D 1.4M.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and 
damage.
1. Store reinforcement to avoid contact with earth.
2. Do not allow dual-coated reinforcement to be stored outdoors for more than 60 days 

without being stored under an opaque covering.
3. Do not allow stainless steel reinforcement to come into contact with uncoated 

reinforcement.

PART 2 -  PRODUCTS

2.1 STEEL REINFORCEMENT
A. Reinforcing Bars: ASTM A615/A615M, Grade 60, deformed.
B. Low-Alloy Steel Reinforcing Bars: ASTM A706/A706M, deformed.
C. Headed-Steel Reinforcing Bars: ASTM A970/A970M.
D. Plain-Steel Welded-Wire Reinforcement: ASTM A1064/A1064M, plain, fabricated from 

as-drawn steel wire into flat sheets.
E. Deformed-Steel Welded-Wire Reinforcement: ASTM A1064/A1064M, flat sheet.
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2.2 REINFORCEMENT ACCESSORIES

A. Joint Dowel Bars: ASTM A615/A615M, Grade 60, plain-steel bars, cut true to length with 
ends square and free of burrs.

B. Epoxy-Coated Joint Dowel Bars: ASTM A615/A615M, Grade 60, plain-steel bars, 
ASTM A775/A775M epoxy coated.

C. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and 
fastening reinforcing bars and welded-wire reinforcement in place.
1. Manufacture bar supports from steel wire, plastic, or precast concrete in accordance 

with CRSI's "Manual of Standard Practice," of greater compressive strength than 
concrete and as follows:
a. For concrete surfaces exposed to view, where legs of wire bar supports 

contact forms, use CRSI Class 1 plastic-protected steel wire, all-plastic bar 
supports, or CRSI Class 2 stainless steel bar supports.

b. For epoxy-coated reinforcement, use CRSI Class 1A epoxy-coated or other 
dielectric-polymer-coated wire bar supports.

c. For dual-coated reinforcement, use CRSI Class 1A epoxy-coated or other 
dielectric-polymer-coated wire bar supports.

d. For zinc-coated reinforcement, use galvanized wire or 
dielectric-polymer-coated wire bar supports.

e. For stainless steel reinforcement, use CRSI Class 1 plastic-protected steel 
wire, all-plastic bar supports, or CRSI Class 2 stainless steel bar supports.

D. Zinc Repair Material: ASTM A780/A780M.

2.3 FABRICATING REINFORCEMENT

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

PART 3 -  EXECUTION

3.1 PREPARATION

A. Protection of In-Place Conditions:
1. Do not cut or puncture vapor retarder.
2. Repair damage and reseal vapor retarder before placing concrete.

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that 
reduce bond to concrete.

3.2 INSTALLATION OF STEEL REINFORCEMENT

A. Comply with CRSI's "Manual of Standard Practice" for placing and supporting 
reinforcement.

B. Accurately position, support, and secure reinforcement against displacement.
1. Locate and support reinforcement with bar supports to maintain minimum concrete 

cover.
2. Do not tack weld crossing reinforcing bars.

C. Preserve clearance between bars of not less than 1 inch, not less than one bar diameter, or 
not less than 1-1/3 times size of large aggregate, whichever is greater.

D. Provide concrete coverage in accordance with ACI 318.
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E. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
F. Splices: Lap splices as indicated on Drawings.

1. Bars indicated to be continuous, and all vertical bars shall be lapped not less than 36 
bar diameters at splices, or 24 inches, whichever is greater.

2. Stagger splices in accordance with ACI 318.
G. Install welded-wire reinforcement in longest practicable lengths.

1. Support welded-wire reinforcement in accordance with CRSI "Manual of Standard 
Practice."
a. For reinforcement less than W4.0 or D4.0, continuous support spacing shall 

not exceed 12 inches.
2. Lap edges and ends of adjoining sheets at least one wire spacing plus 2 inches for 

plain wire and 8 inches for deformed wire.
3. Offset laps of adjoining sheet widths to prevent continuous laps in either direction.
4. Lace overlaps with wire.

3.3 JOINTS

A. Construction Joints: Install so strength and appearance of concrete are not impaired, at 
locations indicated or as approved by Architect.
1. Place joints perpendicular to main reinforcement.
2. Continue reinforcement across construction joints unless otherwise indicated.
3. Do not continue reinforcement through sides of strip placements of floors and slabs.

B. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. 
Lubricate or asphalt coat one-half of dowel length, to prevent concrete bonding to one side 
of joint.

3.4 INSTALLATION TOLERANCES

A. Comply with ACI 117.

3.5 FIELD QUALITY CONTROL

A. Special Inspections: Owner will engage a qualified testing and inspecting agency to 
perform field tests and inspections and prepare test reports.

B. Testing Agency: Engage a qualified testing and inspecting agency to perform tests and 
inspections and to submit reports.

C. Inspections:
1. Steel-reinforcement placement.

END OF SECTION
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SECTION 03 30 00 - CAST-IN-PLACE CONCRETE

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Cast-in-place concrete, including concrete materials, mixture design, placement 

procedures, and finishes.

B. Related Requirements:
1. Division 01 Specification Sections apply to Work of this Section.

1.2 DEFINITIONS

A. Cementitious Materials: Portland cement alone or in combination with one or more of the 
following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica 
fume; materials subject to compliance with requirements.

B. Water/Cement Ratio (w/cm): The ratio by weight of water to cementitious materials.

1.3 ACTION SUBMITTALS

A. Product Data: For each of the following.
1. Portland cement.
2. Fly ash.
3. Aggregates.
4. Fiber reinforcement.
5. Vapor retarders.
6. Curing materials.

a. Include documentation from color pigment manufacturer, indicating that 
proposed methods of curing are recommended by color pigment 
manufacturer.

7. Joint fillers.
8. Repair materials.

B. Design Mixtures: For each concrete mixture, include the following:
1. Mixture identification.
2. Minimum 28-day compressive strength.
3. Durability exposure class.
4. Maximum w/cm.
5. Calculated equilibrium unit weight, for lightweight concrete.
6. Slump limit.
7. Air content.
8. Nominal maximum aggregate size.
9. Steel-fiber reinforcement content.
10. Synthetic micro-fiber content.
11. Indicate amounts of mixing water to be withheld for later addition at Project site if 

permitted.
12. Include manufacturer's certification that permeability-reducing admixture is 

compatible with mix design.
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13. Include certification that dosage rate for permeability-reducing admixture matches 
dosage rate used in performance compliance test.

14. Intended placement method.
15. Submit alternate design mixtures when characteristics of materials, Project 

conditions, weather, test results, or other circumstances warrant adjustments.

C. Shop Drawings:
1. Construction Joint Layout: Indicate proposed construction joints required to 

construct the structure.
a. Location of construction joints is subject to approval of the Architect.

1.4 QUALITY ASSURANCE

A. Installer Qualifications: A qualified installer who employs Project personnel qualified as an 
ACI-certified Flatwork Technician and Finisher and a supervisor who is a certified ACI 
Flatwork Concrete Finisher/Technician or an ACI Concrete Flatwork Technician with 
experience installing and finishing concrete, incorporating permeability-reducing 
admixtures.
1. Post-Installed Concrete Anchors Installers: ACI-certified Adhesive Anchor Installer.

B. Ready-Mixed Concrete Manufacturer Qualifications: A firm experienced in manufacturing 
ready-mixed concrete products and that complies with ASTM C94/C94M requirements for 
production facilities and equipment.
1. Manufacturer certified in accordance with NRMCA's "Certification of Ready Mixed 

Concrete Production Facilities."

C. Laboratory Testing Agency Qualifications: A testing agency qualified in accordance with 
ASTM C1077 and ASTM E329 for testing indicated and employing an ACI-certified 
Concrete Quality Control Technical Manager.
1. Personnel performing laboratory tests shall be an ACI-certified Concrete Strength 

Testing Technician and Concrete Laboratory Testing Technician, Grade I. Testing 
agency laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing 
Technician, Grade II.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Comply with ASTM C94/C94M and ACI 301.

1.6 FIELD CONDITIONS

A. Cold-Weather Placement: Comply with ACI 301 and ACI 306.1 and as follows.
1. Protect concrete work from physical damage or reduced strength that could be 

caused by frost, freezing actions, or low temperatures.
2. When average high and low temperature is expected to fall below 40 deg F for three 

successive days, maintain delivered concrete mixture temperature within the 
temperature range required by ACI 301.

3. Do not use frozen materials or materials containing ice or snow.
4. Do not place concrete in contact with surfaces less than 35 deg F, other than 

reinforcing steel.
5. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 

chemical accelerators unless otherwise specified and approved in mixture designs.
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B. Hot-Weather Placement: Comply with ACI 301 and ACI 305.1, and as follows:
1. Maintain concrete temperature at time of discharge to not exceed 95 deg F.
2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. 

Keep subgrade uniformly moist without standing water, soft spots, or dry areas.

PART 2 -  PRODUCTS

2.1 CONCRETE, GENERAL

A. ACI Publications: Comply with ACI 301 unless modified by requirements in the Contract 
Documents.

2.2 CONCRETE MATERIALS

A. Source Limitations:
1. Obtain all concrete mixtures from a single ready-mixed concrete manufacturer for 

entire Project.
2. Obtain each type or class of cementitious material of the same brand from the same 

manufacturer's plant.
3. Obtain aggregate from single source.
4. Obtain each type of admixture from single source from single manufacturer.

B. Cementitious Materials:
1. Portland Cement: ASTM C150/C150M, Type I Type II Type I/II, .
2. Fly Ash: ASTM C618, Class C or F.

C. Normal-Weight Aggregates: ASTM C33/C33M, Class 3M coarse aggregate or better, 
graded. Provide aggregates from a single source.

D. Lightweight Aggregate: ASTM C330/C330M, 1-inch 3/4-inch nominal maximum 
aggregate size.

E. Water and Water Used to Make Ice: ASTM C94/C94M, potable [or] [complying with 
ASTM C1602/C1602M, including all limits listed in Table 2 and the requirements of 
paragraph 5.4]

2.3 FIBER REINFORCEMENT

A. Synthetic Fibrillated Micro-Fiber: Fibrillated polypropylene micro-fibers engineered and 
designed for use in concrete, complying with ASTM C1116/C1116M, Type III, 1/2 to 
1-1/2 inches long.

2.4 VAPOR RETARDERS

A. Sheet Vapor Retarder, Class A: ASTM E1745, Class A[, except with maximum 
water-vapor permeance of] <Insert rating>; not less than 10 mils thick. Include 
manufacturer's recommended adhesive or pressure-sensitive tape.
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2.5 CURING MATERIALS

A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for 
application to fresh concrete.

B. Moisture-Retaining Cover: ASTM C171, polyethylene film burlap-polyethylene sheet.

C. Water: Potable or complying with ASTM C1602/C1602M.

D. Clear, Waterborne, Membrane-Forming, Curing Compound: ASTM C309, Type 1, 
Class B, 18 to 25 percent solids, nondissipating[, certified by curing compound 
manufacturer to not interfere with bonding of floor covering].

E. Clear, Waterborne, Membrane-Forming, Curing and Sealing Compound: ASTM C1315, 
Type 1, Class A.

2.6 RELATED MATERIALS

A. Expansion- and Isolation-Joint-Filler Strips: ASTM D1751, asphalt-saturated cellulosic 
fiber ASTM D1752, cork or self-expanding cork.

B. Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with a 
Type A shore durometer hardness of 80 in accordance with ASTM D2240.

C. Epoxy Bonding Adhesive: ASTM C881, two-component epoxy resin, capable of humid 
curing and bonding to damp surfaces, of class suitable for application temperature and of 
grade and class to suit requirements, and as follows:
1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to 

hardened concrete.

2.7 REPAIR MATERIALS

A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be 
applied in thicknesses from 1/8 inch and that can be feathered at edges to match adjacent 
floor elevations.
1. Cement Binder: ASTM C150/C150M portland cement or hydraulic or blended 

hydraulic cement, as defined in ASTM C219.
2. Primer: Product of underlayment manufacturer recommended for substrate, 

conditions, and application.
3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand, as 

recommended by underlayment manufacturer.
4. Compressive Strength: Not less than [4100 psi] <Insert strength> at 28 days when 

tested in accordance with ASTM C109/C109M.

B. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be 
applied in thicknesses from 1/4 inch and that can be filled in over a scarified surface to 
match adjacent floor elevations.
1. Cement Binder: ASTM C150/C150M portland cement or hydraulic or blended 

hydraulic cement, as defined in ASTM C219.
2. Primer: Product of topping manufacturer recommended for substrate, conditions, 

and application.
3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as 

recommended by topping manufacturer.
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4. Compressive Strength: Not less than [5000 psi] <Insert strength> at 28 days when 
tested in accordance with ASTM C109/C109M.

2.8 CONCRETE MIXTURES, GENERAL

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis 
of laboratory trial mixture or field test data, or both, in accordance with ACI 301.
1. Use a qualified testing agency for preparing and reporting proposed mixture designs, 

based on laboratory trial mixtures.

B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than 
portland cement in concrete as follows:
1. Fly Ash or Other Pozzolans: 25 percent by mass.
2. Slag Cement: 50 percent by mass.
3. Silica Fume: 10 percent by mass.
4. Total of Fly Ash or Other Pozzolans, Slag Cement, and Silica Fume: 50 percent by 

mass, with fly ash or pozzolans not exceeding 25 percent by mass and silica fume 
not exceeding 10 percent by mass.

5. Total of Fly Ash or Other Pozzolans and Silica Fume: 35 percent by mass with fly 
ash or pozzolans not exceeding 25 percent by mass and silica fume not exceeding 10 
percent by mass.

C. Admixtures: Use admixtures in accordance with manufacturer's written instructions.
1. Use admixture in concrete, as required, for placement and workability.
2. Use corrosion-inhibiting admixture in concrete mixtures where indicated.

2.9 CONCRETE MIXING

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete in accordance with 
ASTM C94/C94M and ASTM C1116/C1116M, and furnish batch ticket information.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Verification of Conditions:
1. Before placing concrete, verify that installation of concrete forms, accessories, and 

reinforcement, and embedded items is complete and that required inspections have 
been performed.

2. Do not proceed until unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Provide reasonable auxiliary services to accommodate field testing and inspections, 
acceptable to testing agency, including the following:
1. Daily access to the Work.
2. Incidental labor and facilities necessary to facilitate tests and inspections.
3. Secure space for storage, initial curing, and field curing of test samples, including 

source of water and continuous electrical power at Project site during site curing 
period for test samples.
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4. Security and protection for test samples and for testing and inspection equipment at 
Project site.

3.3 INSTALLATION OF EMBEDDED ITEMS

A. Place and secure anchorage devices and other embedded items required for adjoining Work 
that is attached to or supported by cast-in-place concrete.
1. Use setting drawings, templates, diagrams, instructions, and directions furnished 

with items to be embedded.
2. Install anchor rods, accurately located, to elevations required and complying with 

tolerances in Section 7.5 of ANSI/AISC 303.
3. Install reglets to receive waterproofing and to receive through-wall flashings in outer 

face of concrete frame at exterior walls, where flashing is shown at lintels, shelf 
angles, and other conditions.

3.4 INSTALLATION OF VAPOR RETARDER

A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder in accordance with 
ASTM E1643 and manufacturer's written instructions.
1. Install vapor retarder with longest dimension parallel with direction of concrete 

pour.
2. Face laps away from exposed direction of concrete pour.
3. Lap vapor retarder over footings and grade beams not less than 6 inches, sealing 

vapor retarder to concrete.
4. Lap joints 6 inches and seal with manufacturer's recommended tape.
5. Terminate vapor retarder at the top of floor slabs, grade beams, and pile caps, 

sealing entire perimeter to floor slabs, grade beams, foundation walls, or pile caps.
6. Seal penetrations in accordance with vapor retarder manufacturer's instructions.
7. Protect vapor retarder during placement of reinforcement and concrete.

a. Repair damaged areas by patching with vapor retarder material, overlapping 
damages area by 6 inches on all sides, and sealing to vapor retarder.

3.5 JOINTS

A. Construct joints true to line, with faces perpendicular to surface plane of concrete.
B. Construction Joints: Coordinate with floor slab pattern and concrete placement sequence.

1. Install so strength and appearance of concrete are not impaired, at locations 
indicated on Drawings or as approved by Architect.

2. Place joints perpendicular to main reinforcement.
a. Continue reinforcement across construction joints unless otherwise indicated.
b. Do not continue reinforcement through sides of strip placements of floors and 

slabs.
3. Form keyed joints as indicated. Embed keys at least 1-1/2 inches into concrete.
4. Locate joints for beams, slabs, joists, and girders at third points of spans. Offset 

joints in girders a minimum distance of twice the beam width from a beam-girder 
intersection.

5. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, 
and girders and at the top of footings or floor slabs.

6. Space vertical joints in walls [as indicated on Drawings] <Insert spacing>. Unless 
otherwise indicated on Drawings, locate vertical joints beside piers integral with 
walls, near corners, and in concealed locations where possible.

4026322
04/23

CAST-IN-PLACE CONCRETE 03 30 00 -  6



Midland County
Facilities Warehouse

 

7. Use epoxy-bonding adhesive at locations where fresh concrete is placed against 
hardened or partially hardened concrete surfaces.

C. Control Joints in Slabs-on-Ground: Form weakened-plane control joints, sectioning 
concrete into areas as indicated. Construct control joints for a depth equal to at least 
[one-fourth] <Insert depth> of concrete thickness as follows:
1. Grooved Joints: Form control joints after initial floating by grooving and finishing 

each edge of joint to a radius of 1/8 inch. Repeat grooving of control joints after 
applying surface finishes. Eliminate groover tool marks on concrete surfaces.

2. Sawed Joints: Form control joints with power saws equipped with shatterproof 
abrasive or diamond-rimmed blades. Cut 1/8-inch- wide joints into concrete when 
cutting action does not tear, abrade, or otherwise damage surface and before 
concrete develops random cracks.

D. Isolation Joints in Slabs-on-Ground: After removing formwork, install joint-filler strips at 
slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade 
beams, and other locations, as indicated.
1. Extend joint-filler strips full width and depth of joint, terminating flush with finished 

concrete surface unless otherwise indicated on Drawings.
2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch 

below finished concrete surface, where joint sealants, specified in Section 07 92 00 
"Joint Sealants," are indicated.

3. Install joint-filler strips in lengths as long as practicable. Where more than one 
length is required, lace or clip sections together.

E. Doweled Joints:
1. Install dowel bars and support assemblies at joints where indicated on Drawings.
2. Lubricate or asphalt coat one-half of dowel bar length to prevent concrete bonding to 

one side of joint.

F. Dowel Plates: Install dowel plates at joints where indicated on Drawings.

3.6 CONCRETE PLACEMENT

A. Before placing concrete, verify that installation of formwork, reinforcement, embedded 
items, and vapor retarder is complete and that required inspections are completed.
1. Immediately prior to concrete placement, inspect vapor retarder for damage and 

deficient installation, and repair defective areas.
2. Provide continuous inspection of vapor retarder during concrete placement and 

make necessary repairs to damaged areas as Work progresses.

B. Notify Architect and testing and inspection agencies 24 hours prior to commencement of 
concrete placement.

C. Do not add water to concrete during delivery, at Project site, or during placement unless 
approved by Architect in writing, but not to exceed the amount indicated on the concrete 
delivery ticket.
1. Do not add water to concrete after adding high-range water-reducing admixtures to 

mixture.

D. Before test sampling and placing concrete, water may be added at Project site, subject to 
limitations of ACI 301, but not to exceed the amount indicated on the concrete delivery 
ticket.
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1. Do not add water to concrete after adding high-range water-reducing admixtures to 
mixture.

E. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no 
new concrete is placed on concrete that has hardened enough to cause seams or planes of 
weakness.
1. If a section cannot be placed continuously, provide construction joints as indicated.
2. Deposit concrete to avoid segregation.
3. Deposit concrete in horizontal layers of depth not to exceed formwork design 

pressures and in a manner to avoid inclined construction joints.
4. Consolidate placed concrete with mechanical vibrating equipment in accordance 

with ACI 301.
a. Do not use vibrators to transport concrete inside forms.
b. Insert and withdraw vibrators vertically at uniformly spaced locations to 

rapidly penetrate placed layer and at least 6 inches into preceding layer.
c. Do not insert vibrators into lower layers of concrete that have begun to lose 

plasticity.
d. At each insertion, limit duration of vibration to time necessary to consolidate 

concrete, and complete embedment of reinforcement and other embedded 
items without causing mixture constituents to segregate.

F. Deposit and consolidate concrete for floors and slabs in a continuous operation, within 
limits of construction joints, until placement of a panel or section is complete.
1. Do not place concrete floors and slabs in a checkerboard sequence.
2. Consolidate concrete during placement operations, so concrete is thoroughly worked 

around reinforcement and other embedded items and into corners.
3. Maintain reinforcement in position on chairs during concrete placement.
4. Screed slab surfaces with a straightedge and strike off to correct elevations.
5. Level concrete, cut high areas, and fill low areas.
6. Slope surfaces uniformly to drains where required.
7. Begin initial floating using bull floats or darbies to form a uniform and 

open-textured surface plane, before excess bleedwater appears on the surface.
8. Do not further disturb slab surfaces before starting finishing operations.

3.7 FINISHING FORMED SURFACES

A. As-Cast Surface Finishes:
1. ACI 301 Surface Finish SF-1.0: As-cast concrete texture imparted by form-facing 

material.
a. Patch voids larger than 1-1/2 inches wide or 1/2 inch deep.
b. Remove projections larger than 1 inch.
c. Tie holes do not require patching.
d. Surface Tolerance: ACI 117 Class D.
e. Apply to concrete surfaces [not exposed to public view] <Insert locations>.

2. ACI 301 Surface Finish SF-2.0: As-cast concrete texture imparted by form-facing 
material, arranged in an orderly and symmetrical manner with a minimum of seams.
a. Patch voids larger than 3/4 inch wide or 1/2 inch deep.
b. Remove projections larger than 1/4 inch.
c. Patch tie holes.
d. Surface Tolerance: ACI 117 Class B.
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e. Locations: Apply to concrete surfaces [exposed to public view,] [to receive a 
rubbed finish,] [or to be covered with a coating or covering material 
applied directly to concrete] <Insert locations>.

3. ACI 301 Surface Finish SF-3.0:
a. Patch voids larger than 3/4 inch wide or 1/2 inch deep.
b. Remove projections larger than 1/8 inch.
c. Patch tie holes.
d. Surface Tolerance: ACI 117 Class A.
e. Locations: Apply to concrete surfaces [exposed to public view,] [to receive a 

rubbed finish,] [or to be covered with a coating or covering material 
applied directly to concrete] <Insert locations>.

B. Rubbed Finish: Apply the following to as cast surface finishes where indicated on 
Drawings:
1. Smooth-Rubbed Finish:

a. Perform no later than one day after form removal.
b. Moisten concrete surfaces and rub with carborundum brick or another 

abrasive until producing a uniform color and texture.
c. If sufficient cement paste cannot be drawn from the concrete by the rubbing 

process, use a grout made from the same cementitious materials used in the 
in-place concrete.

d. Maintain required patterns or variances as shown on Drawings or to match .
2. Grout-Cleaned Rubbed Finish:

a. Clean concrete surfaces after contiguous surfaces are completed and 
accessible.

b. Do not clean concrete surfaces as Work progresses.
c. Mix 1 part portland cement to 1-1/2 parts fine sand, complying with 

ASTM C144 or ASTM C404, by volume, with sufficient water to produce a 
mixture with the consistency of thick paint. Add white portland cement in 
amounts determined by trial patches, so color of dry grout matches adjacent 
surfaces.

d. Wet concrete surfaces.
e. Scrub grout into voids and remove excess grout. When grout whitens, rub 

surface with clean burlap, and keep surface damp by fog spray for at least 36 
hours.

f. Maintain required patterns or variances as shown on Drawings or to match .
3. Cork-Floated Finish:

a. Mix 1 part portland cement to 1 part fine sand, complying with ASTM C144 
or ASTM C404, by volume, with sufficient water to produce a mixture with 
the consistency of thick paint.

b. Mix 1 part portland cement and 1 part fine sand with sufficient water to 
produce a mixture of stiff grout. Add white portland cement in amounts 
determined by trial patches, so color of dry grout matches adjacent surfaces.

c. Wet concrete surfaces.
d. Compress grout into voids by grinding surface.
e. In a swirling motion, finish surface with a cork float.
f. Maintain required patterns or variances as shown on Drawings or to match .

4. Scrubbed Finish: After concrete has achieved a compressive strength of from 1000 
to 1500 psi, apply scrubbed finish.
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a. Wet concrete surfaces thoroughly and scrub with stiff fiber or wire brushes, 
using water freely, until top mortar surface is removed and aggregate is 
uniformly exposed.

b. Rinse scrubbed surfaces with clean water.
c. Maintain continuity of finish on each surface or area of Work.
d. Remove only enough concrete mortar from surfaces to match .

C. Abrasive-Blast Finish: Apply the following to as-cast surface finishes where indicated on 
Drawings:
1. Perform abrasive blasting after compressive strength of concrete exceeds 2000 psi.
2. Coordinate with formwork removal to ensure that surfaces to be abrasive blasted are 

treated at the same age.
3. Surface Continuity:

a. Perform abrasive-blast finishing as continuous operation, maintaining 
continuity of finish on each surface or area of Work.

b. Maintain required patterns or variances in depths of blast to match .
4. Abrasive Blasting:

a. Abrasive-blast corners and edges of patterns carefully, using backup boards to 
maintain uniform corner and edge lines.

b. Determine type of nozzle pressure and blasting techniques required to match 
field sample.

c. Depth of Cut: Use an abrasive grit of proper type and gradation to expose 
aggregate and surrounding matrix surfaces to match field sample, as follows:
1) Brush Texture: Remove cement matrix to dull surface sheen and 

expose face of fine aggregate, with no significant reveal.
2) Light Texture: Expose fine aggregate with occasional exposure of 

coarse aggregate and uniform color, with maximum reveal of 1/16 inch.
3) Medium Texture: Generally, expose coarse aggregate with slight reveal 

and with a maximum reveal of 1/4 inch.
4) Heavy Texture: Expose and reveal coarse aggregate to a maximum 

projection of one-third its diameter, with reveal range of 1/4 to 1/2 
inch.

d. Maintain required patterns or variances in reveal projection to match .

D. High-Pressure Water-Jet Finish: Apply the following to as-cast surface finishes where 
indicated on Drawings:
1. Perform high-pressure water jetting on concrete that has achieved a minimum 

compressive strength of 4500 psi.
2. Coordinate with formwork removal to ensure that surfaces to be high-pressure 

water-jet finished are treated at same age for uniform results.
3. Surface Continuity: Perform high-pressure water-jet finishing in as continuous an 

operation as possible, maintaining continuity of finish on each surface or area of 
Work.

4. Maintain required patterns or variances in reveal projection to match .

E. Bushhammer Finish: Apply the following to as-cast surface finishes where indicated on 
Drawings:
1. Perform bushhammer finish to concrete that has achieved a minimum compressive 

strength of 4500 psi.
2. Surface Continuity:

a. Perform bushhammer finishing in as continuous an operation as possible, 
maintaining continuity of finish on each surface or area of Work.
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3. Surface Cut:
a. Maintain required depth of cut and general aggregate exposure.
b. Use power tool with hammer attachments for large, flat surfaces, and use 

hand hammers for small areas, at corners and edges, and for restricted 
locations where power tools cannot reach.

4. Remove impressions of formwork and form facings with exception of tie holes.
5. Maintain required patterns or variances of cut as shown on Drawings or to match .
6. Maintain control of concrete chips, dust, and debris in each Work area, limiting 

migration of airborne materials and dust by use of tarpaulins, wind-breaks, or similar 
devices.

F. Related Unformed Surfaces:
1. At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to 

formed surfaces, strike off smooth and finish with a color and texture matching 
adjacent formed surfaces.

2. Continue final surface treatment of formed surfaces uniformly across adjacent 
unformed surfaces unless otherwise indicated.

3.8 FINISHING FLOORS AND SLABS

A. Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing 
operations for concrete surfaces. Do not wet concrete surfaces.

B. Scratch Finish:
1. While still plastic, texture concrete surface that has been screeded and bull-floated 

or darbied.
2. Use stiff brushes, brooms, or rakes to produce a profile depth of 1/4 inch in one 

direction.
3. Apply scratch finish to surfaces [to receive concrete floor toppings] [to receive 

mortar setting beds for bonded cementitious floor finishes] <Insert locations>.

C. Float Finish:
1. When bleedwater sheen has disappeared and concrete surface has stiffened 

sufficiently to permit operation of specific float apparatus, consolidate concrete 
surface with power-driven floats or by hand floating if area is small or inaccessible 
to power-driven floats.

2. Repeat float passes and restraightening until surface is left with a uniform, smooth, 
granular texture and complies with ACI 117 tolerances for conventional concrete.

3. Apply float finish to surfaces [to receive trowel finish] [and] [to be covered with 
fluid-applied or sheet waterproofing, built-up or membrane roofing, or 
sand-bed terrazzo] <Insert locations>.

D. Trowel Finish:
1. After applying float finish, apply first troweling and consolidate concrete by hand or 

power-driven trowel.
2. Continue troweling passes and restraighten until surface is free of trowel marks and 

uniform in texture and appearance.
3. Grind smooth any surface defects that would telegraph through applied coatings or 

floor coverings.
4. Do not add water to concrete surface.
5. Do not apply hard-troweled finish to concrete, which has a total air content greater 

than 3 percent.
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6. Apply a trowel finish to surfaces [exposed to view] [or] [to be covered with 
resilient flooring, carpet, ceramic or quarry tile set over a cleavage membrane, 
paint, or another thin-film-finish coating system] <Insert locations>.

E. Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces [indicated on 
Drawings] [where ceramic or quarry tile is to be installed by either thickset or thinset 
method]. While concrete is still plastic, slightly scarify surface with a fine broom 
perpendicular to main traffic route.
1. Coordinate required final finish with Architect before application.
2. Comply with flatness and levelness tolerances for trowel-finished floor surfaces.

F. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and 
locations indicated on Drawings.
1. Immediately after float finishing, slightly roughen trafficked surface by brooming 

with fiber-bristle broom perpendicular to main traffic route.
2. Coordinate required final finish with Architect before application.

3.9 INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS

A. Filling In:
1. Fill in holes and openings left in concrete structures after Work of other trades is in 

place unless otherwise indicated.
2. Mix, place, and cure concrete, as specified, to blend with in-place construction.
3. Provide other miscellaneous concrete filling indicated or required to complete the 

Work.

B. Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is still 
green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, 
and terminations slightly rounded.

C. Equipment Bases and Foundations:
1. Coordinate sizes and locations of concrete bases with actual equipment provided.
2. Construct concrete bases [4 inches] [6 inches] [8 inches] <Insert dimension> high 

unless otherwise indicated on Drawings, and extend base not less than 6 inches in 
each direction beyond the maximum dimensions of supported equipment unless 
otherwise indicated on Drawings, or unless required for seismic anchor support.

3. Install dowel rods to connect concrete base to concrete floor. Unless otherwise 
indicated, install dowel rods on 18-inch centers around the full perimeter of concrete 
base.

4. For supported equipment, install epoxy-coated anchor bolts that extend through 
concrete base and anchor into structural concrete substrate.

5. Prior to pouring concrete, place and secure anchorage devices.
a. Use setting drawings, templates, diagrams, instructions, and directions 

furnished with items to be embedded.
b. Cast anchor-bolt insert into bases.
c. Install anchor bolts to elevations required for proper attachment to supported 

equipment.

D. Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and associated 
items.
1. Cast-in inserts and accessories, as shown on Drawings.
2. Screed, tamp, and trowel finish concrete surfaces.
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3.10 CONCRETE CURING

A. Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures.
1. Comply with ACI 301 and ACI 306.1 for cold weather protection during curing.
2. Comply with ACI 301 and ACI 305.1 for hot-weather protection during curing.
3. Maintain moisture loss no more than 0.2 lb/sq. ft. x h, calculated in accordance with 

ACI 305.1, before and during finishing operations.

B. Curing Formed Surfaces: Comply with ACI 308.1 as follows:
1. Cure formed concrete surfaces, including underside of beams, supported slabs, and 

other similar surfaces.
2. Cure concrete containing color pigments in accordance with color pigment 

manufacturer's instructions.
3. If forms remain during curing period, moist cure after loosening forms.
4. If removing forms before end of curing period, continue curing for remainder of 

curing period, as follows:
a. Continuous Fogging: Maintain standing water on concrete surface until final 

setting of concrete.
b. Continuous Sprinkling: Maintain concrete surface continuously wet.
c. Water-Retention Sheeting Materials: Cover exposed concrete surfaces with 

sheeting material, taping, or lapping seams.
d. Membrane-Forming Curing Compound: Apply uniformly in continuous 

operation by power spray or roller in accordance with manufacturer's written 
instructions.
1) Recoat areas subject to heavy rainfall within three hours after initial 

application.
2) Maintain continuity of coating and repair damage during curing period.

C. Curing Unformed Surfaces: Comply with ACI 308.1 as follows:
1. Begin curing immediately after finishing concrete.
2. Interior Concrete Floors:

a. Floors to Receive Floor Coverings Specified in Other Sections: Contractor 
has option of the following:
1) Moisture-Retaining-Cover Curing: Cover concrete surfaces with 

moisture-retaining cover for curing concrete, placed in widest 
practicable width, with sides and ends lapped at least 12 inches, and 
sealed by waterproof tape or adhesive.
a) Immediately repair any holes or tears during curing period, using 

cover material and waterproof tape.
b) Cure for not less than seven days.

2) Ponding or Continuous Sprinkling of Water: Maintain concrete 
surfaces continuously wet for not less than seven days, utilizing one, or 
a combination of, the following:
a) Water.
b) Continuous water-fog spray.

b. Floors to Receive Polished Finish: Contractor has option of the following:
1) Ponding or Continuous Sprinkling of Water: Maintain concrete 

surfaces continuously wet for not less than seven days, utilizing one, or 
a combination of, the following:
a) Water.
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b) Continuous water-fog spray.
c. Floors to Receive Chemical Stain:

1) As soon as concrete has sufficient set to permit application without 
marring concrete surface, install curing paper over entire area of floor.

2) Install curing paper square to building lines, without wrinkles, and in a 
single length without end joints.

3) Butt sides of curing paper tight; do not overlap sides of curing paper.
4) Leave curing paper in place for duration of curing period, but not less 

than 28 days.
d. Floors to Receive Urethane Flooring:

1) As soon as concrete has sufficient set to permit application without 
marring concrete surface, install prewetted absorptive cover over entire 
area of floor.

2) Rewet absorptive cover, and cover immediately with polyethylene 
moisture-retaining cover with edges lapped 6 inches and sealed in 
place.

3) Secure polyethylene moisture-retaining cover in place to prohibit air 
from circulating under polyethylene moisture-retaining cover.

4) Leave absorptive cover and polyethylene moisture-retaining cover in 
place for duration of curing period, but not less than 28 days.

e. Floors to Receive Curing Compound:
1) Apply uniformly in continuous operation by power spray or roller in 

accordance with manufacturer's written instructions.
2) Recoat areas subjected to heavy rainfall within three hours after initial 

application.
3) Maintain continuity of coating, and repair damage during curing 

period.
4) Removal: After curing period has elapsed, remove curing compound 

without damaging concrete surfaces by method recommended by 
curing compound manufacturer[ unless manufacturer certifies curing 
compound does not interfere with bonding of floor covering used 
on Project].

f. Floors to Receive Curing and Sealing Compound:
1) Apply uniformly to floors and slabs indicated in a continuous operation 

by power spray or roller in accordance with manufacturer's written 
instructions.

2) Recoat areas subjected to heavy rainfall within three hours after initial 
application.

3) Repeat process 24 hours later, and apply a second coat. Maintain 
continuity of coating, and repair damage during curing period.

3.11 TOLERANCES

A. Conform to ACI 117.

3.12 JOINT FILLING

A. Prepare, clean, and install joint filler in accordance with manufacturer's written 
instructions.
1. Defer joint filling until concrete has aged at least [one] [six] month(s).
2. Do not fill joints until construction traffic has permanently ceased.
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B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave 
contact faces of joints clean and dry.

C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed 
joints.

D. Overfill joint, and trim joint filler flush with top of joint after hardening.

3.13 CONCRETE SURFACE REPAIRS

A. Defective Concrete:
1. Repair and patch defective areas when approved by Architect.
2. Remove and replace concrete that cannot be repaired and patched to Architect's 

approval.

B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 
2-1/2 parts fine aggregate passing a No. 16 sieve, using only enough water for handling 
and placing.

C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks, 
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, 
and stains and other discolorations that cannot be removed by cleaning.
1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more 

than 1/2 inch in any dimension to solid concrete.
a. Limit cut depth to 3/4 inch.
b. Make edges of cuts perpendicular to concrete surface.
c. Clean, dampen with water, and brush-coat holes and voids with bonding 

agent.
d. Fill and compact with patching mortar before bonding agent has dried.
e. Fill form-tie voids with patching mortar or cone plugs secured in place with 

bonding agent.
2. Repair defects on surfaces exposed to view by blending white portland cement and 

standard portland cement, so that, when dry, patching mortar matches surrounding 
color.
a. Patch a test area at inconspicuous locations to verify mixture and color match 

before proceeding with patching.
b. Compact mortar in place and strike off slightly higher than surrounding 

surface.
3. Repair defects on concealed formed surfaces that will affect concrete's durability 

and structural performance as determined by Architect.

D. Repairing Unformed Surfaces:
1. Test unformed surfaces, such as floors and slabs, for finish, and verify surface 

tolerances specified for each surface.
a. Correct low and high areas.
b. Test surfaces sloped to drain for trueness of slope and smoothness; use a 

sloped template.
2. Repair finished surfaces containing surface defects, including spalls, popouts, 

honeycombs, rock pockets, crazing, and cracks in excess of 0.01 inch wide or that 
penetrate to reinforcement or completely through unreinforced sections regardless of 
width, and other objectionable conditions.

3. After concrete has cured at least 14 days, correct high areas by grinding.
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4. Correct localized low areas during, or immediately after, completing 
surface-finishing operations by cutting out low areas and replacing with patching 
mortar.
a. Finish repaired areas to blend into adjacent concrete.

5. Correct other low areas scheduled to receive floor coverings with a repair 
underlayment.
a. Prepare, mix, and apply repair underlayment and primer in accordance with 

manufacturer's written instructions to produce a smooth, uniform, plane, and 
level surface.

b. Feather edges to match adjacent floor elevations.
6. Correct other low areas scheduled to remain exposed with repair topping.

a. Cut out low areas to ensure a minimum repair topping depth of 1/4 inch to 
match adjacent floor elevations.

b. Prepare, mix, and apply repair topping and primer in accordance with 
manufacturer's written instructions to produce a smooth, uniform, plane, and 
level surface.

7. Repair defective areas, except random cracks and single holes 1 inch or less in 
diameter, by cutting out and replacing with fresh concrete.
a. Remove defective areas with clean, square cuts, and expose steel 

reinforcement with at least a 3/4-inch clearance all around.
b. Dampen concrete surfaces in contact with patching concrete and apply 

bonding agent.
c. Mix patching concrete of same materials and mixture as original concrete, 

except without coarse aggregate.
d. Place, compact, and finish to blend with adjacent finished concrete.
e. Cure in same manner as adjacent concrete.

8. Repair random cracks and single holes 1 inch or less in diameter with patching 
mortar.
a. Groove top of cracks and cut out holes to sound concrete, and clean off dust, 

dirt, and loose particles.
b. Dampen cleaned concrete surfaces and apply bonding agent.
c. Place patching mortar before bonding agent has dried.
d. Compact patching mortar and finish to match adjacent concrete.
e. Keep patched area continuously moist for at least 72 hours.

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy 
adhesive and patching mortar.

F. Repair materials and installation not specified above may be used, subject to Architect's 
approval.

3.14 FIELD QUALITY CONTROL

A. Testing Agency: Owner will engage a qualified testing and inspecting agency to perform 
tests and inspections and to submit reports.
1. Testing agency shall be responsible for providing curing container for composite 

samples on Site and verifying that field-cured composite samples are cured in 
accordance with ASTM C31/C31M.

2. Testing agency shall immediately report to Architect, Contractor, and concrete 
manufacturer any failure of Work to comply with Contract Documents.

3. Testing agency shall report results of tests and inspections, in writing, to Owner, 
Architect, Contractor, and concrete manufacturer within 48 hours of inspections and 
tests.
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a. Test reports shall include reporting requirements of ASTM C31/C31M, 
ASTM C39/C39M, and ACI 301, including the following as applicable to 
each test and inspection:
1) Project name.
2) Name of testing agency.
3) Names and certification numbers of field and laboratory technicians 

performing inspections and testing.
4) Name of concrete manufacturer.
5) Date and time of inspection, sampling, and field testing.
6) Date and time of concrete placement.
7) Location in Work of concrete represented by samples.
8) Date and time sample was obtained.
9) Truck and batch ticket numbers.
10) Design compressive strength at 28 days.
11) Concrete mixture designation, proportions, and materials.
12) Field test results.
13) Information on storage and curing of samples before testing, including 

curing method and maximum and minimum temperatures during initial 
curing period.

14) Type of fracture and compressive break strengths at seven days and 28 
days.

B. Batch Tickets: For each load delivered, submit three copies of batch delivery ticket to 
testing agency, indicating quantity, mix identification, admixtures, design strength, 
aggregate size, design air content, design slump at time of batching, and amount of water 
that can be added at Project site.

C. Inspections:
1. Headed bolts and studs.
2. Verification of use of required design mixture.
3. Concrete placement, including conveying and depositing.
4. Curing procedures and maintenance of curing temperature.
5. Verification of concrete strength before removal of shores and forms from beams 

and slabs.
6. Batch Plant Inspections: On a random basis, as determined by Architect.

D. Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance 
with ASTM C 172/C 172M shall be performed in accordance with the following 
requirements:
1. Testing Frequency: Obtain one composite sample for each day's pour of each 

concrete mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each 
additional 50 cu. yd. or fraction thereof.
a. When frequency of testing provides fewer than five compressive-strength 

tests for each concrete mixture, testing shall be conducted from at least five 
randomly selected batches or from each batch if fewer than five are used.

2. Slump: ASTM C143/C143M:
a. One test at point of placement for each composite sample, but not less than 

one test for each day's pour of each concrete mixture.
b. Perform additional tests when concrete consistency appears to change.

3. Slump Flow: ASTM C1611/C1611M:
a. One test at point of placement for each composite sample, but not less than 

one test for each day's pour of each concrete mixture.
b. Perform additional tests when concrete consistency appears to change.
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4. Air Content: ASTM C231/C231M pressure method, for normal-weight concrete; 
[ASTM C173/C173M volumetric method, for structural lightweight concrete].
a. One test for each composite sample, but not less than one test for each day's 

pour of each concrete mixture.
5. Concrete Temperature: ASTM C1064/C1064M:

a. One test hourly when air temperature is 40 deg F and below or 80 deg F and 
above, and one test for each composite sample.

6. Unit Weight: ASTM C567/C567M fresh unit weight of structural lightweight 
concrete.
a. One test for each composite sample, but not less than one test for each day's 

pour of each concrete mixture.
7. Compression Test Specimens: ASTM C31/C31M:

a. Cast and laboratory cure two sets of [two] [three] [four] 6-inch by 12-inch or 
4-inch by 8-inch cylinder specimens for each composite sample.

b. Cast, initial cure, and field cure [two] <Insert number> sets of [two] [three] 
[four] standard cylinder specimens for each composite sample.

8. Compressive-Strength Tests: ASTM C39/C39M.
a. Test one set of [two] [three] [four] laboratory-cured specimens at seven days 

and one set of two specimens at 28 days.
b. Test one set of [two] [three] [four] field-cured specimens at seven days and 

one set of two specimens at 28 days.
c. A compressive-strength test shall be the average compressive strength from a 

set of two specimens obtained from same composite sample and tested at age 
indicated.

9. When strength of field-cured cylinders is less than 85 percent of companion 
laboratory-cured cylinders, Contractor shall evaluate operations and provide 
corrective procedures for protecting and curing in-place concrete.

10. Strength of each concrete mixture will be satisfactory if every average of any three 
consecutive compressive-strength tests equals or exceeds specified compressive 
strength, and no compressive-strength test value falls below specified compressive 
strength by more than 500 psi if specified compressive strength is 5000 psi, or no 
compressive strength test value is less than 10 percent of specified compressive 
strength if specified compressive strength is greater than 5000 psi.

11. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device 
may be permitted by Architect but will not be used as sole basis for approval or 
rejection of concrete.

12. Additional Tests:
a. Testing and inspecting agency shall make additional tests of concrete when 

test results indicate that slump, air entrainment, compressive strengths, or 
other requirements have not been met, as directed by Architect.

b. Testing and inspecting agency may conduct tests to determine adequacy of 
concrete by cored cylinders complying with ASTM C42/C42M or by other 
methods as directed by Architect.
1) Acceptance criteria for concrete strength shall be in accordance with 

ACI 301 section 1.6.6.3.
13. Additional testing and inspecting, at Contractor's expense, will be performed to 

determine compliance of replaced or additional work with specified requirements.
14. Correct deficiencies in the Work that test reports and inspections indicate do not 

comply with the Contract Documents.
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E. Measure floor and slab flatness and levelness in accordance with ASTM E1155 within [24] 
[48] [72] <Insert number> hours of completion of floor finishing and promptly report test 
results to Architect.

3.15 PROTECTION

A. Protect concrete surfaces as follows:
1. Protect from petroleum stains.
2. Diaper hydraulic equipment used over concrete surfaces.
3. Prohibit vehicles from interior concrete slabs.
4. Prohibit use of pipe-cutting machinery over concrete surfaces.
5. Prohibit placement of steel items on concrete surfaces.
6. Prohibit use of acids or acidic detergents over concrete surfaces.
7. Protect liquid floor treatment from damage and wear during the remainder of 

construction period. Use protective methods and materials, including temporary 
covering, recommended in writing by liquid floor treatments installer.

8. Protect concrete surfaces scheduled to receive surface hardener or polished concrete 
finish using Floor Slab Protective Covering.

END OF SECTION
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SECTION 03 35 00 CONCRETE FINISHING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section specifies curing compounds for interior and exterior concrete surfaces. 

B. Related Requirements: 

1. Division 01 Specification Sections apply to Work of this Section. 

2. Section 03 30 00 “Cast in Place Concrete.” 

1.2 REFERENCES 

A. American Society for Testing and Materials: 

1. ASTM C-309 – Standard Specification for Liquid Membrane Forming 

Compounds for Curing Concrete. 

2. 2. ASTM C-1315 – Standard Specification for Liquid Membrane Forming 

Compounds Having Special Properties for Curing and Sealing Concrete. 

1.3 SUBMITTALS 

A. Submit under provisions of Section 01 33 00 “Submittal Procedures.” 

1. Product Data: Manufacturer’s literature to include surface preparation, 

application instructions, recommendations and storage and handling 

requirements. 

2. Test Data: Confirm compliance and performance with specified 

requirements. 

1.4 QUALITY ASSURANCE 

A. Applicator Qualifications: Applicator must have prior experience applying 

specified product or similar products or have manufacturer’s representative on Site 

ensuring that preparation and application are performed correctly. 

B. Mockup: 

1. Architect will select area for mockup. 

2. Prior notice will be given to Architect 4 days before mockups will be 

applied. 

3. Architect must approve mockup before final product is applied. 

4. At the Architect’s discretion, approved mockups may become incorporated 

into the final work. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Materials must be delivered in original, factory sealed containers with the 

manufacturer’s labels including product name and batch numbers. 

B. Store in cool dry area. Protect from freezing. 
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1.6 ENVIRONMENTAL REQUIREMENTS 

A. Environmental Conditions: Do not apply material when temperature is below 45 

degrees F or when temperature is expected to fall below 45 degrees F within 48 

hours. 

B. Protection: Precautions should be taken to avoid damage to any surface near the 

Work zone. 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Sherwin-Williams. 

B. H&C Decorative Concrete Products. 

2.2 MATERIALS 

A. Concrete Sealing Compound: 

1. US SPEC CS-25-1315. 

2. Type: Solvent-based, non-yellowing, VOC compliant, concrete sealing 

compound with acrylic polymers. 

3. Compliance: ASTM C309, Type I, Class B, ASTM C1315 Type I, Class A. 

Minimum 25 percent solids content. Must be VOC compliant in accordance 

with EPA 40 CFR Part 59. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to receive sealing compound. Notify Engineer if surfaces are 

unacceptable. Do not begin application until unacceptable conditions are corrected. 

3.2 APPLICATION 

A. Apply sealing compound to concrete surfaces at a uniform rate in accordance with 

manufacturer’s instructions. 

B. Do not apply to concrete receiving toppings, epoxy coatings, urethane coatings, or 

epoxy adhesives. 

C. Do not dilute curing and sealing compound. 

3.3 PROTECTION 

A. Protect surfaces from traffic until sealing compound has dried. 

END OF SECTION 
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SECTION 04 22 00 - CONCRETE UNIT MASONRY

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Concrete masonry units.
2. Mortar and grout.
3. Embedded flashing.
4. Miscellaneous masonry accessories.

B. Related Requirements:
1. Division 01 Specification Sections apply to Work of this Section.
2. Section 07 62 00 "Sheet Metal Flashing and Trim" for exposed sheet metal flashing 

and for furnishing manufactured reglets installed in masonry joints.

1.2 DEFINITIONS

A. CMU(s): Concrete masonry unit(s).

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.
B. Shop Drawings: For the following:

1. Masonry Units: Show sizes, profiles, coursing, and locations of special shapes.
2. Fabricated Flashing: Detail corner units, end-dam units, and other special 

applications.
C. Samples for Initial Selection:

1. Decorative CMUs, in the form of small-scale units.
2. Colored mortar.

D. Samples for Verification: For each type and color of the following:
1. Exposed Decorative CMUs.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Store masonry units on elevated platforms in a dry location. If units are not stored in an 
enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If 
units become wet, do not install until they are dry.

B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do 
not use cementitious materials that have become damp.

C. Store aggregates where grading and other required characteristics can be maintained and 
contamination avoided.

D. Store masonry accessories, including metal items, to prevent corrosion and accumulation 
of dirt and oil.
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PART 2 -  PRODUCTS

2.1 MANUFACTURERS

A. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture 
and color, or a uniform blend within the ranges accepted for these characteristics, from 
single source from single manufacturer for each product required.

B. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality, 
including color for exposed masonry, from single manufacturer for each cementitious 
component and from single source or producer for each aggregate.

2.2 UNIT MASONRY, GENERAL

A. Masonry Standard: Comply with TMS 602/ACI 530.1/ASCE 6 except as modified by 
requirements in the Contract Documents.

B. Defective Units: Referenced masonry unit standards may allow a certain percentage of 
units to contain chips, cracks, or other defects exceeding limits stated. Do not use units 
where such defects are exposed in the completed Work and will be within 20 feet vertically 
and horizontally of a walking surface.

2.3 CONCRETE MASONRY UNITS

A. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed 
faces of adjacent units unless otherwise indicated.
1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, 

bonding, and other special conditions.
2. Provide square-edged units for outside corners unless otherwise indicated.

B. CMUs: ASTM C 90.
1. Density Classification: Normal weight.
2. Size (Width): Manufactured to dimensions 3/8-inch less-than-nominal dimensions.
3. Exposed Faces: Provide color and texture matching the range represented by 

Architect's sample.

2.4 MASONRY LINTELS

A. General: Provide one of the following:
B. Masonry Lintels: Prefabricated or built-in-place masonry lintels made from bond beam 

CMUs matching adjacent CMUs in color, texture, and density classification, with 
reinforcing bars placed as indicated and filled with coarse grout. Cure precast lintels before 
handling and installing. Temporarily support built-in-place lintels until cured.

2.5 MORTAR AND GROUT MATERIALS

A. Portland Cement: ASTM C150, Type I or II, except Type III may be used for cold-weather 
construction. Provide natural color or white cement as required to produce mortar color 
indicated.

B. Hydrated Lime: ASTM C207, Type S.
C. Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime 

containing no other ingredients.

4026322
04/23

CONCRETE UNIT MASONRY 04 22 00 - 2



Midland County
Facilities Warehouse

 

D. Aggregate for Mortar: ASTM C 144.
1. For mortar that is exposed to view, use washed aggregate consisting of natural sand 

or crushed stone.
2. For joints less than 1/4-inch thick, use aggregate graded with 100 percent passing 

the No. 16 sieve.
E. Aggregate for Grout: ASTM C404.
F. Water: Potable.

2.6 TIES AND ANCHORS

A. General: Ties and anchors shall extend at least 1-1/2 inches into masonry but with at least a 
5/8-inch cover on outside face.

B. Materials: Provide ties and anchors specified in this article that are made from materials 
that comply with the following unless otherwise indicated:
1. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A82, with ASTM A153, Class B-2 

coating.
2. Stainless-Steel Wire: ASTM A580, Type 316.
3. Stainless-Steel Sheet: ASTM A240 or ASTM A666, Type 316.

2.7 EMBEDDED FLASHING MATERIALS

A. Metal Flashing: Provide metal flashing complying with SMACNA's "Architectural Sheet 
Metal Manual," Section 07 62 00 "Sheet Metal Flashing and Trim," and as follows:
1. Fabricate through-wall flashing with drip edge where indicated. Fabricate by 

extending flashing 1/2-inch out from wall, with outer edge bent down 30 degrees 
and hemmed.

B. Flexible Flashing: Use one of the following unless otherwise indicated:
1. Butyl Rubber Flashing: Composite, self-adhesive, flashing product consisting of a 

pliable, butyl rubber compound, bonded to a high-density polyethylene film, 
aluminum foil, or spunbonded polyolefin to produce an overall thickness of not less 
than 0.030-inch.
a. Products: Subject to compliance with requirements, available products that 

may be incorporated into the Work include, but are not limited to, the 
following:
1) DuPont Building Innovations: E. I. du Pont de Nemours and Company; 

DuPont Flashing Tape.
2) Grace Construction Products; W. R. Grace & Co. - Conn.; Vycor Butyl 

Self Adhered Flashing.
b. Accessories: Provide preformed corners, end dams, other special shapes, and 

seaming materials produced by flashing manufacturer.
C. Application: Unless otherwise indicated, use the following:

1. Where flashing is indicated to receive counterflashing, use metal flashing.
2. Where flashing is indicated to be turned down at or beyond the wall face, use metal 

flashing.
3. Where flashing is partly exposed and is indicated to terminate at the wall face, use 

metal flashing with a drip edge.
4. Where flashing is fully concealed, use metal flashing or flexible flashing.
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D. Single-Wythe CMU Flashing System: System of CMU cell flashing pans and interlocking 
CMU web covers made from UV-resistant, high-density polyethylene. Cell flashing pans 
have integral weep spouts designed to be built into mortar bed joints and that extend into 
the cell to prevent clogging with mortar.

E. Solder and Sealants for Sheet Metal Flashings: As specified in Section 07 62 00 "Sheet 
Metal Flashing and Trim."
1. Solder for Stainless Steel: ASTM B32, Grade Sn96, with acid flux of type 

recommended by stainless-steel sheet manufacturer.
2. Elastomeric Sealant: ASTM C920, chemically curing urethane polysulfide silicone 

sealant; of type, grade, class, and use classifications required to seal joints in sheet 
metal flashing and remain watertight.

F. Adhesives, Primers, and Seam Tapes for Flashings: Flashing manufacturer's standard 
products or products recommended by flashing manufacturer for bonding flashing sheets to 
each other and to substrates.

2.8 MORTAR AND GROUT MIXES

A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, 
retarders, water-repellent agents, antifreeze compounds, or other admixtures unless 
otherwise indicated.
1. Do not use calcium chloride in mortar or grout.
2. Use portland cement-lime mortar unless otherwise indicated.

B. Colored-Aggregate Mortar: Produce required mortar color by using colored aggregates and 
natural color or white cement as necessary to produce required mortar color.
1. Mix to match Architect's sample.

C. Grout for Unit Masonry: Comply with ASTM C476.
1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) 

that will comply with TMS 602/ACI 530.1/ASCE 6 for dimensions of grout spaces 
and pour height.

2. Proportion grout in accordance with ASTM C476, paragraph 4.2.2 for specified 
28-day compressive strength indicated, but not less than 2,000 psi.

3. Provide grout with a slump of [8 to 11 inches] [10 to 11 inches] as measured 
according to ASTM C143.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine conditions, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of the Work.
1. For the record, prepare written report, endorsed by Installer, listing conditions 

detrimental to performance of the Work.
2. Verify that foundations are within tolerances specified.
3. Verify that substrates are free of substances that would impair mortar bond.

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

3.2 INSTALLATION, GENERAL

A. Build chases and recesses to accommodate items specified in this and other Sections.
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B. Leave openings for equipment to be installed before completing masonry. After installing 
equipment, complete masonry to match construction immediately adjacent to opening.

C. Use full-size units without cutting if possible. If cutting is required to provide a continuous 
pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, 
sharp, unchipped edges. Allow units to dry before laying unless wetting of units is 
specified. Install cut units with cut surfaces and, where possible, cut edges concealed.

3.3 TOLERANCES

A. Dimensions and Locations of Elements:
1. For dimensions in cross section or elevation, do not vary by more than plus 1/2-inch 

or minus 1/4-inch.
2. For location of elements in plan, do not vary from that indicated by more than plus 

or minus 1/2-inch.
3. For location of elements in elevation, do not vary from that indicated by more than 

plus or minus 1/4-inch in a story height or 1/2-inch total.
B. Lines and Levels:

1. For bed joints and top surfaces of bearing walls, do not vary from level by more than 
1/4-inch in 10 feet, or 1/2-inch maximum.

2. For vertical lines and surfaces do not vary from plumb by more than 1/4-inch in 10 
feet, 3/8-inch in 20 feet, or 1/2-inch maximum.

3. For conspicuous vertical lines, such as external corners, door jambs, reveals, and 
expansion and control joints, do not vary from plumb by more than 1/8-inch in 10 
feet, 1/4-inch in 20 feet, or 1/2-inch maximum.

4. For lines and surfaces, do not vary from straight by more than 1/4-inch in 10 feet, 
3/8-inch in 20 feet, or 1/2-inch maximum.

5. For vertical alignment of exposed head joints, do not vary from plumb by more than 
1/4-inch in 10 feet, or 1/2-inch maximum.

6. For faces of adjacent exposed masonry units, do not vary from flush alignment by 
more than 1/16-inch.

C. Joints:
1. For bed joints, do not vary from thickness indicated by more than plus or minus

1/8-inch, with a maximum thickness limited to 1/2-inch.

3.4 LAYING MASONRY WALLS

A. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in 
running bond; do not use units with less-than-nominal 4-inch horizontal face dimensions at 
corners or jambs.

B. Stopping and Resuming Work: Stop work by stepping back units in each course from those 
in course below; do not tooth. When resuming work, clean masonry surfaces that are to 
receive mortar, remove loose masonry units and mortar, and wet brick if required before 
laying fresh masonry.

3.5 MORTAR BEDDING AND JOINTING

A. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than 
joint thickness unless otherwise indicated.
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3.6 CONTROL AND EXPANSION JOINTS

A. General: Install control- and expansion-joint materials in unit masonry as masonry 
progresses. Do not allow materials to span control and expansion joints without provision 
to allow for in-plane wall or partition movement.

B. Form control joints in concrete masonry using one of the following methods:
1. Install preformed control-joint gaskets designed to fit standard sash block.
2. Install interlocking units designed for control joints. Install bond-breaker strips at 

joint. Keep head joints free and clear of mortar, or rake out joint for application of 
sealant.

3. Install temporary foam-plastic filler in head joints, and remove filler when unit 
masonry is complete for application of sealant.

3.7 LINTELS

A. Provide masonry lintels where shown and where openings of more than 12 inches for 
brick-size units and 24 inches for block-size units are shown without structural steel or 
other supporting lintels.

B. Provide minimum bearing of 8 inches at each jamb unless otherwise indicated.

3.8 FLASHING

A. General: Install embedded flashing at ledges and other obstructions to downward flow of 
water in wall where indicated.

B. Install flashing as follows unless otherwise indicated:
1. Prepare masonry surfaces so they are smooth and free from projections that could 

puncture flashing. Where flashing is within mortar joint, place through-wall flashing 
on sloping bed of mortar and cover with mortar. Before covering with mortar, seal 
penetrations in flashing with adhesive, sealant, or tape as recommended by flashing 
manufacturer.

2. At lintels, extend flashing a minimum of 6 inches into masonry at each end. At 
heads and sills, extend flashing 6 inches at ends and turn up not less than 2 inches to 
form end dams.

3. Interlock end joints of ribbed sheet metal flashing by overlapping ribs not less than 
1-1/2 inches or as recommended by flashing manufacturer, and seal lap with 
elastomeric sealant complying with requirements in Section 07 92 00 "Joint 
Sealants" for application indicated.

4. Install metal drip edges with ribbed sheet metal flashing by interlocking hemmed 
edges to form hooked seam. Seal seam with elastomeric sealant complying with 
requirements in Section 07 92 00 "Joint Sealants" for application indicated.

5. Install metal drip edges beneath flexible flashing at exterior face of wall. Stop 
flexible flashing 1/2-inch back from outside face of wall, and adhere flexible 
flashing to top of metal drip edge.

C. Install reglets and nailers for flashing and other related construction where they are shown 
to be built into masonry.
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3.9 FIELD QUALITY CONTROL

A. Testing and Inspecting: Owner will engage special inspectors to perform tests and 
inspections and prepare reports. Allow inspectors access to scaffolding and work areas as 
needed to perform tests and inspections. Retesting of materials that fail to comply with 
specified requirements shall be done at Contractor's expense.

B. Concrete Masonry Unit Test: For each type of unit provided, according to ASTM C140 for 
compressive strength.

C. Mortar Test (Property Specification): For each mix provided, according to ASTM C780. 
Test mortar for mortar air content and compressive strength.

D. Grout Test (Compressive Strength): For each mix provided, according to ASTM C1019.

3.10 REPAIRING, POINTING, AND CLEANING

A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise 
damaged or that do not match adjoining units. Install new units to match adjoining units; 
install in fresh mortar, pointed to eliminate evidence of replacement.

B. Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and 
completely fill with mortar. Point up joints, including corners, openings, and adjacent 
construction, to provide a neat, uniform appearance. Prepare joints for sealant application, 
where indicated.

C. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove 
mortar fins and smears before tooling joints.

D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as 
follows:
1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape 

hoes or chisels.
2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for 

comparison purposes. Obtain Architect's approval of sample cleaning before 
proceeding with cleaning of masonry.

3. Protect adjacent stone and non-masonry surfaces from contact with cleaner by 
covering them with liquid strippable masking agent or polyethylene film and 
waterproof masking tape.

4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by 
rinsing surfaces thoroughly with clear water.

5. Clean concrete masonry by applicable cleaning methods indicated in NCMA TEK 
8-4A.

3.11 MASONRY WASTE DISPOSAL

A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are 
Contractor's property. At completion of unit masonry work, remove from Project Site.

B. Masonry Waste Recycling: Return broken CMUs not used as fill to manufacturer for 
recycling.

C. Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as 
described above or recycled, and other masonry waste, and legally dispose of off Owner's 
property.

END OF SECTION
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SECTION 05 12 00 - STRUCTURAL STEEL FRAMING

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Structural steel.
2. Grout.

B. Related Requirements:
1. Division 01 Specification Sections apply to Work of this Section.
2. Section 05 50 00 "Metal Fabrications" for steel lintels and shelf angles not attached 

to structural-steel fram, miscellaneous steel fabrications, and other steel items not 
defined as structural steel.

1.2 DEFINITIONS

A. Structural Steel: Elements of the structural frame indicated on Drawings and as described 
in AISC 303, "Code of Standard Practice for Steel Buildings and Bridges."

1.3 COORDINATION

A. Coordinate installation of anchorage items to be embedded in or attached to other 
construction without delaying the Work. Provide setting diagrams, sheet metal templates, 
instructions, and directions for installation.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.
B. Shop Drawings: Show fabrication of structural-steel components.

1. Include details of cuts, connections, splices, camber, holes, and other pertinent data.
2. Include embedment Drawings.
3. Indicate welds by standard AWS symbols, distinguishing between shop and field 

welds, and show size, length, and type of each weld. Show backing bars that are to 
be removed and supplemental fillet welds where backing bars are to remain.

4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts. 
Identify pretensioned and slip-critical, high-strength bolted connections.

1.5 INFORMATIONAL SUBMITTALS

A. Welding certificates.
B. Mill test reports for structural-steel materials, including chemical and physical properties.
C. Field quality-control reports.

1.6 QUALITY ASSURANCE

A. Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality 
Certification Program and is designated an AISC-Certified Plant, Category BU or is 
accredited by the IAS Fabricator Inspection Program for Structural Steel (Acceptance 
Criteria 172).
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B. Installer Qualifications: A qualified Installer who participates in the AISC Quality 
Certification Program and is designated an AISC-Certified Erector, Category CSE.

C. Welding Qualifications: Qualify procedures and personnel in accordance with 
AWS D1.1/D1.1M "Structural Welding Code - Steel."

D. Comply with applicable provisions of the following specifications and documents:
1. AISC 360.
2. RCSC's "Specification for Structural Joints Using High-Strength Bolts."

1.7 DELIVERY, STORAGE, AND HANDLING

A. Store materials to permit easy access for inspection and identification. Keep steel members 
off ground and spaced by using pallets, dunnage, or other supports and spacers. Protect 
steel members and packaged materials from corrosion and deterioration.
1. Do not store materials on structure in a manner that might cause distortion, damage, 

or overload to members or supporting structures. Repair or replace damaged 
materials or structures as directed.

B. Store fasteners in a protected place in sealed containers with manufacturer's labels intact.
1. Fasteners may be repackaged provided Owner's testing and inspecting agency 

observes repackaging and seals containers.
2. Clean and relubricate bolts and nuts that become dry or rusty before use.
3. Comply with manufacturers' written recommendations for cleaning and lubricating 

ASTM F1852, fasteners and for retesting fasteners after lubrication.

PART 2 -  PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Connections: Provide typical framing details as shown on Contract Documents.

2.2 STRUCTURAL-STEEL MATERIALS
A. Recycled Content of Steel Products: Provide products with an average recycled content of 

steel products so postconsumer recycled content plus one-half of preconsumer recycled 
content is not less than the following:
1. W-Shapes: ASTM A992.
2. Channels, Angles: ASTM A36.
3. Plate and Bar: ASTM A36.
4. Cold-Formed Hollow Structural Sections: ASTM A500, Grade B or Grade C, 

structural tubing.
5. Steel Pipe: ASTM A53, Type E or Type S, Grade B.
6. Welding Electrodes: Comply with AWS requirements.

2.3 BOLTS AND CONNECTORS

A. High-Strength Bolts, Nuts, and Washers: ASTM F3125, Grade A325, Type 1, heavy-hex 
steel structural bolts; ASTM A563, Grade C, heavy-hex carbon-steel nuts; and 
ASTM F436, Type 1, hardened carbon-steel washers; all with plain finish.
1. Direct-Tension Indicators: ASTM F959, Type 325, compressible-washer type with 

plain finish (at Contractor's option).
2. Twist-Off Type Tension Control Bolt Assemblies: ASTM F3125, Grade F1852 

(Equivalent to A325).
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B. Tension-Control, High-Strength Bolts-Nuts-Washer Assemblies: ASTM F1852, Type 1, 
heavy-hex or round head assemblies consisting of steel structural bolts-nut-washer 
assemblies with splined ends; ASTM A563, Grade DH, and hardened carbon-steel 
washers; all with plain finish (at Contractor' option).

C. Unheaded Anchor Rods: ASTM F1554 Grade 36.
1. Configuration: Straight.
2. Nuts: ASTM A563 heavy-hex carbon steel.
3. Plate Washers: ASTM A36 carbon steel.
4. Washers: ASTM F436, Type 1, hardened carbon steel.
5. Finish: Hot-dip zinc coating, ASTM A153, Class C.

D. Threaded Rods: ASTM A36.
1. Nuts: ASTM A563 heavy-hex carbon steel.
2. Washers: ASTM F436, Type 1 hardened or ASTM 36 carbon steel.
3. Finish: Plain.

2.4 PRIMER

A. Steel Primer:
1. Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer 

complying with MPI#79 and compatible with topcoat.

2.5 FABRICATION

A. Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate in 
accordance with AISC 303 and to AISC 360.
1. Complete structural-steel assemblies, including welding of units, before starting 

shop-priming operations.
B. Bolt Holes: Cut, drill, or punch standard bolt holes perpendicular to metal surfaces.
C. Finishing: Accurately finish ends of columns and other members transmitting bearing 

loads.
D. Cleaning: Clean and prepare steel surfaces that are to remain unpainted in accordance with 

SSPC-SP 2 "Hand Tool Cleaning." 
E. Holes: Provide holes required for securing other work to structural steel and for other work 

to pass through steel members.
1. Cut, drill, or punch holes perpendicular to steel surfaces. Do not thermally cut bolt 

holes or enlarge holes by burning.
2. Baseplate Holes: Cut, drill, mechanically thermal cut, or punch holes perpendicular 

to steel surfaces.
3. Weld threaded nuts to framing and other specialty items indicated to receive other 

work.

2.6 SHOP CONNECTIONS

A. High-Strength Bolts: Shop install high-strength bolts in accordance with RCSC's 
"Specification for Structural Joints Using High-Strength Bolts" for type of bolt and type of 
joint specified.
1. Joint Type: Snug tightened.

B. Weld Connections: Comply with AWS D1.1 for tolerances, appearances, welding 
procedure specifications, weld quality, and methods used in correcting welding work.
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2.7 SHOP PRIMING

A. Shop prime steel surfaces, except the following:
1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded 

members to a depth of 2 inches.
2. Surfaces to be field welded.
3. Surfaces of high-strength bolted, slip-critical connections.
4. Surfaces to receive sprayed fire-resistive materials (applied fireproofing).
5. Galvanized surfaces .
6. Surfaces enclosed in interior construction.

B. Surface Preparation of Steel: Clean surfaces to be painted. Remove loose rust and mill 
scale and spatter, slag, or flux deposits. Prepare surfaces in accordance with the following 
specifications and standards:
1. SSPC-SP 2 "Hand Tool Cleaning."

C. Priming: Immediately after surface preparation, apply primer in accordance with 
manufacturer's written instructions and at rate recommended by SSPC to provide a 
minimum dry film thickness of 1.5 mils. Use priming methods that result in full coverage 
of joints, corners, edges, and exposed surfaces.

2.8 SOURCE QUALITY CONTROL

A. Testing Agency: Owner will engage a qualified testing agency to perform shop tests and 
inspections as required.
1. Bolted Connections: Inspect and test shop-bolted connections in accordance with 

RCSC's "Specification for Structural Joints Using High-Strength Bolts."
2. Welded Connections: Visually inspect shop-welded connections in accordance with 

AWS D1.1.
3. Prepare test and inspection reports.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Verify, with certified steel erector present, elevations of concrete-surfaces and locations of 
anchor rods, bearing plates, and other embedments for compliance with requirements.

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

3.2 PREPARATION

A. Provide temporary shores, guys, braces, and other supports during erection to keep 
structural steel secure, plumb, and in alignment against temporary construction loads and 
loads equal in intensity to design loads. Remove temporary supports when permanent 
structural steel, connections, and bracing are in place unless otherwise.

3.3 ERECTION

A. Set structural steel accurately in locations and to elevations indicated and in accordance 
with AISC 303 and AISC 360.
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B. Baseplates Bearing Plates and Leveling Plates: Clean concrete- and masonry-bearing 
surfaces of bond-reducing materials, and roughen surfaces prior to setting plates. Clean 
bottom surface of plates.
1. Set plates for structural members on wedges, shims, or setting nuts as required.
2. Weld plate washers to top of baseplate.
3. Snug-tighten anchor rods after supported members have been positioned and 

plumbed. Do not remove wedges or shims but, if protruding, cut off flush with edge 
of plate before packing with grout.

C. Maintain erection tolerances of structural steel within AISC 303.
D. Align and adjust various members that form part of complete frame or structure before 

permanently fastening. Before assembly, clean bearing surfaces and other surfaces that are 
in permanent contact with members. Perform necessary adjustments to compensate for 
discrepancies in elevations and alignment.
1. Level and plumb individual members of structure. Slope roof framing members to 

slopes indicated on Drawings.
E. Splice members only where indicated.
F. Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that 

must be enlarged to admit bolts.

3.4 FIELD CONNECTIONS

A. High-Strength Bolts: Install high-strength bolts in accordance with RCSC's "Specification 
for Structural Joints Using High-Strength Bolts" for bolt and joint type specified.
1. Joint Type: Snug tightened.

B. Weld Connections: Comply with AWS D1.1 for tolerances, appearances, welding 
procedure specifications, weld quality, and methods used in correcting welding work.
1. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of 

temporary connections, and removal of paint on surfaces adjacent to field welds.

3.5 FIELD QUALITY CONTROL

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and 
inspections as required.

B. Bolted Connections: Inspect bolted connections according to RCSC's "Specification for 
Structural Joints Using Higher-Strength Bolts."

C. Welded Connections: Visually inspect field welds according to AWS D1.1.

3.6 REPAIR AND PROTECTION

A. Touchup Painting:
1. Immediately after erection, clean exposed areas where primer is damaged or 

missing, and paint with the same material as used for shop painting to comply with 
SSPC-PA 1 for touching up shop-painted surfaces.
a. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 

power-tool cleaning.

END OF SECTION
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SECTION 06 16 00 - SHEATHING

PART 1 -  GENERAL

1.1 SUMMARY

A. Related Requirements:
1. Division 01 Specification Sections apply to Work of this Section.

1.2 DELIVERY, STORAGE, AND HANDLING

A. Stack panels flat with spacers beneath and between each bundle to provide air circulation. 
Protect sheathing from weather by covering with waterproof sheeting, securely anchored. 
Provide for air circulation around stacks and under coverings.

PART 2 -  PRODUCTS

2.1 WOOD PANEL PRODUCTS

A. Thickness: As needed to comply with requirements specified, but not less than thickness 
indicated.

B. Factory mark panels to indicate compliance with applicable standard.

2.2 FASTENERS

A. General: Provide fasteners of size and type indicated that comply with requirements 
specified in this article for material and manufacture.
1. For sheathing, provide fasteners [with hot-dip zinc coating complying with 

ASTM A153/A153M] [of Type 304 stainless steel].
2. For sheathing, provide fasteners with organic-polymer or other corrosion-protective 

coating having a salt-spray resistance of more than 800 hours according to 
ASTM B117.

B. Nails, Brads, and Staples: ASTM F1667.
C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to 

authorities having jurisdiction, based on ICC-ES AC70.
D. Screws for Fastening Sheathing to Wood Framing: ASTM C1002.
E. Screws for Fastening Wood Structural Panels to Cold-Formed Metal Framing: 

ASTM C954, except with wafer heads and reamer wings, length as recommended by screw 
manufacturer for material being fastened.

F. Screws for Fastening Gypsum Sheathing to Cold-Formed Metal Framing: Steel drill 
screws, in length recommended by sheathing manufacturer for thickness of sheathing to be 
attached.
1. For steel framing less than 0.0329 inch thick, use screws that comply with 

ASTM C1002.
2. For steel framing from 0.033 to 0.112 inch thick, use screws that comply with 

ASTM C954.
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G. Screws for Fastening Composite Nail Base Insulated Roof Sheathing to Metal Roof Deck: 
Steel drill screws, in type and length recommended by sheathing manufacturer for 
thickness of sheathing to be attached, with organic-polymer or other corrosion-protective 
coating having a salt-spray resistance of more than 800 hours according to ASTM B117. 
Provide washers or plates if recommended by sheathing manufacturer.

2.3 MISCELLANEOUS MATERIALS

A. Adhesives for Field Gluing Panels to Wood Framing: Formulation complying with 
[APA AFG-01] [ASTM D3498] that is approved for use with type of construction panel 
indicated by manufacturers of both adhesives and panels.

PART 3 -  EXECUTION

3.1 INSTALLATION, GENERAL

A. Do not use materials with defects that impair quality of sheathing or pieces that are too 
small to use with minimum number of joints or optimum joint arrangement. Arrange joints 
so that pieces do not span between fewer than three support members.

B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against 
abutting construction unless otherwise indicated.

C. Securely attach to substrate by fastening as indicated, complying with the following:
1. Table 2304.9.1, "Fastening Schedule," in the ICC's International Building Code.
2. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), 

"Alternate Attachments," in the ICC's International Residential Code for One- and 
Two-Family Dwellings.

3. ICC-ES evaluation report for fastener.
D. Use common wire nails unless otherwise indicated. Select fasteners of size that will not 

fully penetrate members where opposite side will be exposed to view or will receive finish 
materials. Make tight connections. Install fasteners without splitting wood.

E. Coordinate sheathing installation with flashing and joint-sealant installation so these 
materials are installed in sequence and manner that prevent exterior moisture from passing 
through completed assembly.

F. Do not bridge building expansion joints; cut and space edges of panels to match spacing of 
structural support elements.

G. Coordinate sheathing installation with installation of materials installed over sheathing so 
sheathing is not exposed to precipitation or left exposed at end of the workday when rain is 
forecast.

3.2 WOOD STRUCTURAL PANEL INSTALLATION

A. General: Comply with applicable recommendations in APA Form No. E30, "Engineered 
Wood Construction Guide," for types of structural-use panels and applications indicated.

END OF SECTION

4026322
04/23

SHEATHING 06 16 00 - 2



Midland County 

Facilities Warehouse 

4026322 INSULATING SHEATHING 1 

04/23 

SECTION 06 16 13 – INSULATING SHEATHING (ZIP System R Sheathing) 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes insulating wall sheathing with integral water-resistive barrier and air 

barrier. 

B. Related Requirements: 

1. Division 01 Specification Sections apply to Work of this Section. 

1.2 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports: From ICC-ES, for wood sheathing and seam tape. 

B. Product Certifications: From manufacturer, indicating that sheathing products comply with 

ICC-ES AC269 and ICC-ES AC310. 

1.3 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Provide wood products from manufacturer certified by SFI, 

FSC, or comparable sustainable forestry program acceptable to Architect. 

B. Provide wall sheathing products meeting requirements for water-resistive barrier in 

accordance with ICC-ES AC310. 

C. Provide wall sheathing products meeting requirements of ICC-ES AC269. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Comply with manufacturer's written instructions for protection of sheathing products from 

weather prior to installation. 

1.5 WARRANTY 

A. Special Manufacturer's Warranty: Manufacturer's standard form in which sheathing 

manufacturer agrees to repair or replace sheathing products that demonstrate deterioration 

or failure under normal use due to manufacturing defects within warranty period specified, 

when installed according to manufacturer's instructions. 

1. Warranty Period for Sheathing Products: 30 years following date of Substantial 

Completion. 

2. Warranty Conditions: Special warranties exclude deterioration or failure due to 

structural movement resulting in stresses on sheathing products exceeding 

manufacturer's written specifications, or due to air or moisture infiltration resulting 

from cladding failure or mechanical damage. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product: Provide sheathing products manufactured by Huber Engineered 

Woods LLC, Charlotte NC; Phone: 800.933.9220; Website: www.zipsystem.com. 

http://www.zipsystem.com/
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2.2 COMPOSITE INSULATING WALL SHEATHING 

A. Composite Insulating Wall Sheathing: Oriented-strand-board Exposure 1 sheathing 7/16 

inch (11.1 mm) thick, with factory-laminated water-resistive barrier exterior facer, and 

with rigid foam plastic insulating board laminated to interior face. 

1. Basis-of-Design Product: Provide Huber Engineered Woods LLC; ZIP System R 

Sheathing. 

2. Span Rating and Performance Category of Sheathing Layer: Not less than 24/16; 

7/16 Performance Category. 

3. Thickness: 1 inch. 

4. Thermal Resistivity (R Value): 6.6 degrees F by h by square feet/Btu by inches at 75 

degrees F (46 K x m/W at 24 degrees C). 

5. Edge Profile: Square edge. 

6. Exterior Facer: Medium-density, phenolic-impregnated polymer-modified sheet 

material meeting requirements for ASTM D779 Grade D weather-resistive barrier in 

accordance with ICC AC38 and AC310, with fastener spacing symbols on exterior 

facer for 16-inch and 24-inch on center spacing, with the following characteristics 

a. Water Resistance of Coatings, ASTM D2247: Pass 14 day exposure test. 

b. Moisture Vapor Transmission, ASTM E96: Not less than 12 perms. 

c. Water Penetration, ASTM E331: Pass at 2.86 lbf/sq. ft. 

d. Wind Driven Rain, TAS-100: Pass. 

e. Accelerated Weathering, ASTM G154: Pass. 

2.3 FASTENERS 

A. Fasteners, General: Size and type complying with manufacturer's written instructions for 

Project conditions and requirements of authorities having jurisdiction. 

1. Corrosion Resistance: Hot-dip zinc coating, ASTM A153. 

B. Nails, Brads, and Staples: ICC AC116 and ICC AC201. 

C. Power-Driven Fasteners: ICC-ES-1539 or NER-272. 

D. Wood Screws: ASME B18.6.1. 

2.4 SHEATHING JOINT-AND-PENETRATION TREATMENT MATERIAL 

A. Self-Adhering Seam and Flashing Tape: Pressure-sensitive, self-adhering, cold-applied, 

seam tape consisting of polyolefin film with acrylic adhesive, meeting ICC AC148. 

1. Basis-of-Design Product: Provide Huber Engineered Woods; ZIP System Tape. 

2. Thickness: 0.012-inch. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine framing spacing and alignment to determine if Work is ready to receive 

sheathing. Proceed with sheathing Work once conditions meet requirements. 
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3.2 SHEATHING INSTALLATION 

A. Install sheathing panels in accordance with manufacturer's written instructions, 

requirements of applicable Evaluation Reports, and requirements of authorities having 

jurisdiction. 

B. Air and Moisture Barrier: Coordinate sheathing installation with flashing and joint sealant 

installation and with adjacent building air and moisture barrier components to provide 

complete, continuous air- and moisture- barrier. 

C. Do not bridge expansion joints; allow joint spacing equal to spacing of structural supports. 

D. Install panels with laminated facer to exterior. Stagger end joints of adjacent panel runs. 

1. IBC: Table 2304.9.1 Fastening Schedule. 

E. Apply seam tape at all panel seams, penetrations, and facer defects or cracks to form 

continuous weathertight surface. Apply tape according to manufacturer's written 

instructions and requirements of ICC-ES applicable to tape application. 

END OF SECTION 
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SECTION 06 41 16 - PLASTIC-LAMINATE-CLAD ARCHITECTURAL CABINETS

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Plastic-laminate-clad architectural cabinets.

B. Related Requirements:
1. Division 01 Specification Sections apply to Work of this Section.

1.2 COORDINATION

A. Hardware Coordination: Distribute copies of approved hardware schedule specified in 
Section 08 71 00 "Door Hardware" to manufacturer of architectural cabinets; coordinate 
Shop Drawings and fabrication with hardware requirements.

1.3 ACTION SUBMITTALS

A. Shop Drawings:
1. Include plans, elevations, sections, and attachment details.
2. Show locations and sizes of furring, blocking, and hanging strips if used, including 

concealed blocking and reinforcement specified in other Sections.
3. Show locations and sizes of cutouts and holes for items installed in plastic-laminate 

architectural cabinets.
B. Samples for Verification: For the following:

1. Plastic Laminates: In largest size available by manufacturer, for each type, color, 
pattern, and surface finish required.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Do not deliver cabinets until painting and similar finish operations that might damage 
architectural cabinets have been completed in installation areas. Store cabinets in 
installation areas or in areas where environmental conditions comply with requirements 
specified in "Field Conditions" Article.

1.5 FIELD CONDITIONS

A. Environmental Limitations: Do not deliver or install cabinets until building is enclosed, 
wet-work is complete, and HVAC system is operating and maintaining temperature and 
relative humidity at levels planned for building occupants during the remainder of the 
construction period.

B. Environmental Limitations: Do not deliver or install cabinets until building is enclosed, 
wet-work is complete, and HVAC system is operating and maintaining temperature 
between 60 and 90 deg F and relative humidity between 25 and 55 percent during the 
remainder of the construction period.
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C. Field Measurements: Where cabinets are indicated to fit to other construction, verify 
dimensions of other construction by field measurements before fabrication, and indicate 
measurements on Shop Drawings. Coordinate fabrication schedule with construction 
progress to avoid delaying the Work.
1. Locate concealed framing, blocking, and reinforcements that support cabinets by 

field measurements before being enclosed/concealed by construction, and indicate 
measurements on Shop Drawings.

PART 2 -  PRODUCTS

2.1 PLASTIC-LAMINATE-CLAD ARCHITECTURAL CABINETS

A. Quality Standard: Unless otherwise indicated, comply with the Architectural Woodwork 
Standards for grades of cabinets indicated for construction, finishes, installation, and other 
requirements.

2.2 CABINET HARDWARE AND ACCESSORIES

A. General: Provide cabinet hardware and accessory materials associated with architectural 
cabinets except for items specified in Section 08 71 00 "Door Hardware." 
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. Accuride International.
b. Blum, Julius & Co., Inc.
c. CompX International, Inc.
d. Grass America Inc.
e. Hettich America L.P.
f. Knape & Vogt Manufacturing Company.

B. Frameless Concealed Hinges (European Type): ANSI/BHMA A156.9, B01602, 100 
degrees of opening, self-closing.

C. Back-Mounted Pulls: ANSI/BHMA A156.9, B02011.
D. Wire Pulls: Back mounted, solid metal, 5 inches long, 2-1/2 inches deep, and 5/16-inch in 

diameter.
E. Adjustable Shelf Standards and Supports: ANSI/BHMA A156.9, B04071; with shelf rests, 

B04081.
F. Shelf Rests: ANSI/BHMA A156.9, B04013; plastic two-pin plastic with shelf hold-down 

clip.
G. Drawer Slides: ANSI/BHMA A156.9.

1. Grade 1 and Grade 2: Side mounted and extending under bottom edge of drawer.
a. Type: Partial extension.
b. Material: Zinc-plated steel with polymer rollers.

2. For drawers more than 6 inches high or more than 24 inches wide, provide 
Grade 1HD-200.

H. Door and Drawer Silencers: ANSI/BHMA A156.16, L03011.

I. Exposed Hardware Finishes: For exposed hardware, provide finish that complies with 
ANSI/BHMA A156.18 for ANSI/BHMA finish number indicated.
1. Satin Chromium Plated: ANSI/BHMA 626 for brass or bronze base; 

ANSI/BHMA 652 for steel base.
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J. For concealed hardware, provide manufacturer's standard finish that complies with product 
class requirements in ANSI/BHMA A156.9.

2.3 FABRICATION

A. Fabricate architectural cabinets to dimensions, profiles, and details indicated.
B. Complete fabrication, including assembly and hardware application, to maximum extent 

possible before shipment to Project Site. Disassemble components only as necessary for 
shipment and installation. Where necessary for fitting at Site, provide ample allowance for 
scribing, trimming, and fitting.
1. Notify Architect 7 days in advance of the dates and times architectural cabinet 

fabrication will be complete.
2. Trial fit assemblies at manufacturer's shop that cannot be shipped completely 

assembled. Install dowels, screws, bolted connectors, and other fastening devices 
that can be removed after trial fitting. Verify that various parts fit as intended and 
check measurements of assemblies against field measurements before disassembling 
for shipment.

C. Shop-cut openings to maximum extent possible to receive hardware, appliances, electrical 
work, and similar items. Locate openings accurately and use templates or roughing-in 
diagrams to produce accurately sized and shaped openings. Sand edges of cutouts to 
remove splinters and burrs.

D. Install glass to comply with applicable requirements in Section 08 80 00 "Glazing" and in 
GANA's "Glazing Manual."
1. For glass in frames, secure glass with removable stops.
2. For exposed glass edges, polish and grind smooth.

PART 3 -  EXECUTION

3.1 PREPARATION

A. Before installation, condition cabinets to humidity conditions in installation areas for not 
less than 72 hours.

3.2 INSTALLATION

A. Assemble cabinets and complete fabrication at Project Site to extent that it was not 
completed in the shop.

B. Anchor cabinets to anchors or blocking built in or directly attached to substrates. Secure 
with wafer-head cabinet installation screws.

C. Install cabinets level, plumb, and true in line to a tolerance of 1/8inch in 96 inches using 
concealed shims.
1. Scribe and cut cabinets to fit adjoining Work, refinish cut surfaces, and repair 

damaged finish at cuts.
2. Install cabinets without distortion so doors and drawers fit openings and are 

accurately aligned. Adjust hardware to center doors and drawers in openings and to 
provide unencumbered operation. Complete installation of hardware and accessory 
items as indicated.

4026322
04/23

PLASTIC-LAMINATE-CLAD 
ARCHITECTURAL CABINETS

06 41 16 - 3



Midland County
Facilities Warehouse

 

3.3 ADJUSTING AND CLEANING

A. Repair damaged and defective cabinets, where possible, to eliminate functional and visual 
defects. Where not possible to repair, replace architectural cabinets. Adjust joinery for 
uniform appearance.

B. Clean, lubricate, and adjust hardware.
C. Clean cabinets on exposed and semi-exposed surfaces.

END OF SECTION
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SECTION 07 21 00 - THERMAL INSULATION

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Extruded polystyrene foam-plastic board insulation.
2. Molded (expanded) polystyrene foam-plastic board insulation.
3. Graphite-polystyrene foam-plastic board insulation.
4. Polyisocyanurate foam-plastic board insulation.
5. Glass-fiber blanket insulation.
6. Glass-fiber board insulation.
7. Mineral-wool blanket insulation.
8. Mineral-wool board insulation.
9. Loose-fill insulation.
10. Spray-applied cellulosic insulation.
11. Cellular glass insulation.
12. Reflective insulation.

B. Related Requirements:
1. Division 01 Specification Sections apply to Work of this Section.
2. Section 04 20 00 "Unit Masonry" for insulation installed in masonry cells.
3. Section 06 16 00 "Sheathing" for foam-plastic board sheathing installed directly 

over wood or steel framing.
4. [Section 07 13 26 "Self-Adhering Sheet Waterproofing"] [Section 07 13 53 

"Elastomeric Sheet Waterproofing"] [Section 07 13 54 "Thermoplastic Sheet 
Waterproofing"] [Section 07 14 13 "Hot Fluid-Applied Rubberized Asphalt 
Waterproofing"] [Section 07 14 16 "Cold Fluid-Applied Waterproofing"] for 
insulated drainage panels installed with plaza deck insulation.

5. Section 07 21 19 "Foamed-in-Place Insulation" for spray-applied polyurethane foam 
insulation.

6. [Section 07 51 13 "Built-up Asphalt Roofing"] [Section 07 51 16 "Built-up Coal Tar 
Roofing"] [Section 07 52 13 "Atactic-Polypropylene (APP) Modified Bituminous 
Membrane Roofing"] [Section 07 52 16 "Styrene-Butadiene-Styrene (SBS) 
Modified Bituminous Membrane Roofing"] [Section 07 53 16 
"Chlorosulfonate-Polyethylene (CSPE) Roofing"] [Section 07 53 23 
"Ethylene-Propylene-Diene-Monomer (EPDM) Roofing"] [Section 07 54 16 
"Ketone Ethylene Ester (KEE) Roofing"] [Section 07 54 19 "Polyvinyl-Chloride 
(PVC) Roofing"] [Section 07 54 23 "Thermoplastic-Polyolefin (TPO) Roofing"] 
[Section 07 55 52.13 "Atactic-Polypropylene (APP) Modified Bituminous Protected 
Membrane Roofing"] [Section 07 55 52.16 "Styrene-Butadiene-Styrene (SBS) 
Modified Bituminous Protected Membrane Roofing"] [Section 07 55 56 
"Fluid-Applied Protected Membrane Roofing"] [and] [Section 07 57 00 "Coated 
Foamed Roofing"] for insulation specified as part of roofing construction.

7. [Section 09 23 00 "Gypsum Plastering"] [Section 09 24 00 "Portland Cement 
Plastering"] [Section 09 26 13 "Gypsum Veneer Plastering"] [Section 09 29 00 
"Gypsum Board"] for sound attenuation blanket used as acoustic insulation.
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1.2 ACTION SUBMITTALS

A. Product Data: For the following:
1. Extruded polystyrene foam-plastic board insulation.
2. Molded (expanded) polystyrene foam-plastic board insulation.
3. Graphite-polystyrene foam-plastic board insulation.
4. Polyisocyanurate foam-plastic board insulation.
5. Glass-fiber blanket insulation.
6. Glass-fiber board insulation.
7. Mineral-wool blanket insulation.
8. Mineral-wool board insulation.
9. Loose-fill insulation.
10. Spray-applied cellulosic insulation.
11. Cellular glass insulation.
12. Reflective insulation.

B. Sustainable Design Submittals:
1. Product Data: For recycled content, indicating postconsumer and preconsumer 

recycled content and cost.
2. Product Data: For adhesives, indicating VOC content.
3. Laboratory Test Reports: For adhesives, indicating compliance with requirements 

for low-emitting materials.
4. Laboratory Test Reports: For Insulation, indicating compliance with requirements 

for low-emitting materials.
5. Laboratory Test Reports: For insulation, indicating compliance with requirements 

for low-emitting materials.
6. Laboratory Test Reports: For insulation, indicating compliance with requirements 

for low-emitting materials.
7. Laboratory Test Reports: For insulation, indicating compliance with requirements 

for low-emitting materials.

1.3 INFORMATIONAL SUBMITTALS

A. Installer's Certification: Listing type, manufacturer, and R-value of insulation installed in 
each element of the building thermal envelope.
1. For blown-in or sprayed fiberglass and cellulosic-fiber loose-fill insulation, indicate 

initial installed thickness, settled thickness, settled R-value, installed density, 
coverage area, and number of bags installed.

2. Sign, date, and post the certification in a conspicuous location on Project site.

B. Product Test Reports: For each product, for tests performed by a qualified testing agency.
C. Research Reports: For foam-plastic insulation, from ICC-ES.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Protect insulation materials from physical damage and from deterioration due to moisture, 
soiling, and other sources. Store inside and in a dry location. Comply with manufacturer's 
written instructions for handling, storing, and protecting during installation.

B. Protect foam-plastic board insulation as follows:
1. Do not expose to sunlight except to necessary extent for period of installation and 

concealment.
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2. Protect against ignition at all times. Do not deliver foam-plastic board materials to 
Project site until just before installation time.

3. Quickly complete installation and concealment of foam-plastic board insulation in 
each area of construction.

PART 2 -  PRODUCTS

2.1 EXTRUDED POLYSTYRENE FOAM-PLASTIC BOARD INSULATION

A. Extruded Polystyrene Board Insulation, Type X <Insert drawing designation>: 
ASTM C578, Type X, 15-psi minimum compressive strength; unfaced.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. DiversiFoam Products.
b. Dow Chemical Company (The).
c. MBCI.
d. Owens Corning.
e. <Insert manufacturer's name>.

2. Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
3. Smoke-Developed Index: Not more than 450 when tested in accordance with 

ASTM E84.
4. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved 

assembly.
5. Labeling: Provide identification of mark indicating R-value of each piece of 

insulation 12 inches and wider in width.

B. Extruded Polystyrene Board Insulation, Type IV <Insert drawing designation>: 
ASTM C578, Type IV, 25-psi minimum compressive strength; unfaced.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. DiversiFoam Products.
b. Dow Chemical Company (The).
c. Kingspan Insulation Limited.
d. Owens Corning.
e. <Insert manufacturer's name>.

2. Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
3. Smoke-Developed Index: Not more than 450 when tested in accordance with 

ASTM E84.
4. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved 

assembly.
5. Labeling: Provide identification of mark indicating R-value of each piece of 

insulation 12 inches and wider in width.

C. Extruded Polystyrene Board Insulation, Type IV, Drainage Panels <Insert drawing 
designation>: ASTM C578, Type IV, 25-psi minimum compressive strength; unfaced; 
fabricated with shiplap or channel edges and with one side having grooved drainage 
channels.
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1. Manufacturers: Subject to compliance with requirements, [provide products by the 
following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. DiversiFoam Products.
b. Dow Chemical Company (The).
c. Owens Corning.
d. <Insert manufacturer's name>.

2. Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
3. Smoke-Developed Index: Not more than 450 when tested in accordance with 

ASTM E84.
4. Labeling: Provide identification of mark indicating R-value of each piece of 

insulation 12 inches and wider in width.

D. Extruded Polystyrene Board Insulation, Type VI <Insert drawing designation>: 
ASTM C578, Type VI, 40-psi minimum compressive strength.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. DiversiFoam Products.
b. Dow Chemical Company (The).
c. Kingspan Insulation Limited.
d. Owens Corning.
e. <Insert manufacturer's name>.

2. Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
3. Smoke-Developed Index: Not more than 450 when tested in accordance with 

ASTM E84.
4. Labeling: Provide identification of mark indicating R-value of each piece of 

insulation 12 inches and wider in width.

E. Extruded Polystyrene Board Insulation, Type VI, Drainage Panels <Insert drawing 
designation>: ASTM C578, Type VI, 40-psi minimum compressive strength; unfaced; 
fabricated with shiplap or channel edges and with one side having grooved drainage 
channels.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. DiversiFoam Products.
b. Dow Chemical Company (The).
c. Kingspan Insulation Limited.
d. Owens Corning.
e. <Insert manufacturer's name>.

2. Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
3. Smoke-Developed Index: Not more than 450 when tested in accordance with 

ASTM E84.
4. Labeling: Provide identification of mark indicating R-value of each piece of 

insulation 12 inches and wider in width.

F. Extruded Polystyrene Board Insulation, Type VII <Insert drawing designation>: 
ASTM C578, Type VII, 60-psi minimum compressive strength.
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1. Manufacturers: Subject to compliance with requirements, [provide products by the 
following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. DiversiFoam Products.
b. Dow Chemical Company (The).
c. Kingspan Insulation Limited.
d. Owens Corning.
e. <Insert manufacturer's name>.

2. Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
3. Smoke-Developed Index: Not more than 450 when tested in accordance with 

ASTM E84.
4. Labeling: Provide identification of mark indicating R-value of each piece of 

insulation 12 inches and wider in width.

G. Extruded Polystyrene Board Insulation, Type VII, Drainage Panels <Insert drawing 
designation>: ASTM C578, Type VII, 60-psi minimum compressive strength; fabricated 
with shiplap or channel edges and with one side having grooved drainage channels.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. DiversiFoam Products.
b. Dow Chemical Company (The).
c. Owens Corning.
d. <Insert manufacturer's name>.

2. Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
3. Smoke-Developed Index: Not more than 450 when tested in accordance with 

ASTM E84.
4. Labeling: Provide identification of mark indicating R-value of each piece of 

insulation 12 inches and wider in width.

H. Extruded Polystyrene Board Insulation, Type V <Insert drawing designation>: 
ASTM C578, Type V, 100-psi minimum compressive strength.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. Dow Chemical Company (The).
b. Owens Corning.
c. <Insert manufacturer's name>.

2. Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
3. Smoke-Developed Index: Not more than 450 when tested in accordance with 

ASTM E84.
4. Labeling: Provide identification of mark indicating R-value of each piece of 

insulation 12 inches and wider in width.

2.2 MOLDED (EXPANDED) POLYSTYRENE FOAM-PLASTIC BOARD INSULATION

A. Molded (Expanded) Polystyrene Board Insulation, Type I <Insert drawing designation>: 
ASTM C578, Type I, 10-psi minimum compressive strength.
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1. Manufacturers: Subject to compliance with requirements, [provide products by the 
following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. ACH Foam Technologies, Inc.
b. Amvic Building System.
c. Atlas Molded Products; a Division of Atlas Roofing Corporation.
d. DiversiFoam Products.
e. Insulfoam; Carlisle Construction Materials Company.
f. Plymouth Foam, Inc.
g. <Insert manufacturer's name>.

2. Labeling: Provide identification of mark indicating R-value of each piece of 
insulation 12 inches and wider in width.

B. Molded (Expanded) Polystyrene Board Insulation, Type VIII <Insert drawing 
designation>: ASTM C578, Type VIII, 13-psi minimum compressive strength.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. ACH Foam Technologies, Inc.
b. Atlas Molded Products; a Division of Atlas Roofing Corporation.
c. DiversiFoam Products.
d. Plymouth Foam, Inc.
e. <Insert manufacturer's name>.

2. Labeling: Provide identification of mark indicating R-value of each piece of 
insulation 12 inches and wider in width.

C. Molded (Expanded) Polystyrene Board Insulation, Type II <Insert drawing designation>: 
ASTM C578, Type II, 15-psi minimum compressive strength.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. ACH Foam Technologies, Inc.
b. Amvic Building System.
c. Atlas Molded Products; a Division of Atlas Roofing Corporation.
d. DiversiFoam Products.
e. Insulfoam; Carlisle Construction Materials Company.
f. Plymouth Foam, Inc.
g. <Insert manufacturer's name>.

2. Labeling: Provide identification of mark indicating R-value of each piece of 
insulation 12 inches and wider in width.

D. Molded (Expanded) Polystyrene Board Insulation, Type IX <Insert drawing designation>: 
ASTM C578, Type IX, 25-psi minimum compressive strength.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. ACH Foam Technologies, Inc.
b. Atlas Molded Products; a Division of Atlas Roofing Corporation.
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c. DiversiFoam Products.
d. Insulfoam; Carlisle Construction Materials Company.
e. Plymouth Foam, Inc.
f. <Insert manufacturer's name>.

2. Labeling: Provide identification of mark indicating R-value of each piece of 
insulation 12 inches and wider in width.

E. Molded (Expanded) Polystyrene Board Insulation, Type XIV <Insert drawing 
designation>: ASTM C578, Type XIV, 40-psi minimum compressive strength.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. ACH Foam Technologies, Inc.
b. Atlas Molded Products; a Division of Atlas Roofing Corporation.
c. Insulfoam; Carlisle Construction Materials Company.
d. Plymouth Foam, Inc.
e. <Insert manufacturer's name>.

2. Labeling: Provide identification of mark indicating R-value of each piece of 
insulation 12 inches and wider in width.

F. Molded (Expanded) Polystyrene Board Insulation, Type XV <Insert drawing designation>: 
ASTM C578, Type XV, 60-psi minimum compressive strength.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. ACH Foam Technologies, Inc.
b. Atlas Molded Products; a Division of Atlas Roofing Corporation.
c. Insulfoam; Carlisle Construction Materials Company.
d. Plymouth Foam, Inc.
e. <Insert manufacturer's name>.

2. Labeling: Provide identification of mark indicating R-value of each piece of 
insulation 12 inches and wider in width.

2.3 GRAPHITE-POLYSTYRENE FOAM-PLASTIC BOARD

A. Graphite-Polystyrene Foam-Plastic Board, Type I <Insert drawing designation>: 
ASTM C578, Type I, 10-psi minimum compressive strength; maximum flame-spread and 
smoke-developed indexes of 25 and 450, respectively, per ASTM E84; 4-perm maximum 
vapor permeance at 1-inch thickness per ASTM E96; R4.7 minimum stable R-value at 
1-inch thickness per ASTM C518.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. ACH Foam Technologies, Inc.
b. Atlas Molded Products; a Division of Atlas Roofing Corporation.
c. BASF Corporation.
d. Insulfoam; Carlisle Construction Materials Company.
e. Opco, Inc.
f. StarRFoam.
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g. <Insert manufacturer's name>.
2. Labeling: Provide identification of mark indicating R-value of each piece of 

insulation 12 inches and wider in width.

B. Graphite-Polystyrene Foam-Plastic Board, Type I, Faced <Insert drawing designation>: 
ASTM C578, Type I, 10-psi minimum compressive strength; maximum flame-spread and 
smoke-developed indexes of 25 and 450, respectively, per ASTM E84; 4-perm maximum 
vapor permeance at 1-inch thickness per ASTM E96; R4.7 minimum stable R-value at 
1-inch thickness per ASTM C518.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. Amvic Building System.
b. Atlas Molded Products; a Division of Atlas Roofing Corporation.
c. Insulfoam; Carlisle Construction Materials Company.
d. LOGIX Brands Ltd.
e. Progressive Foam Technologies, Inc.
f. <Insert manufacturer's name>.

2. Labeling: Provide identification of mark indicating R-value of each piece of 
insulation 12 inches and wider in width.

C. Graphite-Polystyrene Foam-Plastic Board, Type VIII <Insert drawing designation>: 
ASTM C578, Type VIII, 13-psi minimum compressive strength; maximum flame-spread 
and smoke-developed indexes of 25 and 450, respectively, per ASTM E84; 3.1-perm 
maximum vapor permeance at 1-inch thickness per ASTM E96; R4.7 minimum stable 
R-value at 1-inch thickness per ASTM C518.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. BASF Corporation.
b. Insulfoam; Carlisle Construction Materials Company.
c. Opco, Inc.
d. Perma R Products, Inc.
e. Polar Industries, Inc.
f. StarRFoam.
g. <Insert manufacturer's name>.

2. Labeling: Provide identification of mark indicating R-value of each piece of 
insulation 12 inches and wider in width.

D. Graphite-Polystyrene Foam-Plastic Board, Type VIII, Faced <Insert drawing designation>: 
ASTM C578, Type VIII, 13-psi minimum compressive strength; maximum flame-spread 
and smoke-developed indexes of 25 and 450, respectively, per ASTM E84; 3.1-perm 
maximum vapor permeance at 1-inch thickness per ASTM E96; R4.7 minimum stable 
R-value at 1-inch thickness per ASTM C518.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. Atlas Molded Products; a Division of Atlas Roofing Corporation.
b. Perma R Products, Inc.
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c. <Insert manufacturer's name>.
2. Labeling: Provide identification of mark indicating R-value of each piece of 

insulation 12 inches and wider in width.

E. Graphite-Polystyrene Foam-Plastic Board, Type II <Insert drawing designation>: 
ASTM C578, Type II, 15-psi minimum compressive strength; maximum flame-spread and 
smoke-developed indexes of 25 and 450, respectively, per ASTM E84; 3.1-perm maximum 
vapor permeance at 1-inch thickness per ASTM E96; R4.7 minimum stable R-value at 
1-inch thickness per ASTM C518.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. ACH Foam Technologies, Inc.
b. Atlas Molded Products; a Division of Atlas Roofing Corporation.
c. BASF Corporation.
d. Insulfoam; Carlisle Construction Materials Company.
e. Opco, Inc.
f. Polar Industries, Inc.
g. StarRFoam.
h. <Insert manufacturer's name>.

2. Labeling: Provide identification of mark indicating R-value of each piece of 
insulation 12 inches and wider in width.

F. Graphite-Polystyrene Foam-Plastic Board, Type IX <Insert drawing designation>: 
ASTM C578, Type IX, 25-psi minimum compressive strength; maximum flame-spread 
and smoke-developed indexes of 25 and 450, respectively, per ASTM E84; 2.5-perm 
maximum vapor permeance at 1-inch thickness per ASTM E96; R4.7 minimum stable 
R-value at 1-inch thickness per ASTM C518.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. ACH Foam Technologies, Inc.
b. Atlas Molded Products; a Division of Atlas Roofing Corporation.
c. BASF Corporation.
d. Insulfoam; Carlisle Construction Materials Company.
e. Perma R Products, Inc.
f. Polar Industries, Inc.
g. StarRFoam.
h. <Insert manufacturer's name>.

2. Labeling: Provide identification of mark indicating R-value of each piece of 
insulation 12 inches and wider in width.

G. Graphite-Polystyrene Foam-Plastic Board, Type IX, Faced <Insert drawing designation>: 
ASTM C578, Type IX, 25-psi minimum compressive strength; maximum flame-spread 
and smoke-developed indexes of 25 and 450, respectively, per ASTM E84; 2.5-perm 
maximum vapor permeance at 1-inch thickness per ASTM E96; R4.7 minimum stable 
R-value at 1-inch thickness per ASTM C518.
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1. Manufacturers: Subject to compliance with requirements, [provide products by the 
following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. Amvic Building System.
b. Atlas Molded Products; a Division of Atlas Roofing Corporation.
c. LOGIX Brands Ltd.
d. Perma R Products, Inc.
e. <Insert manufacturer's name>.

2. Labeling: Provide identification of mark indicating R-value of each piece of 
insulation 12 inches and wider in width.

H. Graphite-Polystyrene Foam-Plastic Board, Type XIV <Insert drawing designation>: 
ASTM C578, Type XIV, 40-psi minimum compressive strength; maximum flame-spread 
and smoke-developed indexes of 25 and 450, respectively, per ASTM E84; 2.5-perm 
maximum vapor permeance at 1-inch thickness per ASTM E96; R4.7 minimum stable 
R-value at 1-inch thickness per ASTM C518.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. BASF Corporation.
b. <Insert manufacturer's name>.

2. Labeling: Provide identification of mark indicating R-value of each piece of 
insulation 12 inches and wider in width.

I. Graphite-Polystyrene Foam-Plastic Board, Type XV <Insert drawing designation>: 
ASTM C578, Type XV, 60-psi minimum compressive strength; maximum flame-spread 
and smoke-developed indexes of 25 and 450, respectively, per ASTM E84; 2.5-perm 
maximum vapor permeance at 1-inch thickness per ASTM E96; R4.7 minimum stable 
R-value at 1-inch thickness per ASTM C518.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. BASF Corporation.
b. <Insert manufacturer's name>.

2. Labeling: Provide identification of mark indicating R-value of each piece of 
insulation 12 inches and wider in width.

J. Graphite-Polystyrene Foam-Plastic Board, Type X, Faced <Insert drawing designation>: 
ASTM C578, Type X, 15-psi minimum compressive strength; maximum flame-spread and 
smoke-developed indexes of 25 and 450, respectively, per ASTM E84; 1.1-perm maximum 
vapor permeance at 1-inch thickness per ASTM E96; R4.7 minimum stable R-value at 
1-inch thickness per ASTM C518.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. Insulfoam; Carlisle Construction Materials Company.
b. <Insert manufacturer's name>.
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2. Labeling: Provide identification of mark indicating R-value of each piece of 
insulation 12 inches and wider in width.

K. Graphite-Polystyrene Foam-Plastic Board, Type IV, Faced <Insert drawing designation>: 
ASTM C578, Type IV, 25-psi minimum compressive strength; maximum flame-spread 
and smoke-developed indexes of 25 and 450, respectively, per ASTM E84; 1.1-perm 
maximum vapor permeance at 1-inch thickness per ASTM E96; R4.7 minimum stable 
R-value at 1-inch thickness per ASTM C518.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. Insulfoam; Carlisle Construction Materials Company.
b. <Insert manufacturer's name>.

2. Labeling: Provide identification of mark indicating R-value of each piece of 
insulation 12 inches and wider in width.

2.4 POLYISOCYANURATE FOAM-PLASTIC BOARD INSULATION

A. Polyisocyanurate Board Insulation, Foil Faced <Insert drawing designation>: 
ASTM C1289, foil faced, Type I, Class 1 or 2.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. Atlas Molded Products; a Division of Atlas Roofing Corporation.
b. Atlas Roofing Corporation.
c. Carlisle Coatings & Waterproofing Inc.
d. Dow Chemical Company (The).
e. Firestone Building Products.
f. Hunter Panels.
g. Johns Manville; a Berkshire Hathaway company.
h. Rmax, Inc.
i. <Insert manufacturer's name>.

2. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved 
assembly.

3. Labeling: Provide identification of mark indicating R-value of each piece of 
insulation 12 inches and wider in width.

B. Polyisocyanurate Board Insulation, Glass-Fiber-Mat Faced <Insert drawing designation>: 
ASTM C1289, glass-fiber-mat faced, Type II, Class 2.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. Atlas Roofing Corporation.
b. Carlisle Coatings & Waterproofing Inc.
c. Firestone Building Products.
d. Hunter Panels.
e. Johns Manville; a Berkshire Hathaway company.
f. Rmax, Inc.
g. <Insert manufacturer's name>.
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2. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved 
assembly.

3. Labeling: Provide identification of mark indicating R-value of each piece of 
insulation 12 inches and wider in width.

2.5 GLASS-FIBER BLANKET INSULATION

A. Insulation 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."

B. Insulation 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."

C. Insulation 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." Formaldehyde 
emissions shall not exceed 16.5 mcg/cu. m or 13.5 ppb, whichever is less, except for 
insulation manufactured without formaldehyde.

D. Insulation 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."

E. Recycled Content: Postconsumer recycled content plus one-half of preconsumer recycled 
content not less than <Insert value> percent.

F. Glass-Fiber Blanket Insulation, Unfaced <Insert drawing designation>: ASTM C665, 
Type I; passing ASTM E136 for combustion characteristics.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. CertainTeed Corporation.
b. CertainTeed Insulation.
c. Johns Manville; a Berkshire Hathaway company.
d. Knauf Insulation.
e. Owens Corning.
f. <Insert manufacturer's name>.

2. Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
3. Smoke-Developed Index: Not more than 50 when tested in accordance with 

ASTM E84.
4. Labeling: Provide identification of mark indicating R-value of each piece of 

insulation 12 inches and wider in width.

G. Glass-Fiber Blanket Insulation, Polypropylene-Scrim-Kraft Faced <Insert drawing 
designation>: ASTM C665, Type II (nonreflective faced), Class A (faced surface with a 
flame-spread index of 25 or less); Category 1 (membrane is a vapor barrier).
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. CertainTeed Corporation.
b. CertainTeed Insulation.
c. Johns Manville; a Berkshire Hathaway company.
d. Knauf Insulation.
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e. Owens Corning.
f. <Insert manufacturer's name>.

2. Labeling: Provide identification of mark indicating R-value of each piece of 
insulation 12 inches and wider in width.

H. Glass-Fiber Blanket Insulation, Kraft Faced <Insert drawing designation>: ASTM C665, 
Type II (nonreflective faced), Class C (faced surface not rated for flame propagation); 
Category 1 (membrane is a vapor barrier).
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. CertainTeed Corporation.
b. CertainTeed Insulation.
c. Johns Manville; a Berkshire Hathaway company.
d. Knauf Insulation.
e. Owens Corning.
f. <Insert manufacturer's name>.

2. Labeling: Provide identification of mark indicating R-value of each piece of 
insulation 12 inches and wider in width.

I. Glass-Fiber Blanket Insulation, Reinforced-Foil Faced <Insert drawing designation>: 
ASTM C665, Type III (reflective faced), Class A (faced surface with a flame-spread index 
of 25 or less); Category 1 (membrane is a vapor barrier), faced with foil scrim, foil-scrim 
kraft, or foil-scrim polyethylene.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. CertainTeed Corporation.
b. CertainTeed Insulation.
c. Johns Manville; a Berkshire Hathaway company.
d. Knauf Insulation.
e. Owens Corning.
f. <Insert manufacturer's name>.

2. Labeling: Provide identification of mark indicating R-value of each piece of 
insulation 12 inches and wider in width.

J. Glass-Fiber Blanket Insulation, Foil Faced <Insert drawing designation>: ASTM C665, 
Type III (reflective faced), Class B (faced surface with a flame-propagation resistance of 
0.12 W/sq. cm); Category 1 (membrane is a vapor barrier), faced with foil scrim, foil-scrim 
kraft, or foil-scrim polyethylene.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. CertainTeed Corporation.
b. CertainTeed Insulation.
c. Johns Manville; a Berkshire Hathaway company.
d. Knauf Insulation.
e. Owens Corning.
f. <Insert manufacturer's name>.
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2. Labeling: Provide identification of mark indicating R-value of each piece of 
insulation 12 inches and wider in width.

2.6 GLASS-FIBER BOARD INSULATION

A. Insulation 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."

B. Insulation 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."

C. Insulation 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." Formaldehyde 
emissions shall not exceed 16.5 mcg/cu. m or 13.5 ppb, whichever is less, except for 
insulation manufactured without formaldehyde.

D. Insulation 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."

E. Recycled Content: Postconsumer recycled content plus one-half of preconsumer recycled 
content not less than <Insert value> percent.

F. Glass-Fiber Board Insulation, Unfaced <Insert drawing designation>: ASTM C612, 
Type IA; unfaced[, passing ASTM E136 for combustion characteristics].
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. CertainTeed Corporation.
b. CertainTeed Insulation.
c. Johns Manville; a Berkshire Hathaway company.
d. Knauf Insulation.
e. Owens Corning.
f. <Insert manufacturer's name>.

2. Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
3. Smoke-Developed Index: Not more than 50 when tested in accordance with 

ASTM E84.
4. Nominal Density: [2.25 lb/cu. ft] [3 lb/cu. ft.] [4.25 lb/cu. ft.] [6 lb/cu. ft.].
5. Thermal Resistivity: 4.3 deg F x h x sq. ft./Btu x in. at 75 deg F.
6. Labeling: Provide identification of mark indicating R-value of each piece of 

insulation 12 inches and wider in width.

G. Glass-Fiber Board Insulation, Faced <Insert drawing designation>: ASTM C612, Type IA; 
faced on one side with foil-scrim-kraft or foil-scrim-polyethylene vapor retarder.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. CertainTeed Corporation.
b. CertainTeed Insulation.
c. Johns Manville; a Berkshire Hathaway company.
d. Knauf Insulation.
e. Owens Corning.
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f. <Insert manufacturer's name>.
2. Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
3. Smoke-Developed Index: Not more than 50 when tested in accordance with 

ASTM E84.
4. Nominal Density: [2.25 lb/cu. ft.] [3 lb/cu. ft.] [4.25 lb/cu. ft.] [6 lb/cu. ft.].
5. Thermal Resistivity: 4.3 deg F x h x sq. ft./Btu x in. at 75 deg F.
6. Labeling: Provide identification of mark indicating R-value of each piece of 

insulation 12 inches and wider in width.

2.7 MINERAL-WOOL BLANKET INSULATION

A. Insulation 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."

B. Insulation 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."

C. Insulation 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." Formaldehyde 
emissions shall not exceed 16.5 mcg/cu. m or 13.5 ppb, whichever is less, except for 
insulation manufactured without formaldehyde.

D. Insulation 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."

E. Recycled Content: Postconsumer recycled content plus one-half of preconsumer recycled 
content not less than <Insert value> percent.

F. Mineral-Wool Blanket Insulation, Unfaced <Insert drawing designation>: ASTM C665, 
Type I (blankets without membrane facing); consisting of fibers; passing ASTM E136 for 
combustion characteristics.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. Johns Manville; a Berkshire Hathaway company.
b. Rockwool International.
c. Thermafiber, Inc.; an Owens Corning company.
d. <Insert manufacturer's name>.

2. Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
3. Smoke-Developed Index: Not more than 50 when tested in accordance with 

ASTM E84.
4. Labeling: Provide identification of mark indicating R-value of each piece of 

insulation 12 inches and wider in width.

G. Mineral-Wool Blanket Insulation, Reinforced-Foil Faced <Insert drawing designation>: 
ASTM C665, Type III (reflective faced); Category 1 (membrane is a vapor barrier), faced 
with foil scrim, foil-scrim kraft, or foil-scrim polyethylene.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. Thermafiber, Inc.; an Owens Corning company.
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b. <Insert manufacturer's name>.
2. Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
3. Smoke-Developed Index: Not more than 50 when tested in accordance with 

ASTM E84.
4. Labeling: Provide identification of mark indicating R-value of each piece of 

insulation 12 inches and wider in width.

2.8 MINERAL-WOOL BOARD INSULATION

A. Insulation 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."

B. Insulation 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."

C. Insulation 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." Formaldehyde 
emissions shall not exceed 16.5 mcg/cu. m or 13.5 ppb, whichever is less, except for 
insulation manufactured without formaldehyde.

D. Insulation 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."

E. Recycled Content: Postconsumer recycled content plus one-half of preconsumer recycled 
content not less than <Insert value> percent.

F. Mineral-Wool Board Insulation, Types IA and IB, Unfaced <Insert drawing designation>: 
ASTM C612, Types IA and IB; passing ASTM E136 for combustion characteristics.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. Johns Manville; a Berkshire Hathaway company.
b. Rockwool International.
c. Thermafiber, Inc.; an Owens Corning company.
d. <Insert manufacturer's name>.

2. Nominal Density: 4 lb/cu. ft..
3. Flame-Spread Index: Not more than 15 when tested in accordance with ASTM E84.
4. Smoke-Developed Index: Not more than zero when tested in accordance with 

ASTM E84.
5. Labeling: Provide identification of mark indicating R-value of each piece of 

insulation 12 inches and wider in width.

G. Mineral-Wool Board Insulation, Types IA and IB, Faced <Insert drawing designation>: 
ASTM C612, Types IA and IB; faced on one side with foil-scrim or 
foil-scrim-polyethylene vapor retarder.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. Johns Manville; a Berkshire Hathaway company.
b. Thermafiber, Inc.; an Owens Corning company.
c. <Insert manufacturer's name>.
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2. Nominal Density: 4 lb/cu. ft..
3. Flame-Spread Index: Not more than 15 when tested in accordance with ASTM E84.
4. Smoke-Developed Index: Not more than zero when tested in accordance with 

ASTM E84.
5. Labeling: Provide identification of mark indicating R-value of each piece of 

insulation 12 inches and wider in width.

H. Mineral-Wool Board Insulation, Type II, Unfaced <Insert drawing designation>: 
ASTM C612, Type II; passing ASTM E136 for combustion characteristics.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. Johns Manville; a Berkshire Hathaway company.
b. Rockwool International.
c. Thermafiber, Inc.; an Owens Corning company.
d. <Insert manufacturer's name>.

2. Nominal Density: 6 lb/cu. ft..
3. Flame-Spread Index: Not more than 15 when tested in accordance with ASTM E84.
4. Smoke-Developed Index: Not more than zero when tested in accordance with 

ASTM E84.
5. Labeling: Provide identification of mark indicating R-value of each piece of 

insulation 12 inches and wider in width.

I. Mineral-Wool Board Insulation, Type II, Faced <Insert drawing designation>: 
ASTM C612, Type II; faced on one side with foil-scrim or foil-scrim-polyethylene vapor 
retarder.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. Johns Manville; a Berkshire Hathaway company.
b. SPI, LLC dba, SPI œ Specialty Products & Insulation.
c. Thermafiber, Inc.; an Owens Corning company.
d. <Insert manufacturer's name>.

2. Nominal Density: 6 lb/cu. ft..
3. Flame-Spread Index: Not more than 15 when tested in accordance with ASTM E84.
4. Smoke-Developed Index: Not more than zero when tested in accordance with 

ASTM E84.
5. Labeling: Provide identification of mark indicating R-value of each piece of 

insulation 12 inches and wider in width.

J. Mineral-Wool Board Insulation, Type III, Unfaced <Insert drawing designation>: 
ASTM C612, Type III; passing ASTM E136 for combustion characteristics.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. Johns Manville; a Berkshire Hathaway company.
b. Rockwool International.
c. Thermafiber, Inc.; an Owens Corning company.
d. <Insert manufacturer's name>.
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2. Nominal Density: 8 lb/cu. ft..
3. Flame-Spread Index: Not more than 15 when tested in accordance with ASTM E84.
4. Smoke-Developed Index: Not more than zero when tested in accordance with 

ASTM E84.
5. Labeling: Provide identification of mark indicating R-value of each piece of 

insulation 12 inches and wider in width.

K. Mineral-Wool Board Insulation, Type III, Faced <Insert drawing designation>: 
ASTM C612, Type III; faced on one side with foil-scrim or foil-scrim-polyethylene vapor 
retarder.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. Johns Manville; a Berkshire Hathaway company.
b. Rockwool International.
c. SPI, LLC dba, SPI œ Specialty Products & Insulation.
d. Thermafiber, Inc.; an Owens Corning company.
e. <Insert manufacturer's name>.

2. Nominal Density: 8 lb/cu. ft..
3. Flame-Spread Index: Not more than 15 when tested in accordance with ASTM E84.
4. Smoke-Developed Index: Not more than zero when tested in accordance with 

ASTM E84.
5. Labeling: Provide identification of mark indicating R-value of each piece of 

insulation 12 inches and wider in width.

2.9 LOOSE-FILL INSULATION

A. Insulation 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."

B. Insulation 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."

C. Insulation 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." Formaldehyde 
emissions shall not exceed 16.5 mcg/cu. m or 13.5 ppb, whichever is less, except for 
insulation manufactured without formaldehyde.

D. Insulation 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."

E. Recycled Content: Postconsumer recycled content plus one-half of preconsumer recycled 
content not less than <Insert value> percent.

F. Cellulosic-Fiber Loose-Fill Insulation <Insert drawing designation>: ASTM C739, 
chemically treated for flame-resistance, processing, and handling characteristics.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. GreenFiber.
b. Hamilton Manufacturing Inc.
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c. Nu-Wool Co., Inc.
d. <Insert manufacturer's name>.

G. Glass-Fiber Loose-Fill Insulation <Insert drawing designation>: ASTM C764, [Type I for 
pneumatic application] [or] [Type II for poured application].
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. CertainTeed Corporation.
b. CertainTeed Insulation.
c. Johns Manville; a Berkshire Hathaway company.
d. Knauf Insulation.
e. <Insert manufacturer's name>.

2. Flame-Spread Index: Not more than 5 when tested in accordance with ASTM E84.
3. Smoke-Developed Index: Not more than 5 when tested in accordance with 

ASTM E84.

2.10 SPRAY-APPLIED CELLULOSIC INSULATION

A. Insulation 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."

B. Insulation 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."

C. Insulation 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." Formaldehyde 
emissions shall not exceed 16.5 mcg/cu. m or 13.5 ppb, whichever is less, except for 
insulation manufactured without formaldehyde.

D. Insulation 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."

E. Recycled Content: Postconsumer recycled content plus one-half of preconsumer recycled 
content not less than <Insert value> percent.

F. Self-Supported, Spray-Applied Cellulosic Insulation <Insert drawing designation>: 
ASTM C1149, [Type I (materials applied with liquid adhesive; suitable for either exposed 
or enclosed applications),] [Type II (materials containing a dry adhesive activated by water 
during installation; intended only for enclosed or covered applications),] [Type III 
(materials containing an adhesive mixed with water during application; intended for 
application on attic floors),] chemically treated for flame-resistance, processing, and 
handling characteristics.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. GreenFiber.
b. Hamilton Manufacturing Inc.
c. International Cellulose Corp.
d. <Insert manufacturer's name>.
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2.11 CELLULAR GLASS INSULATION

A. Cellular Glass Insulation <Insert drawing designation>: ASTM C552, [Type I (flat block)] 
[Type IV (board)] [faced on both sides with manufacturer's special kraft-paper sheets 
laminated to glass block with asphalt].
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. Pittsburgh Corning Corporation.
b. <Insert manufacturer's name>.

2. Labeling: Provide identification of mark indicating R-value of each piece of 
insulation 12 inches and wider in width.

2.12 REFLECTIVE INSULATION

A. Insulation 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."

B. Insulation 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."

C. Insulation 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." Formaldehyde 
emissions shall not exceed 16.5 mcg/cu. m or 13.5 ppb, whichever is less, except for 
insulation manufactured without formaldehyde.

D. Insulation 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."

E. Reflective Insulation: ASTM C1224, with one or more low-emittance surfaces with 
emittance value of 0.1 or less as measured per ASTM C1371.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. Covertech Fabricating Inc.
b. Fi-Foil Company, Inc.
c. Innovative Energy, Inc.
d. Innovative Insulation, Inc.
e. ISI Building Products.
f. Reflectix Inc.
g. TVM Building Products.
h. <Insert manufacturer's name>.

2. Construction: [Surfaces separated with internal expanders] [Surfaces separated by 
single-layer polyethylene bubble film] [Surfaces separated by double-layer 
polyethylene bubble film] <Insert construction>.

3. Surface-Burning Characteristics: Maximum flame spread and smoke developed 
indexes of [25 and 50] [25 and 450] <Insert values>, respectively when tested in 
accordance with ASTM E84.

4. Water-Vapor Transmission: [1 perm, maximum] [5 perms or greater].
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F. Sheet Radiant Barrier: ASTM C1313/C1313M with at least one surface with emittance 
value of 0.1 or less as measured per ASTM C1371.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. Covertech Fabricating Inc.
b. Fi-Foil Company, Inc.
c. Innovative Energy, Inc.
d. Innovative Insulation, Inc.
e. ISI Building Products.
f. Reflectix Inc.
g. TVM Building Products.
h. <Insert manufacturer's name>.

2. Construction: [Foil on one side of substrate] [Foil on both sides of substrate] 
[Vacuum metallizing on substrate].

3. Surface-Burning Characteristics: Maximum flame spread and smoke developed 
indexes of [5 and 10] <Insert values>, respectively when tested in accordance with 
ASTM E84.

4. Tear Resistance: <Insert value>.
5. Water-Vapor Transmission: [1 perm, maximum] [5 perms or greater].
6. Sheet Width: <Insert width>.

G. Interior Radiation Control Coating System: Silver-colored, low-emissivity, [solvent] 
[water]-based coating; with a surface emittance value of 0.25 or less as measured per 
ASTM C1371.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. SOLEC Corporation.
b. STS Coatings, Inc.
c. <Insert manufacturer's name>.

2.13 INSULATION FASTENERS

A. Adhesively Attached, Spindle-Type Anchors: Plate welded to projecting spindle; capable 
of holding insulation of specified thickness securely in position with self-locking washer in 
place.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. AGM Industries, Inc.
b. Gemco.
c. <Insert manufacturer's name>.

2. Plate: Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square.
3. Spindle: Copper-coated, low-carbon steel; fully annealed; 0.105 inch in diameter; 

length to suit depth of insulation.
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B. Adhesively Attached, Angle-Shaped, Spindle-Type Anchors: Angle welded to projecting 
spindle; capable of holding insulation of specified thickness securely in position with 
self-locking washer in place.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. Gemco.
b. <Insert manufacturer's name>.

2. Angle: Formed from 0.030-inch- thick, perforated, galvanized carbon-steel sheet 
with each leg 2 inches square.

3. Spindle: Copper-coated, low-carbon steel; fully annealed; 0.105 inch in diameter; 
length to suit depth of insulation.

C. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- thick 
galvanized-steel sheet, with beveled edge for increased stiffness, sized as required to hold 
insulation securely in place, but not less than 1-1/2 inches square or in diameter.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. AGM Industries, Inc.
b. Gemco.
c. <Insert manufacturer's name>.

2. Protect ends with capped self-locking washers incorporating a spring steel insert to 
ensure permanent retention of cap in the following locations:
a. Crawl spaces.
b. Ceiling plenums.
c. Attic spaces.
d. <Insert location>.

D. Insulation Standoff: Spacer fabricated from galvanized mild-steel sheet for fitting over 
spindle of insulation anchor to maintain air space of [1 inch] [2 inches] [3 inches] between 
face of insulation and substrate to which anchor is attached.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. Gemco.
b. <Insert manufacturer's name>.

E. Anchor Adhesive: Product with demonstrated capability to bond insulation anchors 
securely to substrates without damaging insulation, fasteners, or substrates.
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following]:
a. AGM Industries, Inc.
b. Gemco.
c. <Insert manufacturer's name>.
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2.14 ACCESSORIES

A. Insulation for Miscellaneous Voids:
1. Glass-Fiber Insulation: ASTM C764, Type II, loose fill; with maximum 

flame-spread and smoke-developed indexes of 5, per ASTM E84.
2. Spray Polyurethane Foam Insulation: ASTM C1029, Type II, closed cell, with 

maximum flame-spread and smoke-developed indexes of 75 and 450, respectively, 
per ASTM E84.

3. Polyurethane Pour-In-Place Insulation: Closed cell, with maximum flame-spread 
and smoke-developed indexes of 75 and 450, respectively, per ASTM E84, 
specifically formulated for pour-in-place applications.
a. Manufacturers: Subject to compliance with requirements, [provide products 

by the following] [provide products by one of the following] [available 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following]:
1) Demilec (USA) LLC.
2) <Insert manufacturer's name>.

B. Adhesive for Bonding Insulation: Product compatible with insulation and air and water 
barrier materials, and with demonstrated capability to bond insulation securely to 
substrates without damaging insulation and substrates.
1. Adhesives shall have a VOC content of [70] <Insert value> g/L or less.
2. Adhesive shall comply with the testing and product 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."

3. Adhesive shall comply with the testing and product 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."

4. Adhesive shall comply with the testing and product 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." Formaldehyde emissions shall not exceed 9 mcg/cu. m or 7 ppb, 
whichever is less.

5. Adhesive shall comply with the testing and product 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."

6. Adhesive shall comply with the testing and product 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." The building concentration of formaldehyde shall not exceed half of the 
indoor recommended exposure limit, or 33 mcg/cu. m, and that of acetaldehyde shall 
not exceed 9 mcg/cu. m.

C. Asphalt Coating for Cellular-Glass Block Insulation: Cutback asphalt or asphalt emulsion 
of type recommended by manufacturer of cellular-glass block insulation.

D. Eave Ventilation Troughs: Preformed, rigid fiberboard or plastic sheets designed and sized 
to fit between roof framing members and to provide ventilation between insulated attic 
spaces and vented eaves.
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PART 3 -  EXECUTION

3.1 PREPARATION

A. Clean substrates of substances that are harmful to insulation, including removing 
projections capable of puncturing insulation or vapor retarders, or that interfere with 
insulation attachment.

3.2 INSTALLATION, GENERAL

A. Comply with insulation manufacturer's written instructions applicable to products and 
applications.

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to 
ice, rain, or snow at any time.

C. Install insulation with manufacturer's R-value label exposed after insulation is installed.
D. Extend insulation to envelop entire area to be insulated. Fit tightly around obstructions and 

fill voids with insulation. Remove projections that interfere with placement.
E. Provide sizes to fit applications and selected from manufacturer's standard thicknesses, 

widths, and lengths. Apply single layer of insulation units unless multiple layers are 
otherwise shown or required to make up total thickness or to achieve R-value.

3.3 INSTALLATION OF SLAB INSULATION

A. On vertical slab edge and foundation surfaces, set insulation units using manufacturer's 
recommended adhesive according to manufacturer's written instructions.
1. If not otherwise indicated, extend insulation a minimum of [24 inches] [36 inches] 

<Insert dimension> below exterior grade line.
B. On horizontal surfaces, loosely lay insulation units according to manufacturer's written 

instructions. Stagger end joints and tightly abut insulation units.
1. If not otherwise indicated, extend insulation a minimum of [24 inches] [36 inches] 

<Insert dimension> in from exterior walls.

3.4 INSTALLATION OF FOUNDATION WALL INSULATION

A. Butt panels together for tight fit.
B. Anchor Installation: Install board insulation on concrete substrates by adhesively attached, 

spindle-type insulation anchors as follows:
1. Fasten insulation anchors to concrete substrates with insulation anchor adhesive 

according to anchor manufacturer's written instructions.
2. Space anchors according to insulation manufacturer's written instructions for 

insulation type, thickness, and application.
3. Apply insulation standoffs to each spindle to create cavity width indicated on 

Drawings between concrete substrate and insulation.
4. After adhesive has dried, install board insulation by pressing insulation into position 

over spindles and securing it tightly in place with insulation-retaining washers, 
taking care not to compress insulation.

5. Where insulation will not be covered by other building materials, apply capped 
washers to tips of spindles.
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C. Adhesive Installation: Install with adhesive or press into tacky waterproofing or 
dampproofing according to manufacturer's written instructions.

3.5 INSTALLATION OF CAVITY-WALL INSULATION

A. Foam-Plastic Board Insulation: Install pads of adhesive spaced approximately 24 inches 
o.c. both ways on inside face and as recommended by manufacturer.
1. Fit courses of insulation between[ wall ties and other] obstructions, with edges 

butted tightly in both directions, and with faces flush.
2. Press units firmly against inside substrates.
3. Supplement adhesive attachment of insulation by securing boards with two-piece 

wall ties designed for this purpose and specified in Section 04 20 00 "Unit 
Masonry."

B. Cellular-Glass Board Insulation: Install with closely fitting joints using [adhesive pad] 
[serrated trowel] attachment method according to manufacturer's written instructions.

C. Mineral-Wool Board Insulation: Install insulation fasteners 4 inches from each corner of 
board insulation, at center of board, and as recommended by manufacturer.

3.6 INSTALLATION OF INSULATION IN FRAMED CONSTRUCTION

A. Blanket Insulation: Install in cavities formed by framing members according to the 
following requirements:
1. Use insulation widths and lengths that fill the cavities formed by framing members. 

If more than one length is required to fill the cavities, provide lengths that will 
produce a snug fit between ends.

2. Place insulation in cavities formed by framing members to produce a friction fit 
between edges of insulation and adjoining framing members.

3. Maintain 3-inch clearance of insulation around recessed lighting fixtures not rated 
for or protected from contact with insulation.

4. Attics: Install eave ventilation troughs between roof framing members in insulated 
attic spaces at vented eaves.

5. For metal-framed wall cavities where cavity heights exceed 96 inches, support 
unfaced blankets mechanically and support faced blankets by taping flanges of 
insulation to flanges of metal studs.

6. For wood-framed construction, install blankets according to ASTM C1320 and as 
follows:
a. With faced blankets having stapling flanges, lap blanket flange over flange of 

adjacent blanket to maintain continuity of vapor retarder once finish material 
is installed over it.

7. Vapor-Retarder-Faced Blankets: Tape joints and ruptures in vapor-retarder facings, 
and seal each continuous area of insulation to ensure airtight installation.
a. Exterior Walls: Set units with facing placed toward [exterior of 

construction] [interior of construction] [as indicated on Drawings].
b. Interior Walls: Set units with facing placed [as indicated on Drawings] 

[toward areas of high humidity] <Insert location>.

B. Miscellaneous Voids: Install insulation in miscellaneous voids and cavity spaces where 
required to prevent gaps in insulation using the following materials:
1. Glass-Fiber Insulation: Compact to approximately 40 percent of normal maximum 

volume equaling a density of approximately 2.5 lb/cu. ft..
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2. Spray Polyurethane Insulation: Apply according to manufacturer's written 
instructions.

C. Loose-Fill Insulation: Apply according to ASTM C1015 and manufacturer's written 
instructions.
1. Level horizontal applications to uniform thickness as indicated, lightly settle to 

uniform density, but do not compact excessively.
2. For cellulosic-fiber loose-fill insulation, comply with CIMA's Bulletin #2, "Standard 

Practice for Installing Cellulose Insulation."

D. Spray-Applied Cellulosic Insulation: Apply spray-applied insulation according to 
manufacturer's written instructions.
1. Do not apply insulation until installation of pipes, ducts, conduits, wiring, and 

electrical outlets in walls is completed and windows, electrical boxes, and other 
items not indicated to receive insulation are masked.

2. After insulation is applied, make flush with face of studs by using method 
recommended by insulation manufacturer.

3.7 INSTALLATION OF CURTAIN-WALL INSULATION

A. Install board insulation in curtain-wall construction according to curtain-wall 
manufacturer's written instructions.
1. Hold insulation in place by securing metal clips and straps or integral pockets within 

window frames, spaced at intervals recommended in writing by insulation 
manufacturer to hold insulation securely in place without touching spandrel glass.

2. Maintain cavity width of dimension indicated on Drawings between insulation and 
glass.

3. Install insulation to fit snugly without bowing.

3.8 INSTALLATION OF REFLECTIVE INSULATION

A. Install sheet reflective insulation according to ASTM C727.
B. Install sheet radiant barriers according to ASTM C1744.
C. Install interior radiation control coating system according to ASTM C1321.

3.9 PROTECTION

A. Protect installed insulation from damage due to harmful weather exposures, physical abuse, 
and other causes.

B. Provide temporary coverings or enclosures where insulation is subject to abuse and cannot 
be concealed and protected by permanent construction immediately after installation.

END OF SECTION
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SECTION 07 62 00 - SHEET METAL FLASHING AND TRIM

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Formed wall sheet metal fabrications.

B. Related Requirements:
1. Division 01 Specification Sections apply to Work of this Section.
2. Section 04 22 00 "Concrete Unit Masonry" for materials and installation of 

manufactured sheet metal through-wall flashing and trim integral with masonry.
3. Section 13 34 19 "Metal Building Systems" for sheet metal flashing and trim 

integral with metal wall panels.

1.2 COORDINATION

A. Coordinate sheet metal flashing and trim layout and seams with sizes and locations of 
penetrations to be flashed, and joints and seams in adjacent materials.

B. Coordinate sheet metal flashing and trim installation with adjoining roofing and wall 
materials, joints, and seams to provide leakproof, secure, and noncorrosive installation.

1.3 ACTION SUBMITTALS

A. Product Data: For each of the following
1. Underlayment materials.
2. Elastomeric sealant.
3. Butyl sealant.

1.4 CLOSEOUT SUBMITTALS

A. Special warranty.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Do not store sheet metal flashing and trim materials in contact with other materials that 
might cause staining, denting, or other surface damage.
1. Store sheet metal flashing and trim materials away from uncured concrete and 

masonry.
2. Protect stored sheet metal flashing and trim from contact with water.

B. Protect strippable protective covering on sheet metal flashing and trim from exposure to 
sunlight and high humidity, except to extent necessary for period of sheet metal flashing 
and trim installation.
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PART 2 -  PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Sheet metal flashing and trim assemblies, including cleats, anchors, and fasteners, shall 
withstand wind loads, structural movement, thermally induced movement, and exposure to 
weather without failure due to defective manufacture, fabrication, installation, or other 
defects in construction. Completed sheet metal flashing and trim shall not rattle, leak, or 
loosen, and shall remain watertight.

B. Sheet Metal Standard for Flashing and Trim: Comply with SMACNA's "Architectural 
Sheet Metal Manual" requirements for dimensions and profiles shown unless more 
stringent requirements are indicated.

C. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes to prevent buckling, opening of joints, overstressing of components, failure of 
joint sealants, failure of connections, and other detrimental effects. Base calculations on 
surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

2.2 SHEET METALS

A. Protect mechanical and other finishes on exposed surfaces from damage by applying 
strippable, temporary protective film before shipping.

B. Stainless Steel Sheet: ASTM A240, Type 316, dead soft, fully annealed; with smooth, flat 
surface.

2.3 MISCELLANEOUS MATERIALS

A. Provide materials and types of fasteners, protective coatings, sealants, and other 
miscellaneous items as required for complete sheet metal flashing and trim installation and 
as recommended by manufacturer of primary sheet metal unless otherwise indicated.

B. Fasteners: Wood screws, annular threaded nails, self-tapping screws, self-locking rivets 
and bolts, and other suitable fasteners designed to withstand design loads and 
recommended by manufacturer of primary sheet metal.
1. Fasteners for Stainless Steel Sheet: Series 300 stainless steel.

C. Bituminous Coating: Cold-applied asphalt emulsion in accordance with ASTM D1187.

2.4 WALL SHEET METAL FABRICATIONS

A. Through-Wall Flashing: Fabricate continuous flashings in minimum 96-inch-long, but not 
exceeding 12-foot-long, sections, under copings, and at shelf angles. Fabricate 
discontinuous lintel, sill, and similar flashings to extend 6 inches beyond each side of wall 
openings; and form with 2-inch-high, end dams. Fabricate from the following materials:
1. Stainless Steel: 0.0156-inch thick.

B. Opening Flashings in Frame Construction: Fabricate head, sill, jamb, and similar flashings 
to extend beyond wall openings. Form head and sill flashing with 2-inch-high, end dams. 
Fabricate from the following materials:
1. Stainless Steel: 0.0156-inch thick.

C. Wall Expansion-Joint Cover: Fabricate from the following materials:
1. Stainless Steel: 0.0188-inch thick.
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PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with installer present, for compliance with 
requirements for installation tolerances, substrate, and other conditions affecting 
performance of the Work.
1. Verify compliance with requirements for installation tolerances of substrates.
2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely 

anchored.
3. Verify that air- or water-resistant barriers have been installed over sheathing or 

backing substrate to prevent air infiltration or water penetration.
B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION, GENERAL

A. Install sheet metal flashing and trim to comply with details indicated and recommendations 
of cited sheet metal standard that apply to installation characteristics required unless 
otherwise indicated on Drawings.
1. Install fasteners, protective coatings, separators, sealants, and other miscellaneous 

items as required to complete sheet metal flashing and trim system.
2. Install sheet metal flashing and trim true to line, levels, and slopes. Provide uniform, 

neat seams with minimum exposure of sealant.
3. Anchor sheet metal flashing and trim and other components of the Work securely in 

place, with provisions for thermal and structural movement.
4. Install sheet metal flashing and trim to fit substrates and to result in watertight 

performance.
5. Space individual cleats not more than 12 inches apart. Attach each cleat with at least 

two fasteners. Bend tabs over fasteners.
6. Install exposed sheet metal flashing and trim with limited oil-canning, and free of 

buckling and tool marks.
7. Do not field cut sheet metal flashing and trim by torch.

B. Metal Protection: Where dissimilar metals contact each other, or where metal contacts 
pressure-treated wood or other corrosive substrates, protect against galvanic action or 
corrosion by painting contact surfaces with bituminous coating or by other permanent 
separation as recommended by sheet metal manufacturer or cited sheet metal standard.
1. Coat concealed side of stainless steel sheet metal flashing and trim with bituminous 

coating where flashing and trim contact wood, ferrous metal, or cementitious 
construction.

2. Underlayment: Where installing sheet metal flashing and trim directly on 
cementitious or wood substrates, install underlayment and cover with slip sheet.

C. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim.
1. Space movement joints at maximum of 10 feet with no joints within 24 inches of 

corner or intersection.
2. Use lapped expansion joints only where indicated on Drawings.

D. Fasteners: Use fastener sizes that penetrate substrate not less than recommended by 
fastener manufacturer to achieve maximum pull-out resistance.
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E. Conceal fasteners and expansion provisions where possible in exposed Work and locate to 
minimize possibility of leakage. Cover and seal fasteners and anchors as required for a 
tight installation.

F. Seal joints as required for watertight construction.
1. Use sealant-filled joints unless otherwise indicated.

3.3 INSTALLATION OF WALL FLASHINGS

A. Install sheet metal wall flashing to intercept and exclude penetrating moisture in 
accordance with cited sheet metal standard unless otherwise indicated. Coordinate 
installation of wall flashing with installation of wall-opening components such as 
windows, doors, and louvers.

B. Opening Flashings in Frame Construction: Install continuous head, sill, jamb, and similar 
flashings to extend beyond wall openings.

3.4 CLEANING

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and 
weathering.

B. Clean off excess sealants.

3.5 PROTECTION

A. Remove temporary protective coverings and strippable films as sheet metal flashing and 
trim are installed unless otherwise indicated in manufacturer's written installation 
instructions.

B. On completion of sheet metal flashing and trim installation, remove unused materials and 
clean finished surfaces as recommended in writing by sheet metal flashing and trim 
manufacturer.

C. Maintain sheet metal flashing and trim in 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, as 
determined by Architect.

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

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes hollow-metal work.
B. Related Requirements:

1. Division 01 Specification Sections apply to Work of this Section.
2. Section 08 71 00 "Door Hardware" for door hardware for hollow-metal doors.

1.2 DEFINITIONS

A. Minimum Thickness: Minimum thickness of base metal without coatings according to 
NAAMM-HMMA 803 or SDI A250.8.

1.3 COORDINATION

A. Coordinate anchorage installation for hollow-metal frames. Furnish setting Drawings, 
templates, and directions for installing anchorages, including sleeves, concrete inserts, 
anchor bolts, and items with integral anchors. Deliver such items to Project Site in time for 
installation.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.
1. Include construction details, material descriptions, core descriptions, and finishes.

B. Shop Drawings: Include the following:
1. Elevations of each door type.
2. Details of doors, including vertical- and horizontal-edge details and metal 

thicknesses.
3. Frame details for each frame type, including dimensioned profiles and metal 

thicknesses.
4. Locations of reinforcement and preparations for hardware.
5. Details of each different wall opening condition.
6. Details of anchorages, joints, field splices, and connections.
7. Details of accessories.
8. Details of moldings, removable stops, and glazing.
9. Details of conduit and preparations for power, signal, and control systems.

C. Schedule: Provide a schedule of hollow-metal Work prepared by or under the supervision 
of supplier, using same reference numbers for details and openings as those on Drawings. 
Coordinate with final Door Hardware Schedule.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver hollow-metal work palletized, packaged, or crated to provide protection during 
transit and Project-site storage. Do not use non-vented plastic.
1. Provide additional protection to prevent damage to factory-finished units.
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B. Store hollow-metal work vertically under cover at Project site with head up. Place on 
minimum 4-inch-high wood blocking. Provide minimum 1/4-inch space between each 
stacked door to permit air circulation.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

A. Source Limitations: Obtain hollow-metal Work from single source from single 
manufacturer.

2.2 INTERIOR DOORS AND FRAMES

A. Construct interior doors and frames to comply with the standards indicated for materials, 
fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as 
specified.

B. Heavy-Duty Doors and Frames: SDI A250.8, Level 2 at locations indicated in the Door 
and Frame Schedule.
1. Physical Performance: Level B according to SDI A250.4.
2. Doors:

a. Type: As indicated in the Door and Frame Schedule.
b. Thickness: 1-3/4 inches.
c. Core: Manufacturer's standard kraft-paper honeycomb, polystyrene, 

polyurethane, polyisocyanurate, mineral-board, or vertical steel-stiffener core 
at manufacturer's discretion.

3. Frames:
a. Construction: Face welded.

4. Exposed Finish: Prime.

2.3 EXTERIOR HOLLOW-METAL DOORS AND FRAMES

A. Construct exterior doors and frames to comply with the standards indicated for materials, 
fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as 
specified.

B. Extra-Heavy-Duty Doors and Frames: SDI A250.8, Level 3.
1. Physical Performance: Level A according to SDI A250.4.
2. Doors:

a. Type: As indicated in the Door and Frame Schedule.
b. Thickness: 1-3/4 inches
c. Face: Metallic-coated steel sheet, minimum thickness of 0.053-inch, with 

minimum A40 coating.
3. Frames:

a. Construction: Face welded.
4. Exposed Finish: Prime.

2.4 BORROWED LITES

A. Hollow-metal frames of uncoated steel sheet, minimum thickness of 0.053 inch.
B. Construction: Face welded.
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2.5 FRAME ANCHORS

A. Jamb Anchors:
1. Masonry Type: Adjustable strap-and-stirrup or T-shaped anchors to suit frame size, 

not less than 0.042-inch thick, with corrugated or perforated straps not less than 2 
inches wide by 10 inches long; or wire anchors not less than 0.177-inch thick.

2. Stud-Wall Type: Designed to engage stud, welded to back of frames; not less than 
0.042-inch thick.

B. Floor Anchors: Formed from same material as frames, minimum thickness of 0.042-inch, 
and as follows:
1. Monolithic Concrete Slabs: Clip-type anchors, with two holes to receive fasteners.

2.6 MATERIALS

A. Hot-Rolled Steel Sheet: ASTM A1011, Commercial Steel (CS), Type B; free of scale, 
pitting, or surface defects; pickled and oiled.

B. Frame Anchors: ASTM A879, Commercial Steel (CS), 04Z coating designation; mill 
phosphatized.

C. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A153.
D. Grout: ASTM C476, except with a maximum slump of 4 inches, as measured according to 

ASTM C143.
E. Mineral-Fiber Insulation: ASTM C665, Type I (blankets without membrane facing); 

consisting of fibers manufactured from slag or rock wool; with maximum flame-spread and 
smoke-developed indexes of 25 and 50, respectively; passing ASTM E136 for combustion 
characteristics.

F. Glazing: Comply with requirements in Section 08 80 00 "Glazing."
G. Bituminous Coating: Cold-applied asphalt mastic, compounded for 15 mil dry film 

thickness per coat. Provide inert-type noncorrosive compound free of asbestos fibers, 
sulfur components, and other deleterious impurities.

2.7 FABRICATION

A. Fabricate hollow-metal work to be rigid and free of defects, warp, or buckle. Accurately 
form metal to required sizes and profiles, with minimum radius for metal thickness. Where 
practical, fit and assemble units in manufacturer's plant. To ensure proper assembly at 
Project Site, clearly identify work that cannot be permanently factory assembled before 
shipment.

B. Hollow-Metal Doors:
1. Steel-Stiffened Door Cores: Provide minimum thickness 0.026-inch, steel vertical 

stiffeners of same material as face sheets extending full-door height, with vertical 
webs spaced not more than 6 inches apart. Spot weld to face sheets no more than 5 
inches o.c. Fill spaces between stiffeners with glass- or mineral-fiber insulation.

2. Vertical Edges for Single-Acting Doors: Provide beveled or square edges at 
manufacturer's discretion.

3. Bottom Edge Closures: Close bottom edges of doors with end closures or channels 
of same material as face sheets.

4. Exterior Doors: Provide weep-hole openings in bottoms of exterior doors to permit 
moisture to escape. Seal joints in top edges of doors against water penetration.

C. Hollow-Metal Frames: Where frames are fabricated in sections due to shipping or handling 
limitations, provide alignment plates or angles at each joint, fabricated of same thickness 
metal as frames.
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1. Frames: Provide closed tubular members with no visible face seams or joints, 
fabricated from same material as door frame. Fasten members at crossings and to 
jambs by butt welding.

2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed 
fasteners unless otherwise indicated.

3. Grout Guards: Weld guards to frame at back of hardware mortises in frames to be 
grouted.

4. Floor Anchors: Weld anchors to bottoms of jambs with at least four spot welds per 
anchor; however, for slip-on drywall frames, provide anchor clips or countersunk 
holes at bottoms of jambs.

5. Jamb Anchors: Provide number and spacing of anchors as follows:
a. Stud-Wall Type: Locate anchors not more than 18 inches from top and bottom 

of frame. Space anchors not more than 32 inches o.c. and as follows:
1) Three anchors per jamb up to 60 inches high.
2) Four anchors per jamb from 60 to 90 inches high.
3) Five anchors per jamb from 90 to 96 inches high.
4) Five anchors per jamb plus one additional anchor per jamb for each 24 

inches or fraction thereof above 96 inches high.
b. Postinstalled Expansion Type: Locate anchors not more than 6 inches from 

top and bottom of frame. Space anchors not more than 26 inches o.c.
6. Head Anchors: Two anchors per head for frames more than 42 inches wide and 

mounted in metal-stud partitions.
7. Door Silencers: Drill stops to receive door silencers where specified in

Section 08 71 00 "Door Hardware." Keep holes clear during construction.
D. Fabricate concealed stiffeners and edge channels from either cold- or hot-rolled steel sheet.
E. Hardware Preparation: Factory prepare hollow-metal work to receive templated mortised 

hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to SDI 
A250.6, the Door Hardware Schedule, and templates.
1. Reinforce doors and frames to receive non-templated, mortised, and 

surface-mounted door hardware.
2. Comply with applicable requirements in SDI A250.6 and BHMA A156.115 for 

preparation of hollow-metal work for hardware.

2.8 STEEL FINISHES

A. Prime Finish: Clean, pretreat, and apply manufacturer's standard primer.
1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer 

complying with SDI A250.10; recommended by primer manufacturer for substrate; 
compatible with substrate and field-applied coatings despite prolonged exposure.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the 
Work.

B. Examine roughing-in for embedded and built-in anchors to verify actual locations before 
frame installation.

C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance 
of the Work.
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D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Drill and tap doors and frames to receive non-templated, mortised, and surface-mounted 
door hardware.

3.3 INSTALLATION

A. General: Install hollow-metal work plumb, rigid, properly aligned, and securely fastened in 
place. Comply with Drawings and manufacturer's written instructions.

B. Hollow-Metal Frames: Install hollow-metal frames for doors, transoms, sidelites, borrowed 
lites, and other openings, of size and profile indicated. Comply with SDI A250.11 or 
NAAMM-HMMA 840 as required by standards specified.
1. Set frames accurately in position; plumbed, aligned, and braced securely until 

permanent anchors are set. After wall construction is complete, remove temporary 
braces, leaving surfaces smooth and undamaged.
a. Where frames are fabricated in sections because of shipping or handling 

limitations, field splice at approved locations by welding face joint 
continuously; grind, fill, dress, and make splice smooth, flush, and invisible 
on exposed faces.

b. Install frames with removable stops located on secure side of opening.
c. Install door silencers in frames before grouting.
d. Remove temporary braces necessary for installation only after frames have 

been properly set and secured.
e. Check plumb, square, and twist of frames as walls are constructed. Shim as 

necessary to comply with installation tolerances.
f. Field apply bituminous coating to backs of frames that will be filled with 

grout containing antifreezing agents.
2. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to 

floor, and secure with postinstalled expansion anchors.
3. Metal-Stud Partitions: Solidly pack mineral-fiber insulation inside frames.
4. In-Place Concrete or Masonry Construction: Secure frames in place with 

postinstalled expansion anchors. Countersink anchors, and fill and make smooth, 
flush, and invisible on exposed faces.

5. Installation Tolerances: Adjust hollow-metal door frames for squareness, alignment, 
twist, and plumb to the following tolerances:
a. Squareness: Plus or minus 1/16-inch, measured at door rabbet on a line 90 

degrees from jamb perpendicular to frame head.
b. Alignment: Plus or minus 1/16-inch, measured at jambs on a horizontal line 

parallel to plane of wall.
c. Twist: Plus or minus 1/16-inch, measured at opposite face corners of jambs 

on parallel lines, and perpendicular to plane of wall.
d. Plumbness: Plus or minus 1/16-inch, measured at jambs at floor.

C. Hollow-Metal Doors: Fit hollow-metal doors accurately in frames, within clearances 
specified below. Shim as necessary.
1. Non-Fire-Rated Steel Doors:

a. Between Door and Frame Jambs and Head: 1/8-inch plus or minus 1/32-inch.
b. Between Edges of Pairs of Doors: 1/8-inch to 1/4-inch plus or minus 

1/32-inch.
c. At Bottom of Door: 3/4-inch plus or minus 1/32-inch.
d. Between Door Face and Stop: 1/16-inch to 1/8-inch plus or minus 1/32-inch.
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3.4 ADJUSTING AND CLEANING

A. Final Adjustments: Check and readjust operating hardware items immediately before final 
inspection. Leave Work in complete and proper operating condition. Remove and replace 
defective Work, including hollow-metal Work that is warped, bowed, or otherwise 
unacceptable.

B. Remove grout and other bonding material from hollow-metal Work immediately after 
installation.

C. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas of 
prime coat and apply touchup of compatible air-drying, rust-inhibitive primer.

D. Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing repair 
paint according to manufacturer's written instructions.

E. Touchup Painting: Cleaning and touchup painting of abraded areas of paint are specified in 
painting Sections.

END OF SECTION
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SECTION 08 33 23 - OVERHEAD COILING DOORS

PART 1 -  GENERAL

1.1 ACTION SUBMITTALS

A. Product Data: For each type and size of overhead coiling door and accessory.
1. Include construction details, material descriptions, dimensions of individual 

components, profiles for slats, and finishes.
B. Shop Drawings: For each installation and for special components not dimensioned or 

detailed in manufacturer's product data.
1. Include points of attachment and their corresponding static and dynamic loads 

imposed on structure.
2. Show locations of controls, locking devices, detectors or replaceable fusible links, 

and other accessories.
3. Include diagrams for power, signal, and control wiring.

1.2 CLOSEOUT SUBMITTALS

A. Maintenance data.

1.3 QUALITY ASSURANCE

A. Installer Qualifications: An entity that employs installers and supervisors who are trained 
and approved by manufacturer for both installation and maintenance of units required for 
this Project.

1.4 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace components of doors that fail in 
materials or workmanship within specified warranty period.
1. Warranty Period: 2 years from date of Substantial Completion.

PART 2 -  PRODUCTS

2.1 DOOR ASSEMBLY 

A. Door: Overhead coiling door formed with curtain of interlocking metal slats.
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. Overhead Door Corporation.
b. Raynor Garage Doors.
c. Windsor Door.

B. Operation Cycles: Door components and operators capable of operating for not less than 
20,000. 

C. Door Curtain Material: Galvanized steel.

D. Door Curtain Slats: Curved profile slats of center-to-center height.
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E. Hood: Galvanized steel.
F. Locking Devices: Equip door with slide bolt for padlock and chain lock keeper.
G. Electric Door Operator:

1. Usage Classification: Medium duty, up to 12 cycles per hour and up to 50 cycles per 
day.

2. Safety: Listed according to UL 325 by a qualified testing agency for commercial or 
industrial use.

3. Motor Exposure: Interior.
4. Motor Electrical Characteristics:

a. Horsepower: 1/2 hp.
b. Voltage: 115 V ac, single phase, 60 Hz.

5. Emergency Manual Operation: Crank type.
6. Control Station(s): Interior mounted.

H. Door Finish:
1. Baked-Enamel or Powder-Coated Finish: Color as selected by Architect from 

manufacturer's full range.
2. Interior Curtain-Slat Facing: Match finish of exterior curtain-slat face.

2.2 MATERIALS, GENERAL

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 
70, by a qualified testing agency, and marked for intended location and application.

2.3 HOODS

A. General: Form sheet metal hood to entirely enclose coiled curtain and operating 
mechanism at opening head. Contour to fit end brackets to which hood is attached. Roll 
and reinforce top and bottom edges for stiffness. Form closed ends for surface-mounted 
hoods and fascia for any portion of between-jamb mounting that projects beyond wall face. 
Equip hood with intermediate support brackets as required to prevent sagging.
1. Include automatic drop baffle on fire-rated doors to guard against passage of smoke 

or flame.
2. Exterior-Mounted Doors: Fabricate hood to act as weather protection and with a 

perimeter sealant-joint-bead profile for applying joint sealant.

2.4 LOCKING DEVICES

A. Slide Bolt: Fabricate with side-locking bolts to engage through slots in tracks for locking 
by padlock, located on both left and right jamb sides, operable from coil side.

B. Safety Interlock Switch: Equip power-operated doors with safety interlock switch to 
disengage power supply when door is locked.

2.5 MANUAL DOOR OPERATORS

A. General: Equip door with manual door operator by door manufacturer.
B. Crank Operator: Consisting of crank and crank gearbox, steel crank drive shaft, and 

gear-reduction unit, of type indicated. Size gears to require not more than force to turn 
crank. Fabricate gearbox to be oiltight and to completely enclose operating mechanism. 
Provide manufacturer's standard crank-locking device.
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2.6 ELECTRIC DOOR OPERATORS

A. General: Electric door operator assembly of size and capacity recommended and provided 
by door manufacturer for door and operation-cycles requirement specified, with electric 
motor and factory-prewired motor controls, starter, gear-reduction unit, solenoid-operated 
brake, clutch, control stations, control devices, integral gearing for locking door, and 
accessories required for proper operation.
1. Comply with NFPA 70.
2. Control equipment complying with NEMA ICS 1, NEMA ICS 2, and NEMA ICS 6, 

with NFPA 70 Class 2 control circuit, maximum 24-V ac or dc.
B. Motors: Reversible-type motor with controller (disconnect switch) for motor exposure 

indicated for each door assembly.
C. Control Station: Three-button control station in fixed location with momentary-contact 

push-button controls labeled "Open" and "Stop" and sustained- or constant-pressure 
push-button control labeled "Close."

D. Emergency Manual Operation: Equip each electrically powered door with capability for 
emergency manual operation. Design manual mechanism so required force for door 
operation does not exceed 30 lbf.

E. Emergency Operation Disconnect Device: Equip operator with hand-operated disconnect 
mechanism for automatically engaging manual operator and releasing brake for emergency 
manual operation while disconnecting motor without affecting timing of limit switch. 
Mount mechanism so it is accessible from floor level. Include interlock device to 
automatically prevent motor from operating when emergency operator is engaged.

PART 3 -  EXECUTION

3.1 INSTALLATION, GENERAL

A. Install overhead coiling doors and operating equipment complete with necessary hardware, 
anchors, inserts, hangers, and equipment supports; according to manufacturer's written 
instructions and as specified.

B. Power-Operated Doors: Install automatic garage doors openers according to UL 325.

END OF SECTION
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SECTION 08 51 13 - ALUMINUM WINDOWS

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes aluminum windows for exterior locations.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.
B. Shop Drawings: Include plans, elevations, sections, hardware, accessories, insect screens, 

operational clearances, and details of installation, including anchor, flashing, and sealant 
installation.

C. Samples: For each exposed product and for each color specified.

1.3 WARRANTY

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace aluminum windows that 
fail in materials or workmanship within specified warranty period.

PART 2 -  PRODUCTS

2.1 ALUMINUM WINDOWS

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. EFCO Corporation.
2. Kawneer North America, an Arconic company.
3. YKK AP America Inc.

B. Frames and Sashes: Aluminum extrusions complying with 
AAMA/WDMA/CSA 101/I.S.2/A440.
1. Thermally Improved Construction: Fabricate frames, sashes, and muntins with an 

integral, concealed, low-conductance thermal barrier located between exterior 
materials and window members exposed on interior side in a manner that eliminates 
direct metal-to-metal contact.

C. Glazing System: Manufacturer's standard factory-glazing system that produces 
weathertight seal.

D. Weather Stripping: Provide full-perimeter weather stripping for each operable sash unless 
otherwise indicated.

2.2 FABRICATION

A. Fabricate aluminum windows in sizes indicated. Include a complete system for assembling 
components and anchoring windows.

B. Glaze aluminum windows in the factory.

C. Weather strip each operable sash to provide weathertight installation.

4026322
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D. Weep Holes: Provide weep holes and internal passages to conduct infiltrating water to 
exterior.

E. Provide water-shed members above side-hinged sashes and similar lines of natural water 
penetration.

F. Mullions: Provide mullions and cover plates, matching window units, complete with 
anchors for support to structure and installation of window units. Allow for erection 
tolerances and provide for movement of window units due to thermal expansion and 
building deflections. Provide mullions and cover plates capable of withstanding design 
wind loads of window units.

G. Complete fabrication, assembly, finishing, hardware application, and other Work in the 
factory to greatest extent possible. Disassemble components only as necessary for 
shipment and installation.

2.3 ALUMINUM FINISHES

A. Finish designations prefixed by AA comply with the system established by the Aluminum 
Association for designating aluminum finishes.

B. Class II, Color Anodic Finish: AA-M12C22A32/A34 (Mechanical Finish: nonspecular as 
fabricated; Chemical Finish: etched, medium matte; Anodic Coating: Architectural 
Class II, integrally colored or electrolytically deposited color coating 0.010-mm or thicker) 
complying with AAMA 611.
1. Color: Dark bronze.

PART 3 -  EXECUTION

3.1 INSTALLATION

A. Comply with manufacturer's written instructions for installing windows, hardware, 
accessories, and other components. For installation procedures and requirements not 
addressed in manufacturer's written instructions, comply with installation requirements in 
ASTM E2112.

B. Install windows level, plumb, square, true to line, without distortion or impeding thermal 
movement, anchored securely in place to structural support, and in proper relation to wall 
flashing and other adjacent construction to produce weathertight construction.

C. Install windows and components to drain condensation, water penetrating joints, and 
moisture migrating within windows to the exterior.

D. Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic 
action at points of contact with other materials.

E. Clean exposed surfaces immediately after installing windows. Avoid damaging protective 
coatings and finishes. Remove excess sealants, glazing materials, dirt, and other 
substances.

F. Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged 
during construction period.

END OF SECTION
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 SECTION 08 71 00 - DOOR HARDWARE  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions. 

B. Division 01 Specification Sections apply to Work of this Section. 

1.2 SUMMARY 

A. This Section includes commercial door hardware for the following: 

1. Swinging doors. 

2. Other doors to the extent indicated. 

B. Door hardware includes, but is not necessarily limited to, the following: 

1. Mechanical door hardware. 

2. Electromechanical door hardware. 

3. Cylinders specified for doors in other sections. 

C. Related Sections: 

1. Section 08 11 13 “Hollow Metal Doors and Frames.” 

2. Section 08 14 16 “Flush Wood Doors.” 

D. Codes and References: Comply with the version year adopted by the Authority Having 

Jurisdiction. 

1. ANSI A117.1 - Accessible and Usable Buildings and Facilities. 

2. ICC/IBC - International Building Code. 

3. NFPA 70 - National Electrical Code. 

4. NFPA 80 - Fire Doors and Windows. 

5. NFPA 101 - Life Safety Code. 

6. NFPA 105 - Installation of Smoke Door Assemblies. 

7. State Building Codes, Local Amendments. 

E. Standards: All hardware specified herein shall comply with the following industry 

standards as applicable. Any undated reference to a standard shall be interpreted as 

referring to the latest edition of that standard: 

1. ANSI/BHMA Certified Product Standards - A156 Series. 

2. UL10C - Positive Pressure Fire Tests of Door Assemblies. 

3. ANSI/UL 294 - Access Control System Units. 

1.3 SUBMITTALS 

A. Product Data: Manufacturer's product data sheets including installation details, material 

descriptions, dimensions of individual components and profiles, operational descriptions 

and finishes. 

B. Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing, 

fabrication, and assembly of door hardware, as well as procedures and diagrams. 

Coordinate the final Door Hardware Schedule with doors, frames, and related work to 

ensure proper size, thickness, hand, function, and finish of door hardware. 
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1. Format: Comply with scheduling sequence and vertical format in DHI's "Sequence 

and Format for the Hardware Schedule." 

2. Organization: Organize the Door Hardware Schedule into door hardware sets 

indicating complete designations of every item required for each door or opening. 

Organize door hardware sets in same order as in the Door Hardware Sets at the end 

of Part 3. Submittals that do not follow the same format and order as the Door 

Hardware Sets will be rejected and subject to resubmission. 

3. Content: Include the following information: 

a. Type, style, function, size, label, hand, and finish of each door hardware item. 

b. Manufacturer of each item. 

c. Fastenings and other pertinent information. 

d. Location of door hardware set, cross-referenced to Drawings, both on floor 

plans and in door and frame schedule. 

e. Explanation of abbreviations, symbols, and codes contained in schedule. 

f. Mounting locations for door hardware. 

g. Door and frame sizes and materials. 

h. Warranty information for each product. 

4. Submittal Sequence: Submit the final Door Hardware Schedule at earliest possible 

date, particularly where approval of the Door Hardware Schedule must precede 

fabrication of other Work that is critical in the Project construction schedule. Include 

Product Data, Samples, Shop Drawings of other Work affected by door hardware, 

and other information essential to the coordinated review of the Door Hardware 

Schedule. 

C. Shop Drawings: Details of electrified access control hardware indicating the following: 

1. Wiring Diagrams: Upon receipt of approved schedules, submit detailed system 

wiring diagrams for power, signaling, monitoring, communication, and control of 

the access control system electrified hardware. Differentiate between manufacturer-

installed and field-installed wiring. Include the following: 

a. Elevation diagram of each unique access controlled opening showing location 

and interconnection of major system components with respect to their 

placement in the respective door openings. 

b. Complete (risers, point-to-point) access control system block wiring 

diagrams. 

c. Wiring instructions for each electronic component scheduled herein.  

2. Electrical Coordination: Coordinate with related sections the voltages and wiring 

details required at electrically controlled and operated hardware openings. 

D. Keying Schedule: After a “Keying Conference” with the owner has taken place prepare a 

separate keying schedule detailing final instructions. Submit the keying schedule in 

electronic format. Include keying system explanation, door numbers, key set symbols, 

hardware set numbers and special instructions. Owner must approve submitted keying 

schedule prior to the ordering of permanent cylinders/cores. 

E. Informational Submittals: 

1. Product Test Reports: Indicating compliance with cycle testing requirements, based 

on evaluation of comprehensive tests performed by manufacturer and witnessed by a 

qualified independent testing agency. 

F. Operating and Maintenance Manuals: Provide manufacturers operating and maintenance 

manuals for each item comprising the complete door hardware installation in quantity as 

required in Section 01 70 00 “Execution and Closeout Procedures.” 
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1.4 QUALITY ASSURANCE 

A. Manufacturers Qualifications: Engage qualified manufacturers with a minimum 5 years’ of 

documented experience in producing hardware and equipment similar to that indicated for 

this Project and that have a proven record of successful in-service performance. 

B. Certified Products: Where specified, products must maintain a current listing in the 

Builders Hardware Manufacturers Association (BHMA) Certified Products Directory 

(CPD). 

C. Installer Qualifications: A minimum 3 years’ documented experience installing both 

standard and electrified door hardware similar in material, design, and extent to that 

indicated for this Project and whose work has resulted in construction with a record of 

successful in-service performance. 

D. Door Hardware Supplier Qualifications: Experienced commercial door hardware 

distributors with a minimum 5 years’ documented experience supplying both mechanical 

and electromechanical hardware installations comparable in material, design, and extent to 

that indicated for this Project. Supplier recognized as a factory direct distributor by the 

manufacturers of the primary materials with a warehousing facility in Project's vicinity. 

Supplier to have on staff a certified Architectural Hardware Consultant (AHC) available 

during the course of the Work to consult with Contractor, Architect, and Owner concerning 

both standard and electromechanical door hardware and keying. 

E. Source Limitations: Obtain each type and variety of door hardware specified in this section 

from a single source unless otherwise indicated. 

1. Electrified modifications or enhancements made to a source manufacturer's product 

line by a secondary or third party source will not be accepted. 

2. Provide electromechanical door hardware from the same manufacturer as 

mechanical door hardware, unless otherwise indicated. 

F. Each unit to bear third party permanent label demonstrating compliance with the 

referenced standards. 

G. “Keying Conference”: Conduct conference to comply with requirements in Project 

Meetings. “Keying Conference” to incorporate the following criteria into the final keying 

schedule document: 

1. Function of building, purpose of each area and degree of security required. 

2. Plans for existing and future key system expansion. 

3. Requirements for key control storage and software. 

4. Installation of permanent keys, cylinder cores and software. 

5. Address and requirements for delivery of keys. 

H. Pre-Submittal Conference: Conduct coordination conference in compliance with 

requirements in Project Meetings with attendance by representatives of Supplier(s), 

Installer(s), and Contractor(s) to review proper methods and the procedures for receiving, 

handling, and installing door hardware. 

1. Prior to installation of door hardware, conduct a project specific training meeting to 

instruct the installing contractors' personnel on the proper installation and 

adjustment of their respective products. Product training to be attended by installers 

of door hardware (including electromechanical hardware) for aluminum, hollow 

metal and wood doors. Training will include the use of installation manuals, 

hardware schedules, templates and physical product samples as required. 

2. Inspect and discuss electrical roughing-in, power supply connections, and other 

preparatory work performed by other trades. 
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3. Review sequence of operation narratives for each unique access controlled opening. 

4. Review and finalize construction schedule and verify availability of materials. 

5. Review the required inspecting, testing, commissioning, and demonstration 

procedures. 

I. At completion of installation, provide written documentation that components were applied 

to manufacturer's instructions and recommendations and according to approved schedule. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up and shelving for door 

hardware delivered to Project Site. Do not store electronic access control hardware, 

software, or accessories at Project Site without prior authorization. 

B. Tag each item or package separately with identification related to the final Door Hardware 

Schedule and include basic installation instructions with each item or package. 

C. Deliver, as applicable, permanent keys, cylinders, cores, access control credentials, 

software, and related accessories directly to Owner via registered mail or overnight 

package service. Instructions for delivery to the Owner shall be established at the “Keying 

Conference”. 

1.6 COORDINATION 

A. Templates: Obtain and distribute to the parties involved templates for doors, frames, and 

other Work specified to be factory prepared for installing standard and electrified 

hardware. Check Shop Drawings of other Work to confirm that adequate provisions are 

made for locating and installing hardware to comply with indicated requirements. 

B. Door Hardware and Electrical Connections: Coordinate the layout and installation of 

scheduled electrified door hardware and related access control equipment with required 

connections to source power junction boxes, low voltage power supplies, detection and 

monitoring hardware, and fire and detection alarm systems. 

C. Door and Frame Preparation: Doors and corresponding frames are to be prepared, 

reinforced and pre-wired (if applicable) to receive the installation of the specified 

electrified, monitoring, signaling and access control system hardware without additional 

in-field modifications. 

1.7 WARRANTY 

A. General Warranty: Reference Division 01, General Requirements. Special warranties 

specified in this Article shall not deprive Owner of other rights Owner may have under 

other provisions of the Contract Documents and shall be in addition to, and run concurrent 

with, other warranties made by Contractor under requirements of the Contract Documents. 

B. Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or 

replace components of standard and electrified door hardware that fails in materials or 

workmanship within specified warranty period after final acceptance by the Owner. 

Failures include, but are not limited to, the following: 

1. Structural failures including excessive deflection, cracking, or breakage. 

2. Faulty operation of the hardware. 

3. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering. 

4. Electrical component defects and failures within the system’s operation. 
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C. Warranty Period: Unless otherwise indicated, warranty shall be 1 year from date of 

Substantial Completion. 

1.8 MAINTENANCE SERVICE 

A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and 

maintenance instructions as needed for Owner's continued adjustment, maintenance, and 

removal and replacement of door hardware. 

PART 2 - PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 

A. General: Provide door hardware for each door to comply with requirements in Door 

Hardware Sets and each referenced section that products are to be supplied under. 

B. Designations: Requirements for quantity, item, size, finish or color, grade, function, and 

other distinctive qualities of each type of door hardware are indicated in the Door 

Hardware Sets at the end of Part 3. Products are identified by using door hardware 

designations, as follows: 

1. Named Manufacturer's Products: Product designation and manufacturer are listed for 

each door hardware type required for the purpose of establishing requirements. 

Manufacturers' names are abbreviated in the Door Hardware Schedule. 

C. Substitutions: Requests for substitution and product approval for inclusive mechanical and 

electromechanical door hardware in compliance with the specifications must be submitted 

in writing and in accordance with the procedures and time frames outlined in Division 01, 

Substitution Procedures. Approval of requests is at the discretion of the architect, owner, 

and their designated consultants. 

2.2 HANGING DEVICES 

A. Hinges: ANSI/BHMA A156.1 butt hinges with number of hinge knuckles and other 

options as specified in the Door Hardware Sets. 

1. Quantity: Provide the following hinge quantity: 

a. Two Hinges: For doors with heights up to 60 inches. 

b. Three Hinges: For doors with heights 61 to 90 inches. 

c. Four Hinges: For doors with heights 91 to 120 inches. 

d. For doors with heights more than 120 inches, provide 4 hinges, plus 1 hinge 

for every 30 inches of door height greater than 120 inches. 

2. Hinge Size: Provide the following, unless otherwise indicated, with hinge widths 

sized for door thickness and clearances required: 

a. Widths up to 3 feet: 4-1/2” standard or heavy weight as specified. 

b. Sizes from 3 feet 1 inch to 4 feet: 5 inchs standard or heavy weight as 

specified. 

3. Hinge Weight and Base Material: Unless otherwise indicated, provide the following: 

a. Exterior Doors: Heavy weight, non-ferrous, ball bearing or oil impregnated 

bearing hinges unless hardware sets indicate standard weight. 

b. Interior Doors: Standard weight, steel, ball bearing or oil impregnated bearing 

hinges unless hardware sets indicate heavy weight. 
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4. Hinge Options: Comply with the following: 

a. Non-Removable Pins: With the exception of electric through wire hinges, 

provide set screw in hinge barrel that, when tightened into a groove in hinge 

pin, prevents removal of pin while door is closed; for the all out-swinging 

lockable doors. 

5. Manufacturers: 

a. McKinney (MK) - TA/T4A Series, 5 knuckle. 

B. Continuous Geared Hinges: ANSI/BHMA A156.26 Grade 1-600 continuous geared hinge. 

with minimum 0.120-inch thick extruded 6063-T6 aluminum alloy hinge leaves and a 

minimum overall width of 4 inches. Hinges are non-handed, reversible, and fabricated to 

template screw locations. Factory trim hinges to suit door height and prepare for electrical 

cut-outs. 

1. Manufacturers: 

a. Pemko (PE). 

2.3 POWER TRANSFER DEVICES 

A. Electric Door Wire Harnesses: Provide electric/data transfer wiring harnesses with 

standardized plug connectors to accommodate up to twelve (12) wires. Connectors plug 

directly to through-door wiring harnesses for connection to electric locking devices and 

power supplies. Provide sufficient number and type of concealed wires to accommodate 

electric function of specified hardware. Provide a connector for through-door electronic 

locking devices and from hinge to junction box above the opening. Wire nut connections 

are not acceptable. Determine the length required for each electrified hardware component 

for the door type, size and construction, minimum of two per electrified opening. 

1. Provide one each of the following tools as part of the base bid contract: 

a. McKinney (MK) - Electrical Connecting Kit: QC-R001. 

b. McKinney (MK) - Connector Hand Tool: QC-R003. 

2. Manufacturers: 

a. McKinney (MK) - QC-C Series. 

2.4 DOOR OPERATING TRIM 

A. Flush Bolts and Surface Bolts: Provide products conforming to ANSI/BHMA A156.3 and 

A156.16, Grade 1. 

1. Flush bolts to be furnished with top rod of sufficient length to allow bolt retraction 

device location approximately six feet from the floor. 

2. Furnish dust proof strikes for bottom bolts.  

3. Surface bolts to be minimum 8 inches in length and U.L. listed for labeled fire doors 

and U.L. listed for windstorm components where applicable. 

4. Provide related accessories (mounting brackets, strikes, coordinators, etc.) as 

required for appropriate installation and operation. 

5. Manufacturers: 

a. Rockwood (RO). 
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B. Door Push Plates and Pulls: ANSI/BHMA A156.6 door pushes and pull units of type and 

design specified in the Hardware Sets. Coordinate and provide proper width and height as 

required where conflicting hardware dictates. 

1. Push/Pull Plates: Minimum .050-inch thick, size as indicated in hardware sets, with 

beveled edges, secured with exposed screws unless otherwise indicated. 

2. Door Pull and Push Bar Design: Size, shape, and material as indicated in the 

hardware sets. Minimum clearance of 2 1/2-inches from face of door unless 

otherwise indicated. 

3. Offset Pull Design: Size, shape, and material as indicated in the hardware sets. 

Minimum clearance of 2 1/2-inches from face of door and offset of 90 degrees 

unless otherwise indicated. 

4. Pulls, where applicable, shall be provided with a 10-inch clearance from the finished 

floor on the push side to accommodate wheelchair accessibility. 

5. Fasteners: Provide manufacturer's designated fastener type as indicated in Hardware 

Sets. 

6. Manufacturers: 

a. Rockwood (RO). 

2.5 CYLINDERS AND KEYING 

A. General: Cylinder manufacturer to have minimum 10 years’ experience designing secured 

master key systems and have on record a published security keying system policy.  

1. Manufacturers: 

a. Sargent Manufacturing (SA). 

b. No Substitution. 

B. Cylinder Types: Original manufacturer cylinders able to supply the following cylinder 

formats and types: 

1. Threaded mortise cylinders with rings and cams to suit hardware application. 

2. Rim cylinders with back plate, flat-type vertical or horizontal tailpiece, and raised 

trim ring. 

3. Bored or cylindrical lock cylinders with tailpieces as required to suit locks. 

4. Tubular deadlocks and other auxiliary locks. 

5. Mortise and rim cylinder collars to be solid and recessed to allow the cylinder face 

to be flush and be free spinning with matching finishes. 

6. Keyway: Sargent key #50-6275-RB   

C. Keying System: Each type of lock and cylinders to be factory keyed.  

1. Supplier shall conduct a “Keying Conference” to define and document keying 

system instructions and requirements.  

2. Furnish factory cut, nickel-silver large bow permanently inscribed with a visual key 

control number as directed by Owner. 

3. New System: Key locks to a new key system as directed by the Owner. 

D. Key Quantity: Provide the following minimum number of keys: 

1. Change keys per Cylinder: 2.  

2. Master keys (per Master Key Level/Group): 5. 

3. Construction keys (where required): 10. 
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E. Construction Keying: Provide construction master keyed cylinders. 

F. Key Registration List (Bitting List): 

1. Provide keying transcript list to Owner's representative in the proper format for 

importing into key control software. 

2. Provide transcript list in writing or electronic file as directed by the Owner. 

2.6 KEY CONTROL 

A. Key Control Cabinet: Provide a key control system including envelopes, labels, and tags with 

self-locking key clips, receipt forms, 3-way visible card index, temporary markers, permanent 

markers, and standard metal cabinet. Key control cabinet shall have expansion capacity of 

150 percent of the number of locks required for the project. 

1. Manufacturers: 

a. Lund Equipment (LU). 

b. MMF Industries (MM). 

c. Telkee (TK). 

2.7 MECHANICAL LOCKS AND LATCHING DEVICES 

A. Cylindrical Locksets, Grade 1 (Heavy Duty): ANSI/BHMA A156.2, Series 4000, 

Operational Grade 1 Certified Products Directory (CPD) listed. 

1. Heavy duty cylindrical locks shall have a 7-year warranty. 

2. Vertical Impact: Exceed 100 vertical impacts (20 times ANSI/BHMA A156.2 

requirements). 

3. Furnish with solid cast levers, standard 2-3/4-inch backset, and 1/2 inch (3/4 inch at 

rated paired openings) throw brass or stainless steel latchbolt. 

4. Locks are to be non-handed and fully field reversible. 

5. Manufacturers: 

a. Sargent Manufacturing (SA) - 10X Line. 

2.8 LOCK AND LATCH STRIKES 

A. Strikes: Provide manufacturer's standard strike with strike box for each latch or lock bolt, 

with curved lip extended to protect frame, finished to match door hardware set, unless 

otherwise indicated, and as follows: 

1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended 

by manufacturer. 

2. Extra-Long-Lip Strikes: For locks used on frames with applied wood casing trim. 

3. Aluminum-Frame Strike Box: Provide manufacturer's special strike box fabricated 

for aluminum framing. 

4. Double-lipped strikes: For locks at double acting doors. Furnish with retractable stop 

for rescue hardware applications.  

B. Standards: Comply with the following: 

1. Strikes for Mortise Locks and Latches: BHMA A156.13. 

2. Strikes for Bored Locks and Latches: BHMA A156.2. 

3. Strikes for Auxiliary Deadlocks: BHMA A156.36. 

4. Dustproof Strikes: BHMA A156.16. 
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2.9 ELECTRIC STRIKES 

A. Standard Electric Strikes: Electric strikes conforming to ANSI/BHMA A156.31, Grade 1, 

for use on non-rated or fire rated openings. Strikes shall be of stainless steel construction 

tested to a minimum of 1,500 pounds of static strength and 70 foot-pounds of dynamic 

strength with a minimum endurance of one million operating cycles. Provide strikes with 

12 or 24 VDC capability, fail-secure unless otherwise specified. Where specified provide 

latchbolt and latchbolt strike monitoring indicating both the position of the latchbolt and 

locked condition of the strike. 

1. Manufacturers: 

a. HES (HS) - 1500/1600 Series. 

B. Surface Mounted Rim Electric Strikes: Surface mounted rim exit device electric strikes 

conforming to ANSI/BHMA A156.31, Grade 1, and UL Listed for both Burglary 

Resistance and for use on fire rated door assemblies. Construction includes internally 

mounted solenoid with two heavy-duty, stainless steel locking mechanisms operating 

independently to provide tamper resistance. Strikes tested for a minimum of 500,000 

operating cycles. Provide strikes with 12 or 24 VDC capability supplied standard as fail-

secure unless otherwise specified. Option available for latchbolt and latchbolt strike 

monitoring indicating both the position of the latchbolt and locked condition of the strike. 

Strike requires no cutting to the jamb prior to installation. 

1. Manufacturers: 

a. HES (HS) - 9400/9500/9600/9700/9800 Series. 

C. Provide electric strikes with in-line power controller and surge suppressor by the same 

manufacturer as the strike with the combined products having a 5 year warranty. 

2.10 CONVENTIONAL EXIT DEVICES 

A. General Requirements: All exit devices specified herein shall meet or exceed the following 

criteria: 

1. Exit devices shall have a 5-year warranty. 

2. At doors not requiring a fire rating, provide devices complying with NFPA 101 and 

listed and labeled for "Panic Hardware" according to UL305. Provide proper 

fasteners as required by manufacturer including sex nuts and bolts at openings 

specified in the hardware sets. 

3. Where exit devices are required on fire rated doors, provide devices complying with 

NFPA 80 and with UL labeling indicating "Fire Exit Hardware". Provide devices 

with the proper fasteners for installation as tested and listed by UL. Consult 

manufacturer’s catalog and template book for specific requirements. 

4. Except on fire rated doors, provide exit devices with hex key dogging device to hold 

the pushbar and latch in a retracted position. Provide optional keyed cylinder 

dogging on devices where specified in hardware sets. 

5. Devices must fit flat against the door face with no gap that permits unauthorized 

dogging of the push bar. The addition of filler strips is required in any case where 

the door light extends behind the device as in a full glass configuration. 
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6. Lever Operating Trim: Where exit devices require lever trim, furnish manufacturer's 

heavy duty escutcheon trim with threaded studs for thru-bolts.  

a. Lock Trim Design: As indicated in hardware sets, provide finishes and 

designs to match that of the specified locksets.  

b. Where function of exit device requires a cylinder, provide a cylinder (Rim or 

Mortise) as specified in hardware sets. 

7. Vertical Rod Exit Devices: Where surface or concealed vertical rod exit devices are 

used at interior openings, provide as less bottom rod (LBR) unless otherwise 

indicated. Provide dust proof strikes where thermal pins are required to project into 

the floor. 

8. Narrow Stile Applications: At doors constructed with narrow stiles, or as specified 

in hardware sets, provide devices designed for maximum 2-inch-wide stiles. 

9. Dummy Push Bar: Nonfunctioning push bar matching functional push bar. 

10. Rail Sizing: Provide exit device rails factory sized for proper door width application.  

11. Through Bolt Installation: For exit devices and trim as indicated in door hardware 

sets. 

B. Conventional Push Rail Exit Devices (Heavy Duty): ANSI/BHMA A156.3, Grade 1 

Certified Products Directory (CPD) listed panic and fire exit hardware devices furnished in 

the functions specified in the Hardware Sets. Exit device latch to be stainless steel, pullman 

type, with deadlock feature. 

1. Manufacturers: 

a. Sargent Manufacturing (SA) - 80 Series. 

2.11 DOOR CLOSERS 

A. All door closers specified herein shall meet or exceed the following criteria: 

1. General: Door closers to be from one manufacturer, matching in design and style, 

with the same type door preparations and templates regardless of application or 

spring size. Closers to be non-handed with full sized covers. 

2. Standards: Closers to comply with UL-10C for Positive Pressure Fire Test and be 

U.L. listed for use of fire rated doors. 

3. Size of Units: Comply with manufacturer's written recommendations for sizing of 

door closers depending on size of door, exposure to weather, and anticipated 

frequency of use. Where closers are indicated for doors required to be accessible to 

the Americans with Disabilities Act, provide units complying with ANSI 

ICC/A117.1. 

4. Closer Arms: Provide heavy duty, forged steel closer arms unless otherwise 

indicated in Hardware Sets. 

5. Closers shall not be installed on exterior or corridor side of doors; where possible 

install closers on door for optimum aesthetics.  

6. Closer Accessories: Provide door closer accessories including custom templates, 

special mounting brackets, spacers and drop plates as required for proper 

installation. Provide through-bolt and security type fasteners as specified in the 

hardware sets. 
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B. Door Closers, Surface Mounted (Large Body Cast Iron): ANSI/BHMA A156.4, Grade 1 

Certified Products Directory (CPD) listed surface mounted, heavy duty door closers with 

complete spring power adjustment, sizes 1 thru 6; and fully operational adjustable 

according to door size, frequency of use, and opening force. Closers to be rack and pinion 

type, one piece cast iron body construction, with adjustable backcheck and separate non-

critical valves for closing sweep and latch speed control. 

1. Large body cast iron surface mounted door closers shall have a 30-year warranty. 

2. Manufacturers: 

a. Norton Rixson (NO) - 9500 Series. 

b. Sargent Manufacturing (SA) - 281 Series. 

C. Door Closers, Surface Mounted (Heavy Duty): ANSI/BHMA A156.4, Grade 1 Certified 

Products Directory (CPD) listed surface mounted, heavy duty door closers with complete 

spring power adjustment, sizes 1 thru 6; and fully operational adjustable according to door 

size, frequency of use, and opening force. Closers to be rack and pinion type, one piece 

cast iron or aluminum alloy body construction, with adjustable backcheck and separate 

non-critical valves for closing sweep and latch speed control. Provide non-handed units 

standard. 

1. Heavy duty surface mounted door closers shall have a 30-year warranty. 

2. Manufacturers: 

a. Norton Rixson (NO) - 7500 Series. 

b. Sargent Manufacturing (SA) - 351 Series. 

2.12 ARCHITECTURAL TRIM 

A. Door Protective Trim 

1. General: Door protective trim units to be of type and design as specified below or in 

the Hardware Sets. 

2. Size: Fabricate protection plates (kick, armor, or mop) not more than 2 inches less 

than door width (LDW) on stop side of single doors and 1-inch LDW on stop side of 

pairs of doors, and not more than 1 inch less than door width on pull side. 

Coordinate and provide proper width and height as required where conflicting 

hardware dictates. Height to be as specified in the Hardware Sets. 

3. Where plates are applied to fire rated doors with the top of the plate more than 

16 inches above the bottom of the door, provide plates complying with NFPA 80. 

Consult manufacturer’s catalog and template book for specific requirements for size 

and applications. 

4. Protection Plates: ANSI/BHMA A156.6 protection plates (kick, armor, or mop), 

fabricated from the following: 

a. Stainless Steel: 300 grade, 050-inch thick. 

5. Options and fasteners: Provide manufacturer's designated fastener type as specified 

in the Hardware Sets. Provide countersunk screw holes. 

6. Manufacturers: 

a. Rockwood (RO). 
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2.13 DOOR STOPS AND HOLDERS 

A. General: Door stops and holders to be of type and design as specified below or in the 

Hardware Sets. 

B. Door Stops and Bumpers: ANSI/BHMA A156.16, Grade 1 door stops and wall bumpers. 

Provide wall bumpers, either convex or concave types with anchorage as indicated, unless 

floor or other types of doorstops are specified in Hardware Sets. Do not mount floor stops 

where they will impede traffic. Where floor or wall bumpers are not appropriate, provide 

overhead type stops and holders. 

1. Manufacturers: 

a. Rockwood (RO). 

C. Overhead Door Stops and Holders: ANSI/BHMA A156.8, Grade 1 Certified Products 

Directory (CPD) listed overhead stops and holders to be surface or concealed types as 

indicated in Hardware Sets. Track, slide, arm, and jamb bracket to be constructed of 

extruded bronze and shock absorber spring of heavy tempered steel. Provide non-handed 

design with mounting brackets as required for proper operation and function. 

1. Manufacturers: 

a. Norton Rixson (RF). 

b. Sargent Manufacturing (SA). 

2.14 ARCHITECTURAL SEALS 

A. General: Thresholds, weatherstripping, and gasket seals to be of type and design as 

specified below or in the hardware sets. Provide continuous weatherstrip gasketing on 

exterior doors and provide smoke, light, or sound gasketing on interior doors where 

indicated. At exterior applications provide non-corrosive fasteners and elsewhere where 

indicated. 

B. Smoke Labeled Gasketing: Assemblies complying with NFPA 105 that are listed and 

labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for 

smoke control ratings indicated, based on testing according to UL 1784. 

1. Provide smoke labeled perimeter gasketing at all smoke labeled openings. 

C. Fire Labeled Gasketing: Assemblies complying with NFPA 80 that are listed and labeled 

by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire 

ratings indicated, based on testing according to UL-10C. 

1. Provide intumescent seals as indicated to meet UL-10C Standard for Positive 

Pressure Fire Tests of Door Assemblies, and NPFA 252, Standard Methods of Fire 

Tests of Door Assemblies.  

D. Sound-Rated Gasketing: Assemblies that are listed and labeled by a testing and inspecting 

agency, for sound ratings indicated. 

E. Replaceable Seal Strips: Provide only those units where resilient or flexible seal strips are 

easily replaceable and readily available from stocks maintained by manufacturer. 

F. Manufacturers: 

1. Pemko (PE). 



 

Midland County 

Facilities Warehouse 

4026322 DOOR HARDWARE 08 81 00 - 13 

04/23 

2.15 ELECTRONIC ACCESSORIES 

A. Request-to-Exit Motion Sensor: Request-to-Exit Sensors motion detectors specifically 

designed for detecting exiting through a door from the secure area to a non-secure area. 

Include built-in timers (up to 60-second-adjustable-timing), door monitor with sounder 

alert, internal vertical pointability coverage, 12VDC or 24VDC power and selectable relay 

trigger with fail safe/fail secure modes. 

1. Manufacturers: 

a. Securitron (SU) - XMS Series. 

B. Door Position Switches: Door position magnetic reed contact switches specifically 

designed for use in commercial door applications. On recessed models the contact and 

magnetic housing snap-lock into a 1-inch diameter hole. Surface mounted models include 

wide gap distance design complete with armored flex cabling. Provide SPDT, N/O 

switches with optional Rare Earth Magnet installation on steel doors with flush top 

channels. 

1. Manufacturers: 

a. Securitron (SU) - DPS Series. 

C. Intelligent Switching Power Supplies: Provide power supplies with single, dual or multi-

voltage configurations at 12 and/or 24VDC. Power Supply shall have battery backup 

function with an integrated battery charging circuit. The power supply shall have a 

standard, integrated Fire Alarm Interface (FAI). The power supply shall provide capability 

for secondary voltage, power distribution, direct lock control and network monitoring 

through add on modules. The power supply shall be expandable up to 16 individually 

protected outputs. Output modules shall provide individually protected, continuous outputs 

and/or individually protected, relay controlled outputs. Network modules shall provide 

remote monitoring functions such as status reporting, fault reporting and information 

logging. 

1. Provide the least number of units, at the appropriate amperage level, sufficient to 

exceed the required total draw for the specified electrified hardware and access 

control equipment. 

2. Manufacturers: 

a. Securitron (SU) - AQL Series. 

2.16 FABRICATION 

A. Fasteners: Provide door hardware manufactured to comply with published templates 

generally prepared for machine, wood, and sheet metal screws. Provide screws according 

to manufacturers recognized installation standards for application intended. 

2.17 FINISHES 

A. Standard: Designations used in the hardware sets and elsewhere indicate hardware finishes 

complying with ANSI/BHMA A156.18, including coordination with traditional U.S. 

finishes indicated by certain manufacturers for their products. 

B. 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. 

C. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 

temporary protective covering before shipping. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine scheduled openings, with Installer present, for compliance with requirements for 

installation tolerances, labeled fire door assembly construction, wall and floor construction, 

and other conditions affecting performance. 

B. Notify architect of any discrepancies or conflicts between the door schedule, door types, 

Drawings, and scheduled hardware. Proceed only after such discrepancies or conflicts have 

been resolved in writing. 

3.2 PREPARATION 

A. Hollow Metal Doors and Frames: Comply with ANSI/DHI A115 series.  

B. Wood Doors: Comply with ANSI/DHI A115-W series. 

3.3 INSTALLATION 

A. Install each item of mechanical and electromechanical hardware and access control 

equipment to comply with manufacturer's written instructions and according to 

specifications. 

1. Installers are to be trained and certified by the manufacturer on the proper 

installation and adjustment of fire, life safety, and security products including: 

hanging devices, locking devices, closing devices, and seals.  

B. Mounting Heights: Mount door hardware units at heights indicated in following applicable 

publications, unless specifically indicated or required to comply with governing 

regulations: 

1. Standard Steel Doors and Frames: DHI's "Recommended Locations for 

Architectural Hardware for Standard Steel Doors and Frames." 

2. DHI TDH-007-20: Installation Guide for Doors and Hardware. 

3. Where indicated to comply with accessibility requirements, comply with ANSI 

A117.1 "Accessibility Guidelines for Buildings and Facilities." 

4. Provide blocking in drywall partitions where wall stops, or other wall mounted 

hardware, is located.  

C. Retrofitting: Install door hardware to comply with manufacturer's published templates and 

written instructions. Where cutting and fitting are required to install door hardware onto or 

into surfaces that are later to be painted or finished in another way, coordinate removal, 

storage, and reinstallation of surface protective trim units with finishing work specified in 

Division 9 Sections. Do not install surface-mounted items until finishes have been 

completed on substrates involved. 

D. Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant 

complying with requirements specified in Section 07 92 00 "Joint Sealants." 

E. Storage: Provide a secure lock up for hardware delivered to the project but not yet 

installed. Control the handling and installation of hardware items so that the completion of 

the work will not be delayed by hardware losses before and after installation. 
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3.4 FIELD QUALITY CONTROL 

A. Field Inspection (Punch Report): Reference Section 01 70 00 “Execution and Closeout 

Procedures”. Produce project punch report for each installed door opening indicating 

compliance with approved submittals and verification hardware is properly installed, 

operating, and adjusted. Include list of items to be completed and corrected, indicating the 

reasons or deficiencies causing the Work to be incomplete or rejected. 

1. Organization of List: Include separate Door Opening and Deficiencies and 

Corrective Action Lists organized by Mark, Opening Remarks, and Comments, and 

related Opening Images and Video Recordings. 

3.5 ADJUSTING 

A. Initial Adjustment: Adjust and check each operating item of door hardware and each door 

to ensure proper operation or function of every unit. Replace units that cannot be adjusted 

to operate as intended. Adjust door control devices to compensate for final operation of 

heating and ventilating equipment and to comply with referenced accessibility 

requirements. 

3.6 CLEANING AND PROTECTION 

A. Protect all hardware stored on construction Site in a covered and dry place. Protect exposed 

hardware installed on doors during the construction phase. Install any and all hardware at 

the latest possible time frame. 

B. Clean adjacent surfaces soiled by door hardware installation. 

C. Clean operating items as necessary to restore proper finish. Provide final protection and 

maintain conditions that ensure door hardware is without damage or deterioration at time 

of owner occupancy. 

3.7 DEMONSTRATION 

A. Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and 

electromechanical door hardware. 

3.8 DOOR HARDWARE SETS 

A. The hardware sets represent the design intent and direction of the owner and architect. 

They are a guideline only and should not be considered a detailed hardware schedule. 

Discrepancies, conflicting hardware, and missing items should be brought to the attention 

of the architect with corrections made prior to the bidding process. Omitted items not 

included in a hardware set should be scheduled with the appropriate additional hardware 

required for proper application and functionality. 

1. Quantities listed are for each pair of doors, or for each single door. 

2. The supplier is responsible for handing and sizing all products. 

3. Where multiple options for a piece of hardware are given in a single line item, the 

supplier shall provide the appropriate application for the opening. 
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B. Manufacturer’s Abbreviations: 

1. MK – McKinney. 

2. PE – Pemko. 

3. RO – Rockwood. 

4. SA – SARGENT. 

5. HS – HES. 

6. RF – Rixson. 

7. SU – Securitron. 

8. OT – Other. 

END OF SECTION 
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SECTION 08 80 00 - GLAZING

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Glass products.
2. Insulating glass.
3. Glazing tapes.
4. Miscellaneous glazing materials.

B. Related Requirements:
1. Division 01 Specification Sections apply to Work of this Section.
2. Section 08 83 00 "Mirrors."

1.2 DEFINITIONS

A. Glass Manufacturers: Firms that produce primary glass, fabricated glass, or both, as 
defined in referenced glazing publications.

B. Glass Thicknesses: Indicated by thickness designations in millimeters in accordance with 
ASTM C1036.

C. IBC: International Building Code.
D. Interspace: Space between lites of an insulating-glass unit.

1.3 COORDINATION

A. Coordinate glazing channel dimensions to provide necessary bite on glass, minimum edge 
and face clearances, and adequate sealant thicknesses, with reasonable tolerances to 
achieve proper safety margins for glazing retention under each design load case, load case 
combination, and service condition.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.
B. Glass Samples: For each type of glass product other than clear monolithic vision glass;

12 inches square.
C. Glazing Schedule: List glass types and thicknesses for each size opening and location. Use 

same designations indicated on Drawings.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Protect glazing materials in accordance with manufacturer's written instructions. Prevent 
damage to glass and glazing materials from condensation, temperature changes, direct 
exposure to sun, or other causes.

B. Comply with insulating-glass manufacturer's written instructions for venting and sealing 
units to avoid hermetic seal ruptures due to altitude change.
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1.6 FIELD CONDITIONS

A. Environmental Limitations: Do not proceed with glazing when ambient and substrate 
temperature conditions are outside limits permitted by glazing material manufacturers and 
when glazing channel substrates are wet from rain, frost, condensation, or other causes.
1. Do not install glazing sealants when ambient and substrate temperature conditions 

are outside limits permitted by sealant manufacturer or are below 40 degrees F.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

A. General Glass Manufactures: Unless specified otherwise and subject to compliance with 
requirements, provide products by the following:
1. AGC Glass Company North America, Inc.
2. Guardian Glass; SunGuard.
3. Pilkington North America.
4. Viracon, Inc.
5. Vitro Architectural Glass.

2.2 PERFORMANCE REQUIREMENTS

A. General: Installed glazing systems shall withstand normal thermal movement and wind and 
impact loads (where applicable) without failure, including loss or glass breakage 
attributable to defective manufacture, fabrication, or installation; failure of sealants or 
gaskets to remain watertight and airtight; deterioration of glazing materials; or other 
defects in construction.

B. Structural Performance: Glazing shall withstand the following design loads within limits 
and under conditions indicated determined in accordance with the IBC and ASTM E1300:
1. Design Wind Pressures: As indicated on Drawings.

a. Wind Design Data: As indicated on Drawings.
2. Thermal Loads: Design glazing to resist thermal stress breakage induced by 

differential temperature conditions and limited air circulation within individual glass 
lites and insulated glazing units.

C. Safety Glazing: Where safety glazing is indicated, provide glazing that complies with
16 CFR 1201, Category II.

D. Thermal and Optical Performance Properties: Provide glass with performance properties 
specified, as indicated in manufacturer's published test data, based on procedures indicated 
below:
1. For insulating-glass units, properties are based on units of thickness indicated for 

overall unit and for each lite.
2. U-Factors: Center-of-glazing values, in accordance with NFRC 100 and based on 

most current non-beta version of LBL's WINDOW computer program, expressed as 
Btu/square feet by hour by degrees F.

4026322
04/23

GLAZING 08 80 00 - 2

http://www.specagent.com/LookUp/?uid=123457181082&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457181084&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457181085&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457181041&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457181087&mf=04&src=wd


Midland County
Facilities Warehouse

 

2.3 GLASS PRODUCTS, GENERAL

A. Glazing Publications: Comply with published recommendations of glass product 
manufacturers and organizations below unless more stringent requirements are indicated. 
See these publications for glazing terms not otherwise defined in this Section or in 
referenced standards.
1. NGA Publications: "Glazing Manual."
2. AAMA Publications: AAMA GDSG-1, "Glass Design for Sloped Glazing," and 

AAMA TIR A7, "Sloped Glazing Guidelines."
3. IGMA Publication for Sloped Glazing: IGMA TB-3001, "Guidelines for Sloped 

Glazing."
4. IGMA Publication for Insulating Glass: SIGMA TM-3000, "North American 

Glazing Guidelines for Sealed Insulating Glass Units for Commercial and 
Residential Use."

B. Safety Glazing Labeling: Where safety glazing is indicated, permanently mark glazing 
with certification label of the SGCC or another certification agency acceptable to 
authorities having jurisdiction or manufacturer. Label shall indicate manufacturer's name, 
type of glass, thickness, and safety glazing standard with which glass complies.

C. Thickness: Where glass thickness is indicated, it is a minimum. Provide glass that complies 
with performance requirements and is not less than thickness indicated.
1. Thickness of Tinted Glass: Provide same thickness for each tint color indicated 

throughout Project.
D. Strength: Where annealed float glass is indicated, provide annealed float glass, 

heat-strengthened float glass, or fully tempered float glass as needed to comply with 
"Performance Requirements" Article. Where heat-strengthened float glass is indicated, 
provide heat-strengthened float glass or fully tempered float glass as needed to comply 
with "Performance Requirements" Article. Where fully tempered float glass is indicated, 
provide fully tempered float glass.

2.4 GLASS PRODUCTS

A. Reflective- and Low-E-Coated Vision Glass: ASTM C1376.
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. Cardinal Glass Industries.
b. Guardian Glass; SunGuard.
c. Saint-Gobain Glass Exprover NA.
d. Vitro Architectural Glass.

2.5 INSULATING GLASS

A. Insulating-Glass Units: Factory-assembled units consisting of sealed lites of glass 
separated by a dehydrated interspace, qualified in accordance with ASTM E2190.
1. Sealing System: Dual seal, with manufacturer's standard primary and secondary 

sealants.
2. Desiccant: Molecular sieve or silica gel, or a blend of both.
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2.6 GLAZING TAPES

A. Back-Bedding Mastic Glazing Tapes: Preformed, butyl-based, 100 percent solids 
elastomeric tape; nonstaining and nonmigrating in contact with nonporous surfaces; with or 
without spacer rod as recommended in writing by tape and glass manufacturers for 
application indicated; and complying with ASTM C1281 and AAMA 800 for products 
indicated below:
1. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous 

pressure.
2. AAMA 807.3 tape, for glazing applications in which tape is not subject to 

continuous pressure.

2.7 MISCELLANEOUS GLAZING MATERIALS

A. General: Provide products of material, size, and shape complying with referenced glazing 
standard, recommended in writing by manufacturers of glass and other glazing materials 
for application indicated, and with a proven record of compatibility with surfaces contacted 
in installation.

B. Cleaners, Primers, and Sealers: Types recommended by sealant or gasket manufacturer.
C. Setting Blocks:

1. Type recommended in writing by sealant or glass manufacturer.
D. Spacers:

1. Type recommended in writing by sealant or glass manufacturer.
E. Edge Blocks:

1. Type recommended in writing by sealant or glass manufacturer.

2.8 FABRICATION OF GLAZING UNITS

A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge and 
face clearances, edge and surface conditions, and bite complying with written instructions 
of product manufacturer and referenced glazing publications, to comply with system 
performance requirements.
1. Allow for thermal movements from ambient and surface temperature changes acting 

on glass framing members and glazing components.
a. Temperature Change: 120 degrees F, ambient; 180 degrees F, material 

surfaces.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine framing, glazing channels, and stops, with Installer present, for compliance with 
the following:
1. Manufacturing and installation tolerances, including those for size, squareness, and 

offsets at corners.
2. Presence and functioning of weep systems.
3. Minimum required face and edge clearances.
4. Effective sealing between joints of glass-framing members.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 PREPARATION

A. Clean glazing channels and other framing members receiving glass immediately before 
glazing. Remove coatings not firmly bonded to substrates.

B. Examine glazing units to locate exterior and interior surfaces. Label or mark units as 
needed so that exterior and interior surfaces are readily identifiable. Do not use materials 
that leave visible marks in the completed Work.

3.3 GLAZING, GENERAL

A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, 
and other glazing materials, unless more stringent requirements are indicated, including 
those in referenced glazing publications.

B. Protect glass edges from damage during handling and installation. Remove damaged glass 
from Project Site and legally dispose of off Project Site. Damaged glass includes glass with 
edge damage or other imperfections that, when installed, could weaken glass, impair 
performance, or impair appearance.

C. Apply primers to joint surfaces where required for adhesion of sealants, as determined by 
preconstruction testing.

D. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 
publications, unless otherwise required by glass manufacturer. Set blocks in thin course of 
compatible sealant suitable for heel bead.

E. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.
F. Provide spacers for glass lites where length plus width is larger than 50 inches.

1. Locate spacers directly opposite each other on both inside and outside faces of glass. 
Install correct size and spacing to preserve required face clearances, unless gaskets 
and glazing tapes are used that have demonstrated ability to maintain required face 
clearances and to comply with system performance requirements.

2. Provide 1/8-inch-minimum bite of spacers on glass and use thickness equal to 
sealant width. With glazing tape, use thickness slightly less than final compressed 
thickness of tape.

G. Provide edge blocking where indicated or needed to prevent glass lites from moving 
sideways in glazing channel, as recommended in writing by glass manufacturer and in 
accordance with requirements in referenced glazing publications.

H. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.
I. Set glass lites with proper orientation so that coatings face exterior or interior as specified.

3.4 TAPE GLAZING

A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are 
flush with or protrude slightly above sightline of stops.

B. Install tapes continuously, but not necessarily in one continuous length. Do not stretch 
tapes to make them fit opening.

C. Cover vertical framing joints by applying tapes to heads and sills first, then to jambs. 
Cover horizontal framing joints by applying tapes to jambs, then to heads and sills.

D. Place joints in tapes at corners of opening with adjoining lengths butted together, not 
lapped. Seal joints in tapes with compatible sealant approved by tape manufacturer.

E. Do not remove release paper from tape until right before each glazing unit is installed.
F. Apply heel bead of elastomeric sealant.
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G. Center glass lites in openings on setting blocks, and press firmly against tape by inserting 
dense compression gaskets formed and installed to lock in place against faces of removable 
stops. Start gasket applications at corners and work toward centers of openings.

H. Apply cap bead of elastomeric sealant over exposed edge of tape.

3.5 CLEANING AND PROTECTION

A. Immediately after installation, remove non-permanent labels and clean surfaces.
B. Protect glass from contact with contaminating substances resulting from construction 

operations. Examine glass surfaces adjacent to or below exterior concrete and other 
masonry surfaces at frequent intervals during construction, but not less than once a month, 
for buildup of dirt, scum, alkaline deposits, or stains.
1. If, despite such protection, contaminating substances do contact with glass, remove 

substances immediately as recommended in writing by glass manufacturer. Remove 
and replace glass that cannot be cleaned without damage to coatings.

C. Remove and replace glass that is damaged during construction period.
D. Wash glass on both exposed surfaces not more than four days before date scheduled for 

inspections that establish date of Substantial Completion. Wash glass as recommended in 
writing by glass manufacturer.
1. Safety glazing required.

3.6 INSULATING GLASS SCHEDULE

A. Low-E-Coated, Tinted Insulating Glass Type G12:
1. Overall Unit Thickness: 1 inch.
2. Minimum Thickness of Each Glass Lite: 6 mm.
3. Outdoor Lite: Tinted float glass.
4. Tint Color: Gray.
5. Interspace Content: Air.
6. Indoor Lite: Clear float glass.
7. Low-E Coating: Sputtered on second surface.
8. Summer Daytime U-Factor: 0.22 maximum.
9. SGHC: .25 maximum.

END OF SECTION
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SECTION 09 22 16 - NON-STRUCTURAL METAL FRAMING

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Non-load-bearing steel framing systems for interior partitions.
2. Suspension systems for interior ceilings and soffits.

B. Related Requirements:
1. Division 01 Specification Sections apply to Work of this Section.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.3 INFORMATIONAL SUBMITTALS

A. Product Certificates: For each type of code-compliance certification for studs and tracks.

1.4 QUALITY ASSURANCE

A. Code-Compliance Certification of Studs and Tracks: Provide documentation that framing 
members are certified according to the product-certification program of the Certified Steel 
Stud Association, the Steel Framing Industry Association, the Steel Stud Manufacturers 
Association, or the Supreme Steel Framing System Association.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Notify manufacturer of damaged materials received prior to installation.
B. Deliver materials in manufacturer's original, unopened, undamaged containers with 

identification labels intact.
C. Protect cold-formed metal framing from corrosion, deformation, and other damage during 

delivery, storage, and handling as required by AISI S202, "Code of Standard Practice for 
Cold-Formed Steel Structural Framing."

PART 2 -  PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Horizontal Deflection: For composite and non-composite  wall assemblies, limited to 
following ratios of the wall height based on horizontal loading of 5 pounds of force per 
square foot.
1. Plaster: 1/360.
2. Gypsum Board and Other Finishes: 1/240.

B. Design Loads: As indicated on architectural Drawings or 5 pounds of force per square foot 
minimum as required by the IBC.
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2.2 FRAMING SYSTEMS

A. Framing Members, General: Comply with AISI S220 for conditions indicated.
1. Steel Sheet Components: Comply with AISI S220 requirements for metal unless 

otherwise indicated
2. Protective Coating: Comply with AISI S220; ASTM A653, G40; or coating with 

equivalent corrosion resistance. Galvannealed products are unacceptable.
a. Coating demonstrates equivalent corrosion resistance with an evaluation 

report acceptable to authorities having jurisdiction.
B. Studs and Track: AISI S220.

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. CEMCO; California Expanded Metal Products Co.
b. ClarkDietrich.
c. Jaimes Industries.

2. Minimum Base-Steel Thickness: As required by performance requirements for 
horizontal deflection.

3. Depth: As indicated on Drawings.

2.3 SUSPENSION SYSTEMS

A. Tie Wire: ASTM A641, Class 1 zinc coating, soft temper, 0.062-inch-diameter wire, or 
double strand of 0.048-inch-diameter wire.

B. Wire Hangers: ASTM A641, Class 1 zinc coating, soft temper, 0.16-inch in diameter.

2.4 AUXILIARY MATERIALS

A. General: Provide auxiliary materials that comply with referenced installation standards.
1. Fasteners for Steel Framing: Of type, material, size, corrosion resistance, holding 

power, and other properties required to fasten steel members to substrates.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine areas and substrates, with Installer present, and including welded hollow-metal 
frames, cast-in anchors, and structural framing, for compliance with requirements and 
other conditions affecting performance of the Work.

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

3.2 PREPARATION

A. Suspended Assemblies: Coordinate installation of suspension systems with installation of 
overhead structure to ensure that inserts and other provisions for anchorages to building 
structure have been installed to receive hangers at spacing required to support the Work 
and that hangers will develop their full strength.
1. Furnish concrete inserts and other devices indicated to other trades for installation in 

advance of time needed for coordination and construction.
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3.3 INSTALLATION, GENERAL

A. Installation Standard: ASTM C754.
1. Gypsum Board Assemblies: Also comply with requirements in ASTM C840 that 

apply to framing installation.
B. Install framing and accessories plumb, square, and true to line, with connections securely 

fastened.
C. Install supplementary framing, and blocking to support fixtures, equipment services, heavy 

trim, grab bars, toilet accessories, furnishings, or similar construction.
D. Install bracing at terminations in assemblies.
E. Do not bridge building control and expansion joints with non-load-bearing steel framing 

members. Frame both sides of joints independently.

3.4 INSTALLING FRAMED ASSEMBLIES

A. Install framing system components according to spacings indicated, but not greater than 
spacings required by referenced installation standards for assembly types.

B. Where studs are installed directly against exterior masonry walls or dissimilar metals at 
exterior walls, install isolation strip between studs and exterior wall.

C. Install studs so flanges within framing system point in same direction.
D. Install tracks at floors and overhead supports. Extend framing full height to structural 

supports or substrates above suspended ceilings except where partitions are indicated to 
terminate at suspended ceilings. Continue framing around ducts that penetrate partitions 
above ceiling.
1. Door Openings: Screw vertical studs at jambs to jamb anchor clips on door frames; 

install track section (for cripple studs) at head and secure to jamb studs.
a. Install two studs at each jamb unless otherwise indicated.
b. Install cripple studs at head adjacent to each jamb stud, with a minimum

1/2-inch clearance from jamb stud to allow for installation of control joint in 
finished assembly.

c. Extend jamb studs through suspended ceilings and attach to underside of 
overhead structure.

2. Other Framed Openings: Frame openings other than door openings the same as 
required for door openings unless otherwise indicated. Install framing below sills of 
openings to match framing required above door heads.

E. Direct Furring:
1. Screw to wood framing.
2. Attach to concrete or masonry with stub nails, screws designed for masonry 

attachment, or powder-driven fasteners spaced 24 inches o.c.
F. Installation Tolerance: Install each framing member so fastening surfaces vary not more 

than 1/8-inch from the plane formed by faces of adjacent framing.

3.5 INSTALLING CEILING SUSPENSION SYSTEMS

A. Install suspension system components according to spacings indicated, but not greater than 
spacings required by referenced installation standards for assembly types.
1. Hangers: 48 inches o.c.

B. Isolate suspension systems from building structure where they abut or are penetrated by 
building structure to prevent transfer of loading imposed by structural movement.

C. Suspend hangers from building structure as follows:
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1. Install hangers plumb and free from contact with insulation or other objects within 
ceiling plenum that are not part of supporting structural or suspension system.
a. Splay hangers only where required to miss obstructions and offset resulting 

horizontal forces by bracing, countersplaying, or other equally effective 
means.

2. Where width of ducts and other construction within ceiling plenum produces hanger 
spacings that interfere with locations of hangers required to support standard 
suspension system members, install supplemental suspension members and hangers 
in the form of trapezes or equivalent devices.
a. Size supplemental suspension members and hangers to support ceiling loads 

within performance limits established by referenced installation standards.
3. Wire Hangers: Secure by looping and wire tying, either directly to structures or to 

inserts, eye screws, or other devices and fasteners that are secure and appropriate for 
substrate, and in a manner that will not cause hangers to deteriorate or otherwise fail.

4. Do not attach hangers to steel roof deck.
5. Do not attach hangers to permanent metal forms. Furnish cast-in-place hanger 

inserts that extend through forms.
6. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck.
7. Do not connect or suspend steel framing from ducts, pipes, or conduit.

D. Installation Tolerances: Install suspension systems that are level to within 1/8-inch in 12 
feet measured lengthwise on each member that will receive finishes and transversely 
between parallel members that will receive finishes.

END OF SECTION
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SECTION 09 29 00 - GYPSUM BOARD

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Interior gypsum board.

B. Related Requirements:
1. Division 01 Specification Sections apply to Work of this Section.
2. Section 09 22 16 "Non-Structural Metal Framing" for non-structural steel framing 

and suspension systems that support gypsum board panels.

1.2 ACTION SUBMITTALS

A. Product Data: For the following:
1. Gypsum wallboard.
2. Gypsum board, Type X.
3. Interior trim.
4. Joint treatment materials.
5. Laminating adhesive.

1.3 DELIVERY, STORAGE AND HANDLING

A. Store materials inside under cover and keep them dry and protected against weather, 
condensation, direct sunlight, construction traffic, and other potential causes of damage. 
Stack panels flat and supported on risers on a flat platform to prevent sagging.

1.4 FIELD CONDITIONS

A. Environmental Limitations: Comply with ASTM C840 requirements or gypsum board 
manufacturer's written instructions, whichever are more stringent.

B. Do not install paper-faced gypsum panels until installation areas are enclosed and 
conditioned.

C. Do not install panels that are wet, moisture damaged, and mold damaged.
1. Indications that panels are wet or moisture damaged include, but are not limited to, 

discoloration, sagging, or irregular shape.
2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 

splotchy surface contamination and discoloration.

PART 2 -  PRODUCTS

2.1 GYPSUM BOARD, GENERAL

A. Manufacturers: Unless noted otherwise and subject to compliance with requirements, 
provide products by the following:
1. Georgia-Pacific Gypsum LLC.
2. National Gypsum Company.
3. USG Corporation.
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B. Size: Provide maximum lengths and widths available that will minimize joints in each area 
and that correspond with support system indicated.

2.2 INTERIOR GYPSUM BOARD

A. Gypsum Wallboard: ASTM C1396.
1. Thickness: 5/8-inch.
2. Long Edges: Tapered.

B. Gypsum Board, Type X: ASTM C1396.
1. Thickness: 5/8-inch.
2. Long Edges: Tapered.

2.3 TRIM ACCESSORIES

A. Interior Trim: ASTM C1047.
1. Material: Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or 

paper-faced galvanized-steel sheet.
2. Shapes:

a. Cornerbead.
b. U-Bead: J-shaped; exposed short flange does not receive joint compound.
c. Expansion (control) joint.
d. Base-of-Wall Moisture Barrier Trim: Galvanized-steel sheet, 2 inches high to 

extruded PVC, 1/2 inch high.
1) Manufacturers: Subject to compliance with requirements, provide 

products by the following:
a) VersaDry, LLC.
b) Waterguard.

2.4 JOINT TREATMENT MATERIALS

A. General: Comply with ASTM C475.
B. Joint Tape:

1. Interior Gypsum Board: Paper.

C. Joint Compound for Interior Gypsum Board: For each coat, use formulation that is 
compatible with other compounds applied on previous or for successive coats.
1. Prefilling: At open joints, rounded or beveled panel edges, and damaged surface 

areas, use setting-type taping compound.
2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, 

and trim flanges, use setting-type taping compound.
a. Use setting-type compound for installing paper-faced metal trim accessories.

3. Fill Coat: For second coat, use setting-type, sandable topping compound.
4. Finish Coat: For third coat, use drying-type, all-purpose compound.

2.5 AUXILIARY MATERIALS

A. Provide auxiliary materials that comply with referenced installation standards and 
manufacturer's written instructions.

B. Steel Drill Screws: ASTM C1002 unless otherwise indicated.
1. Use screws complying with ASTM C954 for fastening panels to steel members from 

0.033- to 0.112-inch thick.
C. Thermal Insulation: As specified in Section 07 21 00 "Thermal Insulation."
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PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine areas and substrates including welded hollow-metal frames and support framing, 
with Installer present, for compliance with requirements and other conditions affecting 
performance of the Work.

B. Examine panels before installation. Reject panels that are wet, moisture damaged, and 
mold damaged.

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

3.2 INSTALLATION AND FINISHING OF PANELS, GENERAL

A. Comply with ASTM C840.
B. Install panels with face side out. Butt panels together for a light contact at edges and ends 

with not more than 1/16-inch of open space between panels. Do not force into place.
C. Locate edge and end joints over supports, except in ceiling applications where intermediate 

supports or gypsum board back-blocking is provided behind end joints. Do not place 
tapered edges against cut edges or ends. Stagger vertical joints on opposite sides of 
partitions. Do not make joints other than control joints at corners of framed openings.

D. Form control and expansion joints with space between edges of adjoining gypsum panels.
E. Cover both faces of support framing with gypsum panels in concealed spaces (above 

ceilings, etc.), except in chases braced internally.
1. Unless concealed application is indicated or required for sound, fire, air, or smoke 

ratings, coverage may be accomplished with scraps of not less than 8 square feet in 
area.

2. Fit gypsum panels around ducts, pipes, and conduits.
3. Where partitions intersect structural members projecting below underside of 

floor/roof slabs and decks, cut gypsum panels to fit profile formed by structural 
members; allow 1/4- to 3/8-inch-wide joints to install sealant.

F. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural 
abutments. Provide 1/4- to 1/2-inch-wide spaces at these locations and trim edges with 
edge trim where edges of panels are exposed. Seal joints between edges and abutting 
structural surfaces with acoustical sealant.

G. Attachment to Steel Framing: Attach panels so leading edge or end of each panel is 
attached to open (unsupported) edges of stud flanges first.

3.3 INSTALLATION OF INTERIOR GYPSUM BOARD

A. Install interior gypsum board in the following locations:
1. Wallboard Type: As indicated on Drawings.

B. Single-Layer Application:
1. On partitions/walls, apply gypsum panels horizontally (perpendicular to framing) 

unless otherwise indicated or required by fire-resistance-rated assembly, and 
minimize end joints.
a. Stagger abutting end joints not less than one framing member in alternate 

courses of panels.
2. On Z-shaped furring members, apply gypsum panels vertically (parallel to framing) 

with no end joints. Locate edge joints over furring members.

4026322
04/23

GYPSUM BOARD 09 29 00 - 3



Midland County
Facilities Warehouse

 

3. Fastening Methods: Apply gypsum panels to supports with steel drill screws.
C. Multilayer Application:

1. On partitions/walls, apply gypsum board indicated for base layers and face layers 
vertically (parallel to framing) with joints of base layers located over stud or furring 
member and face-layer joints offset at least one stud or furring member with 
base-layer joints unless otherwise indicated or required by fire-resistance-rated 
assembly. Stagger joints on opposite sides of partitions.

2. On Z-shaped furring members, apply base layer vertically (parallel to framing) and 
face layer either vertically (parallel to framing) or horizontally (perpendicular to 
framing) with vertical joints offset at least one furring member. Locate edge joints of 
base layer over furring members.

3. Fastening Methods: Fasten base layers and face layers separately to supports with 
screws.

3.4 INSTALLATION OF TRIM ACCESSORIES

A. General: For trim with back flanges intended for fasteners, attach to framing with same 
fasteners used for panels. Otherwise, attach trim according to manufacturer's written 
instructions.

B. Control Joints: Install control joints according to ASTM C840 and in specific locations 
approved by Architect for visual effect.

C. Interior Trim: Install in the following locations:
1. Cornerbead: Use at outside corners unless otherwise indicated.
2. U-Bead: Use at exposed panel edges.
3. Base-of-Wall Moisture Barrier Trim: Install per manufacture's instructions. At 

restroom walls and walls within 4 feet of plumbing, provide PVC base-of-wall 
moisture barrier trim with sealant between trim and floor.

3.5 FINISHING GYPSUM BOARD

A. General: Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, 
fastener heads, surface defects, and elsewhere as required to prepare gypsum board 
surfaces for decoration. Promptly remove residual joint compound from adjacent surfaces.

B. Prefill open joints and damaged surface areas.
C. Apply joint tape over gypsum board joints, except for trim products specifically indicated 

as not intended to receive tape.
D. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to 

ASTM C840:
1. Level 4: At panel surfaces that will be exposed to view unless otherwise indicated.

a. Primer and its application to surfaces are specified in Section 09 91 23 
"Interior Painting."

3.6 PROTECTION

A. Protect adjacent surfaces from drywall compound and promptly remove from floors and 
other non-drywall surfaces. Repair surfaces stained, marred, or otherwise damaged during 
drywall application.

B. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during remainder of the construction period.

C. Remove and replace panels that are wet, moisture damaged, and mold damaged.
1. Indications that panels are wet or moisture damaged include, but are not limited to, 

discoloration, sagging, or irregular shape.
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2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration.

3.7 SCHEDULE

A. Attachment A behind this Section.

END OF SECTION
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SECTION 09 51 13 - ACOUSTICAL PANEL CEILINGS

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes acoustical panels and exposed suspension systems for interior ceilings.
B. Related Requirements:

1. Division 01 Specification Sections apply to Work of this Section.
C. Products furnished, but not installed under this Section, include anchors, clips, and other 

ceiling attachment devices to be cast in concrete.

1.2 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

1.3 DELIVERY, STORAGE, AND HANDLING

A. Deliver acoustical panels, suspension-system components, and accessories to Project Site 
and store them in a fully enclosed, conditioned space where they will be protected against 
damage from moisture, humidity, temperature extremes, direct sunlight, surface 
contamination, and other causes.

B. Before installing acoustical panels, permit them to reach room temperature and a stabilized 
moisture content.

1.4 FIELD CONDITIONS

A. Environmental Limitations: Do not install acoustical panel ceilings until spaces are 
enclosed and weathertight, wet-work in spaces is complete and dry, work above ceilings is 
complete, and ambient temperature and humidity conditions are maintained at the levels 
indicated for Project when occupied for its intended use.
1. Pressurized Plenums: Operate ventilation system for not less than 48 hours before 

beginning acoustical panel ceiling installation.

PART 2 -  PRODUCTS

2.1 ACOUSTICAL PANELS 

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. American Gypsum.
2. Armstrong World Industries, Inc.
3. CertainTeed Corporation.
4. United States Gypsum Company.

B. Edge/Joint Detail: Square.
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2.2 METAL SUSPENSION SYSTEM 

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. Armstrong World Industries, Inc.
2. CertainTeed Corporation.
3. United States Gypsum Company.

2.3 ACCESSORIES

A. Wire Hangers, Braces, and Ties: Provide wires as follows:
1. Zinc-Coated, Carbon-Steel Wire: ASTM A641, Class 1 zinc coating, soft temper.

B. Hanger Rods: Mild steel, zinc coated or protected with rust-inhibitive paint.
C. Angle Hangers: Angles with legs not less than 7/8-inch wide; formed with 0.04-inch- thick, 

galvanized-steel sheet complying with ASTM A653, G90 coating designation; with bolted 
connections and 5/16-inch-diameter bolts.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, including structural framing to which acoustical 
panel ceilings attach or abut, with Installer present, for compliance with requirements 
specified in this and other Sections that affect ceiling installation and anchorage and with 
requirements for installation tolerances and other conditions affecting performance of 
acoustical panel ceilings.

B. Examine acoustical panels before installation. Reject acoustical panels that are wet, 
moisture damaged, or mold damaged.

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

3.2 PREPARATION

A. Measure each ceiling area and establish layout of acoustical panels to balance border 
widths at opposite edges of each ceiling. Avoid using less-than-half-width panels at 
borders unless otherwise indicated, and comply with layout shown on reflected ceiling 
plans.

B. Layout openings for penetrations centered on the penetrating items.

3.3 INSTALLATION

A. Install acoustical panel ceilings according to ASTM C636 and manufacturer's written 
instructions.

B. Suspend ceiling hangers from building's structural members and as follows:
1. Install hangers plumb and free from contact with insulation or other objects within 

ceiling plenum that are not part of supporting structure or of ceiling suspension 
system.

2. Splay hangers only where required to miss obstructions; offset resulting horizontal 
forces by bracing, countersplaying, or other equally effective means.
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3. Where width of ducts and other construction within ceiling plenum produces hanger 
spacings that interfere with location of hangers at spacings required to support 
standard suspension-system members, install supplemental suspension members and 
hangers in form of trapezes or equivalent devices.

4. Secure wire hangers to ceiling-suspension members and to supports above with a 
minimum of three tight turns. Connect hangers directly to structure or to inserts, eye 
screws, or other devices that are secure and appropriate for substrate and that will 
not deteriorate or otherwise fail due to age, corrosion, or elevated temperatures.

5. Secure flat, angle, channel, and rod hangers to structure, including intermediate 
framing members, by attaching to inserts, eye screws, or other devices that are 
secure and appropriate for both the structure to which hangers are attached and the 
type of hanger involved. Install hangers in a manner that will not cause them to 
deteriorate or fail due to age, corrosion, or elevated temperatures.

6. Do not support ceilings directly from permanent metal forms or floor deck. Fasten 
hangers to cast-in-place hanger inserts, postinstalled mechanical or adhesive 
anchors, or power-actuated fasteners that extend through forms into concrete.

7. When steel framing does not permit installation of hanger wires at spacing required, 
install carrying channels or other supplemental support for attachment of hanger 
wires.

8. Do not attach hangers to steel deck tabs.
9. Do not attach hangers to steel roof deck. Attach hangers to structural members.
10. Space hangers not more than 48 inches o.c. along each member supported directly 

from hangers unless otherwise indicated; provide hangers not more than 8 inches 
from ends of each member.

11. Size supplemental suspension members and hangers to support ceiling loads within 
performance limits established by referenced standards.

C. Secure bracing wires to ceiling suspension members and to supports with a minimum of 
four tight turns. Suspend bracing from building's structural members as required for 
hangers, without attaching to permanent metal forms, steel deck, or steel deck tabs. Fasten 
bracing wires into concrete with cast-in-place or postinstalled anchors.

D. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and 
where necessary to conceal edges of acoustical panels.
1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of 

moldings before they are installed.
2. Screw attach moldings to substrate at intervals not more than 16 inches o.c. and not 

more than 3 inches from ends. Miter corners accurately and connect securely.
3. Do not use exposed fasteners, including pop rivets, on moldings and trim.

E. Install suspension-system runners so they are square and securely interlocked with one 
another. Remove and replace dented, bent, or kinked members.

F. Install acoustical panels with undamaged edges and fit accurately into suspension-system 
runners and edge moldings. Scribe and cut panels at borders and penetrations to provide 
precise fit.
1. Arrange directionally patterned acoustical panels as follows:

a. As indicated on reflected ceiling plans.
b. Install panels with pattern running in one direction parallel to long  axis of 

space.
c. Install panels in a basket-weave pattern.

2. For square-edged panels, install panels with edges fully hidden from view by flanges 
of suspension-system runners and moldings.

3. For reveal-edged panels on suspension-system runners, install panels with bottom of 
reveal in firm contact with top surface of runner flanges.
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4. For reveal-edged panels on suspension-system members with box-shaped flanges, 
install panels with reveal surfaces in firm contact with suspension-system surfaces 
and panel faces flush with bottom face of runners.

5. Paint cut edges of panel remaining exposed after installation; match color of 
exposed panel surfaces using coating recommended in writing for this purpose by 
acoustical panel manufacturer.

6. Install hold-down clips in areas indicated; space according to panel manufacturer's 
written instructions unless otherwise indicated.

7. Install clean-room gasket system in areas indicated, sealing each panel and fixture as 
recommended by panel manufacturer's written instructions.

8. Protect lighting fixtures and air ducts according to requirements indicated for 
fire-resistance-rated assembly.

3.4 ERECTION TOLERANCES

A. Suspended Ceilings: Install main and cross runners level to a tolerance of 1/8-inch in 12 
feet, non-cumulative.

B. Moldings and Trim: Install moldings and trim to substrate and level with ceiling 
suspension system to a tolerance of 1/8-inch in 12 feet, non-cumulative.

3.5 CLEANING

A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and 
suspension-system members. Comply with manufacturer's written instructions for cleaning 
and touchup of minor finish damage.

B. Remove and replace ceiling components that cannot be successfully cleaned and repaired 
to permanently eliminate evidence of damage.

END OF SECTION
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SECTION 09 91 23 - INTERIOR PAINTING

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Surface preparation and the application of paint systems on 

a. Concrete.
b. Steel.
c. Galvanized metal.
d. Aluminum (not anodized or otherwise coated).
e. Gypsum board.

B. Related Requirements:
1. Division 01 Specification Sections apply to Work of this Section.
2. Section 09 91 13 "Exterior Painting" for surface preparation and the application of 

paint systems on exterior substrates.

1.2 DEFINITIONS

A. Gloss Level 1: Not more than 5 units at 60 degrees and 10 units at 85 degrees, according to 
ASTM D523, a matte flat finish.

B. Gloss Level 2: Not more than 10 units at 60 degrees and 10 to 35 units at 85 degrees, 
according to ASTM D523, a high-side sheen flat, velvet-like finish.

C. Gloss Level 3: 10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to 
ASTM D523, an eggshell finish.

D. Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, 
according to ASTM D523, a satin-like finish.

E. Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D 523, a semi-gloss finish.
F. Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D523, a gloss finish.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product. Include preparation requirements and application 
instructions.

B. Product List: For each product indicated, include the following:
1. Cross-reference to paint system and locations of application areas. Use same 

designations indicated on Drawings and in schedules.
2. VOC content.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Delivery and Handling: Deliver products to Project site in an undamaged condition in 
manufacturer's original sealed containers, complete with labels and instructions for 
handling, storing, unpacking, protecting, and installing. Packaging shall bear the 
manufacturer's label with the following information: 
1. Product name and type (description).
2. Batch date.
3. Color number.
4. VOC content.
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5. Environmental handling requirements.
6. Surface preparation requirements.
7. Application instructions.

B. Store materials not in use in tightly covered containers in well-ventilated areas with 
ambient temperatures continuously maintained at not less than 45 degrees F.
1. Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily.

1.5 FIELD CONDITIONS

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures 
are between 50 and 95 degrees F.

B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 5 
degrees F above the dew point; or to damp or wet surfaces.

C. Lead Paint: It is not expected that lead paint will be encountered in the Work.
1. If suspected lead paint is encountered, do not disturb; immediately notify Architect 

and Owner.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

A. Basis-of-Design Product: Subject to compliance with requirements, provide 
Sherwin-Williams Company products indicated or comparable product from one of the 
following:
1. Benjamin Moore & Co.
2. Kwal, Division of Sherwin-Williams.
3. PPG Architectural Finishes, Inc.
4. Kelly Moore.
5. Dunn Edwards.

B. Source Limitations: Obtain paint materials from single source from single listed 
manufacturer.
1. Manufacturer's designations listed on a separate color schedule are for color 

reference only and do not indicate prior approval.

2.2 PAINT, GENERAL

A. Standards: Provide products that comply with manufacturer's premium first quality 
standards indicated and like VOC limits.

B. Material Compatibility:
1. Provide materials for use within each paint system that are compatible with one 

another and substrates indicated, under conditions of service and application as 
demonstrated by manufacturer, based on testing and field experience.

2. For each coat in a paint system, provide products recommended in writing by 
manufacturers of topcoat for use in paint system and on substrate indicated.

C. Colors: As selected by Architect from manufacturer's full range.
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PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Applicator present, for compliance with 
requirements for maximum moisture content and other conditions affecting performance of 
the Work. Verify suitability of substrates, including surface conditions and compatibility 
with existing finishes and primers. Where acceptability of substrate conditions is in 
question, apply samples and perform in-situ testing to verify compatibility, adhesion, and 
film integrity of new paint application.
1. Report, in writing, conditions that may affect application, appearance, or 

performance of paint. 
B. Substrate Conditions: 

1. Maximum Moisture Content of Substrates: When measured with an electronic 
moisture meter as follows:
a. Concrete: 12 percent.
b. Masonry (Clay and CMU): 12 percent.
c. Wood: 15 percent.
d. Gypsum Board: 12 percent.
e. Plaster: 12 percent.

2. Gypsum Board Substrates: Verify that finishing compound is sanded smooth.
3. Plaster Substrates: Verify that plaster is fully cured.
4. Spray-Textured Ceiling Substrates: Verify that surfaces are dry.

C. Proceed with coating application only after unsatisfactory conditions have been corrected; 
application of coating indicates acceptance of surfaces and conditions. 

3.2 PREPARATION

A. Comply with manufacturer's written instructions and recommendations in "MPI Manual" 
applicable to substrates indicated.

B. Remove hardware, covers, plates, and similar items already in place that are removable and 
are not to be painted. If removal is impractical or impossible because of size or weight of 
item, provide surface-applied protection before surface preparation and painting.
1. After completing painting operations, use workers skilled in the trades involved to 

reinstall items that were removed. Remove surface-applied protection if any.

C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, 
grease, and incompatible paints and encapsulants.
1. Remove incompatible primers and re-prime substrate with compatible primers or 

apply tie coat as required to produce paint systems indicated.
D. Steel Substrates: Remove rust, loose mill scale, and shop primer, if any. Clean using 

methods recommended in writing by paint manufacturer but not less than the following:
1. SSPC-SP 2, "Hand Tool Cleaning."
2. SSPC-SP 3, "Power Tool Cleaning."
3. SSPC-SP 7/NACE No. 4, "Brush-off Blast Cleaning."
4. SSPC-SP 11, "Power Tool Cleaning to Bare Metal."

E. Shop-Primed Steel Substrates: Clean field welds, bolted connections, and abraded areas of 
shop paint, and paint exposed areas with the same material as used for shop priming to 
comply with SSPC-PA 1 for touching up shop-primed surfaces.
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F. Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal 
fabricated from coil stock by mechanical methods to produce clean, lightly etched surfaces 
that promote adhesion of subsequently applied paints.

G. Aluminum Substrates: Remove loose surface oxidation.

3.3 APPLICATION

A. Apply paints according to manufacturer's written instructions and to recommendations in 
"MPI Manual."
1. Use applicators and techniques suited for paint and substrate indicated.
2. Paint surfaces behind movable equipment and furniture same as similar exposed 

surfaces. Before final installation, paint surfaces behind permanently fixed 
equipment or furniture with prime coat only.

3. Paint front and backsides of access panels, removable or hinged covers, and similar 
hinged items to match exposed surfaces.

4. Do not paint over labels of independent testing agencies or equipment name, 
identification, performance rating, or nomenclature plates.

5. Primers specified in painting schedules may be omitted on items that are factory 
primed or factory finished if acceptable to topcoat manufacturers.

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats 
of same material are to be applied. Tint undercoats to match color of topcoat, but provide 
sufficient difference in shade of undercoats to distinguish each separate coat.

C. If undercoats or other conditions show through topcoat, apply additional coats until cured 
film has a uniform paint finish, color, and appearance.

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush 
marks, roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp 
lines and color breaks.

E. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic 
Safety and Security Work:
1. Paint the following work where exposed in equipment rooms:

a. Equipment, including panelboards.
b. Uninsulated metal piping.
c. Uninsulated plastic piping.
d. Pipe hangers and supports.
e. Metal conduit.
f. Plastic conduit.
g. Tanks that do not have factory-applied final finishes.

2. Paint the following work where exposed in occupied spaces:
a. Equipment, including panel boards.
b. Uninsulated metal piping.
c. Uninsulated plastic piping.
d. Pipe hangers and supports.
e. Metal conduit.
f. Plastic conduit.
g. Other items as directed by Architect.

3. Paint portions of internal surfaces of metal ducts, without liner, behind air inlets and 
outlets that are visible from occupied spaces.

3.4 FIELD QUALITY CONTROL

A. Dry Film Thickness Testing: Owner may engage the services of a qualified testing and 
inspecting agency to inspect and test paint for dry film thickness.
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1. Contractor shall touch up and restore painted surfaces damaged by testing.
2. If test results show that dry film thickness of applied paint does not comply with 

paint manufacturer's written recommendations, Contractor shall pay for testing and 
apply additional coats as needed to provide dry film thickness that complies with 
paint manufacturer's written recommendations.

3.5 CLEANING AND PROTECTION

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials 
from Project site.

B. After completing paint application, clean spattered surfaces. Remove spattered paints by 
washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces.

C. Protect work of other trades against damage from paint application. Correct damage to 
work of other trades by cleaning, repairing, replacing, and refinishing, as approved by 
Architect, and leave in an undamaged condition.

D. At completion of construction activities of other trades, touch up and restore damaged or 
defaced painted surfaces.

3.6 INTERIOR PAINTING SCHEDULE

A. Concrete Substrates, Nontraffic Surfaces:
1. Water-Based Light Industrial Coating System:

a. Prime Coat: Primer sealer, latex, interior: S-W Loxon Concrete & Masonry 
Primer Sealer, LX02W50, at 8.0 mils wet, 3.2 mils dry.

b. Intermediate Coat: Light industrial coating, interior, water based, matching 
topcoat.

c. Topcoat: Light industrial coating, interior, water based, eggshell (Gloss Level 
3): S-W Pro Industrial Pre-Catalyzed Water Based Epoxy, K45-151 Series, at 
4.0 mils wet, 1.5 mils dry, per coat.

B. Metal Substrates (Aluminum, Steel, Galvanized Steel):
1. Latex System:

a. Prime Coat: Primer, rust-inhibitive, water based: S-W Pro Industrial Pro-Cryl 
Universal Primer, B66-310 Series, at 5.0 to 10 mils wet, 2.0 to 4.0 mils dry.

b. Intermediate Coat: Water-based acrylic, interior, matching topcoat.
c. Topcoat: Water-based acrylic, semi-gloss (Gloss Level 5): S-W Pro Industrial 

Acrylic Semi-Gloss Coating, B66-650 Series, at 2.5 to 4.0 mils dry, per coat.
2. Water-Based Dry-Fall System:

a. Top Coat: Dry-fall latex, flat: S-W Pro Industrial Waterborne Acrylic Dryfall 
Flat, B42-80 Series, at 6.0 mils wet, 1.7 mils dry.

b. Top Coat: Dry-fall latex, eggshell: S-W Pro Industrial Waterborne Acrylic 
DryFall Eg-Shel, B42-2 Series, at 6.0 mils wet, 1.9 mils dry.

c. Top Coat: Dry-fall latex, semi-gloss: S-W Pro Industrial Waterborne Acrylic 
DryFall Semi-Gloss, B42-80 Series, at 5.8 mils wet, 2.3 mils dry.

3. Water-Based Light Industrial Coating System:
a. Prime Coat: Primer, rust-inhibitive, water based: S-W Pro Industrial Pro-Cryl 

Universal Primer, B66-310 Series, at 5.0 to 10.0 mils wet, 2.0 to 4.0 mils dry.
b. Intermediate Coat: Light industrial coating, interior, water based, matching 

topcoat.
c. Topcoat: Light industrial coating, interior, water based, eggshell (Gloss Level 

3): S-W Pro Industrial Pre-Catalyzed Water Based Epoxy, K45-151 Series, at 
4.0 mils wet, 1.5 mils dry, per coat.

4026322
04/23

INTERIOR PAINTING 09 91 23 - 5



Midland County
Facilities Warehouse

 

d. Topcoat: Light industrial coating, interior, water based, semi-gloss (Gloss 
Level 5): S-W Pro Industrial Pre-Catalyzed Water Based Epoxy, K46-151 
Series, at 4.0 mils wet, 1.5 mils dry, per coat.

4. Two-Component Epoxy and Epoxy High Build Systems: Refer to Section 09 96 00 
"High-Performance Coatings."

5. Acrylic/Alkyd System:
a. Prime Coat: S-W Pro Industrial Pro-Cryl Universal Primer, B66-310 Series, at 

5.0 to 10.0 mils wet, 2.0 to 4.0 mils dry.
b. Intermediate Coat: Water-based acrylic-alkyd, interior, matching topcoat.
c. Topcoat: Water-based acrylic-alkyd, semi-gloss, interior: S-W ProMar 200 

Waterbased Acrylic-Alkyd Semi-Gloss, B34-8200 Series, at 4.0 mils wet, 1.7 
mils dry, per coat.

d. Topcoat: Water-based acrylic-alkyd, gloss, interior: S-W ProMar 200 
Waterbased Acrylic-Alkyd Gloss, B35-8200 Series, at 4.0 mils wet, 1.7 mils 
dry, per coat.

C. Gypsum Board Substrates:
1. Latex System:

a. Prime Coat: Primer, latex, interior: S-W ProMar 200 Zero VOC Latex Primer, 
B28W2600, at 4.0 mils wet, 1.5 mils dry.

b. Intermediate Coat: Latex, interior, matching topcoat.
c. Topcoat: Latex, interior, eggshell (Gloss Level 3): S-W ProMar 200 Zero 

VOC Latex Eg-Shel, B20-2600 Series, at 4.0 mils wet, 1.7 mils dry, per coat.

END OF SECTION
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SECTION 10 28 13 - TOILET ACCESSORIES

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Public-use washroom accessories.
2. Custodial accessories.

B. Related Requirements:
1. Division 01 Specification Sections apply to Work of this Section.

1.2 COORDINATION

A. Coordinate accessory locations with other work to prevent interference with clearances 
required for access by people with disabilities, and for proper installation, adjustment, 
operation, cleaning, and servicing of accessories.

B. Deliver inserts and anchoring devices set into concrete or masonry as required to prevent 
delaying the Work.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.
1. Include construction details, material descriptions, dimensions of individual 

components and profiles, and finishes.
2. Include anchoring and mounting requirements, including requirements for cutouts in 

other work and substrate preparation.
3. Include electrical characteristics.

PART 2 -  PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and application.

B. Structural Performance: Design accessories and fasteners to comply with the following 
requirements:
1. Grab Bars: Installed units are able to resist 250 lbf concentrated load applied in any 

direction and at any point.

2.2 PUBLIC-USE WASHROOM ACCESSORIES

A. Source Limitations: Obtain public-use washroom accessories from single source from 
single manufacturer.

B. Toilet Tissue (Roll) Dispenser :
1. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following:
a. American Specialties, Inc.
b. Bobrick Washroom Equipment, Inc.
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c. Bradley Corporation.
2. Description: Double-roll dispenser.
3. Mounting: Surface mounted.
4. Operation: Noncontrol delivery with standard spindle.
5. Capacity: Designed for 4-1/2- or 5-inch-diameter tissue rolls.
6. Material and Finish: Stainless steel, ASTM A480 No. 4 finish (satin).

C. Paper Towel (Folded) Dispenser :
1. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following:
a. American Specialties, Inc.
b. Bobrick Washroom Equipment, Inc.
c. Bradley Corporation.

2. Mounting: Surface mounted.
3. Minimum Capacity: 400 C-fold or 525 multifold towels.
4. Material and Finish: Stainless steel, ASTM A480 No. 4 finish (satin).
5. Lockset: Tumbler type.
6. Refill Indicator: Pierced slots at sides or front.

D. Soap Dispenser :
1. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following:
a. American Specialties, Inc.
b. Bobrick Washroom Equipment, Inc.
c. Bradley Corporation.

2. Description: Designed for manual operation and dispensing soap in liquid or lotion 
form.

3. Mounting: Vertically oriented, surface mounted.
4. Lockset: Tumbler type.
5. Refill Indicator: Window type.

E. Grab Bar :
1. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following:
a. American Specialties, Inc.
b. Bobrick Washroom Equipment, Inc.
c. Bradley Corporation.

2. Mounting: Flanges with concealed fasteners.
3. Material: Stainless steel, 0.05-inch-thick.

a. Finish: Smooth, ASTM A480 No. 4 finish (satin) on ends and slip-resistant 
texture in grip area.

4. Outside Diameter: 1-1/4 inches.
5. Configuration and Length: As indicated on Drawings.

F. Mirror Unit :
1. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following:
a. American Specialties, Inc.
b. Bobrick Washroom Equipment, Inc.
c. Bradley Corporation.

2. Frame: Stainless steel channel.
a. Corners: Manufacturer's standard.

3. Size:  24 by 36.
G. Hook :

1. Description: Double-prong unit.
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2. Mounting: Concealed.
3. Material and Finish: Stainless steel, ASTM A480 No. 4 finish (satin).

2.3 CUSTODIAL ACCESSORIES

A. Custodial Utility Shelf :
1. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following:
a. American Specialties, Inc.
b. Bobrick Washroom Equipment, Inc.
c. Bradley Corporation.

2. Description: With exposed edges turned down not less than 1/2-inch and supported 
by two triangular brackets welded to shelf underside.

3. Size: 30" long by 6 inches deepInsert dimensions.
4. Material and Finish: Not less than nominal 0.05-inch-thick stainless steel, 

ASTM A480 No. 4 finish (satin).
B. Custodial Mop and Broom Holder :

1. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following:
a. American Specialties, Inc.
b. Bobrick Washroom Equipment, Inc.
c. Bradley Corporation.

2. Description: Unit with holders,.
3. Mop/Broom Holders: Three, spring-loaded, rubber hat, cam type.
4. Material and Finish: Stainless steel, ASTM A480 No. 4 finish (satin).

C. Custodial Paper Towel (Folded) Dispenser :
1. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following:
a. American Specialties, Inc.
b. Bobrick Washroom Equipment, Inc.
c. Bradley Corporation.

2. Mounting: Surface mounted.
3. Minimum Capacity: 400 C-fold or 525 multifold towels.
4. Material and Finish: Stainless steel, ASTM A480 No. 4 finish (satin).
5. Lockset: Tumbler type.
6. Refill Indicator: Pierced slots at sides or front.

2.4 MATERIALS

A. Steel Sheet: ASTM A1008, Designation CS (cold rolled, commercial steel), 
0.036-inch-minimum nominal thickness.

B. Galvanized-Steel Sheet: ASTM A653, with G60 hot-dip zinc coating.
C. Galvanized-Steel Mounting Devices: ASTM A153, hot-dip galvanized after fabrication.
D. Fasteners: Screws, bolts, and other devices of same material as accessory unit, unless 

otherwise recommended by manufacturer or specified in this Section, and tamper and theft 
resistant where exposed, and of stainless or galvanized steel where concealed.

E. Mirrors: ASTM C1503, Mirror Glazing Quality, clear-glass mirrors, nominal 6.0 mm 
thick.
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2.5 FABRICATION

A. General: Fabricate units with tight seams and joints, and exposed edges rolled. Hang doors 
and access panels with full-length, continuous hinges. Equip units for concealed anchorage 
and with corrosion-resistant backing plates.

B. Keys: Provide universal keys for internal access to accessories for servicing and 
resupplying. Provide minimum of twoInsert number keys to Owner's representative.

PART 3 -  EXECUTION

3.1 INSTALLATION

A. Install accessories according to manufacturer's written instructions, using fasteners 
appropriate to substrate indicated and recommended by unit manufacturer. Install units 
level, plumb, and firmly anchored in locations and at heights indicated.
1. Remove temporary labels and protective coatings.

B. Grab Bars: Install to comply with specified structural-performance requirements.
C. Shower Seats: Install to comply with specified structural-performance requirements.

3.2 ADJUSTING AND CLEANING

A. Adjust accessories for unencumbered, smooth operation. Replace damaged or defective 
items.

B. Clean and polish exposed surfaces according to manufacturer's written instructions.

END OF SECTION
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SECTION 10 44 13 - FIRE PROTECTION CABINETS

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Fire-protection cabinets for the following:

a. Portable fire extinguisher.
B. Related Requirements:

1. Division 01 Specification Sections apply to Work of this Section.
2. Section 10 44 16 "Fire Extinguishers" for portable, hand-carried fire extinguishers 

accommodated by fire-protection cabinets

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.
1. Show door hardware, cabinet type, trim style, and panel style. Include roughing-in 

dimensions and details showing recessed-, semirecessed-, or surface-mounting 
method and relationships of box and trim to surrounding construction.

B. Shop Drawings: For fire-protection cabinets.
1. Include plans, elevations, sections, details, and attachments to other work.

1.3 COORDINATION

A. Coordinate size of fire-protection cabinets to ensure that type and capacity of fire 
extinguishers indicated are accommodated.

B. Coordinate sizes and locations of fire-protection cabinets with wall depths.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

A. Source Limitations: Obtain fire-protection cabinets, accessories, and fire extinguishers 
from single source from single manufacturer.

2.2 PERFORMANCE REQUIREMENTS

A. Fire-Rated Fire-Protection Cabinets: Listed and labeled to comply with requirements in 
ASTM E814 for fire-resistance rating of walls where they are installed.

2.3 FIRE-PROTECTION CABINET (FEC)

A. Cabinet Type: Suitable for fire extinguisher.
1. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following:
a. Activar Construction Products Group, Inc. - JL Industries.
b. Larsens Manufacturing Company.
c. Potter Roemer LLC; a Division of Morris Group International.

4026322
04/23

FIRE PROTECTION CABINETS 10 44 13 - 1

http://www.specagent.com/LookUp/?ulid=699&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123457196731&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457196732&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457196728&mf=04&src=wd


Midland County
Facilities Warehouse

 

B. Fire-Rated Cabinets: Refer to drawings for fire ratings.
C. Cabinet Material: Cold-rolled steel sheet.
D. Semirecessed Cabinet: One-piece combination trim and perimeter door frame overlapping 

surrounding wall surface, with exposed trim face and wall return at outer edge (backbend).
E. Cabinet Trim and Door Material: Steel sheet.
F. Door Style: Fully glazed panel with frame.
G. Door Glazing: Tempered float glass (clear).
H. Door Hardware: Manufacturer's standard door-operating hardware of proper type for 

cabinet type, trim style, and door material and style indicated. Provide manufacturer's 
standard hinge, permitting door to open 180 degrees.

I. Accessories:
1. Identification: Verify lettering with authorities having jurisdiction for letter style, 

size, spacing, and location.
a. Identify fire extinguisher in fire-protection cabinet with the words "FIRE 

EXTINGUISHER."
1) Location: Applied to cabinet door.
2) Lettering Color: Red.
3) Orientation: Vertical.

J. Materials:
1. Cold-Rolled Steel: ASTM A1008, Commercial Steel (CS), Type B.

a. Finish: Baked enamel, TGIC polyester powder coat, HAA polyester powder 
coat, epoxy powder coat, or polyester/epoxy hybrid powder coat, complying 
with AAMA 2603.

b. Color: As selected by Architect from manufacturer's standard range.
2. Tempered Float Glass: ASTM C1048, Kind FT, Condition A, Type I, Quality q3, 3 

mm thick, Class 1 (clear).

2.4 FABRICATION

A. Fire-Protection Cabinets: Provide manufacturer's standard box (tub) with trim, frame, door, 
and hardware to suit cabinet type, trim style, and door style indicated.
1. Weld joints and grind smooth.
2. Miter corners and grind smooth.
3. Provide factory-drilled mounting holes.

B. Cabinet Doors: Fabricate doors according to manufacturer's standards, from materials 
indicated and coordinated with cabinet types and trim styles.
1. Fabricate door frames with tubular stiles and rails and hollow-metal design, 

minimum 1/2-inch thick.
2. Miter and weld perimeter door frames and grind smooth.

C. Cabinet Trim: Fabricate cabinet trim in one piece with corners mitered, welded, and 
ground smooth.

2.5 GENERAL FINISH REQUIREMENTS

A. Comply with NAAMM's AMP 500, "Metal Finishes Manual for Architectural and Metal 
Products," for recommendations for applying and designating finishes.

B. Protect mechanical finishes on exposed surfaces of fire-protection cabinets from damage 
by applying a strippable, temporary protective covering before shipping.

C. Finish fire-protection cabinets after assembly.
D. Appearance of Finished Work: Noticeable variations in same piece are unacceptable. 

Variations in appearance of adjoining components are acceptable if they are within the 
range of approved Samples and are assembled or installed to minimize contrast.
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PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine walls and partitions for suitable framing depth and blocking where semi-recessed 
cabinets will be installed.

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

3.2 PREPARATION

A. Prepare recesses for semirecessed fire-protection cabinets as required by type and size of 
cabinet and trim style.

3.3 INSTALLATION

A. General: Install fire-protection cabinets in locations and at mounting heights indicated in 
Drawings. If not indicated in Drawings, at height indicated below:
1. General Fire-Protection Cabinet Mounting Height: 42 inches above finished floor to 

top of fire extinguisher.
B. Fire-Protection Cabinets: Fasten cabinets to structure, square and plumb.

1. Fasten mounting brackets to inside surface of fire-protection cabinets, square and 
plumb.

3.4 ADJUSTING AND CLEANING

A. Remove temporary protective coverings and strippable films, if any, as fire-protection 
cabinets are installed unless otherwise indicated in manufacturer's written installation 
instructions.

B. Adjust fire-protection cabinet doors to operate easily without binding. Verify that integral 
locking devices operate properly.

C. On completion of fire-protection cabinet installation, clean interior and exterior surfaces as 
recommended by manufacturer.

D. Touch up marred finishes, or replace fire-protection cabinets that cannot be restored to 
factory-finished appearance. Use only materials and procedures recommended or furnished 
by fire-protection cabinet and mounting bracket manufacturers.

E. Replace fire-protection cabinets that have been damaged or have deteriorated beyond 
successful repair by finish touchup or similar minor repair procedures.

END OF SECTION
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SECTION 10 44 16 - FIRE EXTINGUISHERS

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes portable, hand-carried fire extinguishers.
B. Related Requirements:

1. Divisions 01 Specification Sections apply to Work of this Section.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product. Include rating and classification, material 
descriptions, dimensions of individual components and profiles, and finishes for fire 
extinguisher.

1.3 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For fire extinguishers to include in maintenance 
manuals.

PART 2 -  PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. NFPA Compliance: Fabricate and label fire extinguishers to comply with NFPA 10, 
"Portable Fire Extinguishers."

B. Fire Extinguishers: Listed and labeled for type, rating, and classification by an independent 
testing agency acceptable to authorities having jurisdiction.

2.2 PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS

A. Fire Extinguishers: Type, size, and capacity for each indicated.
1. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following:
a. JL Industries, Inc.; a division of the Activar Construction Products Group.
b. Larsens Manufacturing Company.
c. Potter Roemer LLC.

2. Handles and Levers: Manufacturer's standard.
B. Multipurpose Dry-Chemical Type in Steel Container: UL-rated 4-A:60-B:C, 10-pound 

nominal capacity, with monoammonium phosphate-based dry chemical in enameled-steel 
container.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine fire extinguishers for proper charging and tagging.
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1. Remove and replace damaged, defective, or undercharged fire extinguishers.
B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. General: Install fire extinguishers in locations indicated and in compliance with 
requirements of authorities having jurisdiction.

END OF SECTION
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SECTION 13 34 19 - METAL BUILDING SYSTEMS

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Structural-steel framing.
2. Metal roof panels.
3. Metal wall panels.
4. Thermal insulation.
5. Accessories.

1.2 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project Site.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of metal building system component.
B. Shop Drawings: Indicate components by others. Include full building plan, elevations, 

sections, details and attachments to other work.
C. Delegated Design Submittals: For metal building systems.

1. Include analysis data indicating compliance with performance requirements and 
design data signed and sealed by the qualified professional engineer responsible for 
their preparation.

1.4 WARRANTY

A. Special Warranty on Metal Panel Finishes: Manufacturer agrees to repair finish or replace 
metal panels that show evidence of deterioration of factory-applied finishes within 
specified warranty period.
1. Finish Warranty Period: 20 years from date of Substantial Completion.

B. Special Weathertightness Warranty for Standing-Seam Metal Roof Panels: Manufacturer 
agrees to repair or replace standing-seam metal roof panel assemblies that leak or 
otherwise fail to remain weathertight within specified warranty period.
1. Warranty Period: 20 years from date of Substantial Completion.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

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. ACI Building Systems, Inc.
2. Nucor Corporation, Nucor Buildings Group.
3. Standard Structures, Inc. (SSI)Insert manufacturer's name.
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2.2 PERFORMANCE REQUIREMENTS

A. Delegated Design: Engage a qualified professional engineer, as defined in Section
01 40 00 "Quality Requirements," to design metal building system.

B. Structural Performance: Metal building systems to withstand the effects of gravity loads 
and the following loads and stresses within limits and under conditions indicated according 
to procedures in MBMA's "Metal Building Systems Manual."
1. Design Loads: As indicated on Drawings.
2. Deflection and Drift Limits:

a. Design metal building system assemblies to withstand serviceability design 
loads without exceeding deflections and drift limits recommended in AISC 
Steel Design Guide No. 3 "Serviceability Design Considerations for Steel 
Buildings."

C. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes by preventing buckling, opening of joints, overstressing of components, failure of 
joint sealants, failure of connections, and other detrimental effects. Base calculations on 
surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.
1. Temperature Change: 120 degrees F, ambient; 180 degrees F, material surfaces.

D. Structural Performance for Metal Roof and Wall Panels: Provide metal panel systems 
capable of withstanding the effects of the following loads, based on testing according to 
ASTM E1592:
1. Wind Loads: As indicated on Drawings.

E. Air Infiltration for Metal Roof Panels: Air leakage of not more than 0.06 cfm/square feet 
when tested according to ASTM E1680 or ASTM E283 at the following test-pressure 
difference:
1. Test-Pressure Difference: 1.57 lbf/square feet.

F. Air Infiltration for Metal Wall Panels: Air leakage of not more than 0.06 cfm/square feet 
when tested according to ASTM E283 at the following test-pressure difference:
1. Test-Pressure Difference: 1.57 lbf/square feet.

G. Water Penetration for Metal Roof Panels: No water penetration when tested according to 
ASTM E1646 or ASTM E331 at the following test-pressure difference:
1. Test-Pressure Difference: 2.86 lbf/square feet.

H. Water Penetration for Metal Wall Panels: No water penetration when tested according to 
ASTM E331 at the following test-pressure difference:
1. Test-Pressure Difference: 2.86 lbf/square feet.

I. Thermal Performance for Opaque Elements: Provide the following maximum U-factors 
and minimum R-values when tested according to ASTM C1363 or ASTM C518:
1. Roof:

a. R-Value: <R-19+R-11>.
2. Walls:

a. U-Factor: <.079>.

2.3 METAL ROOF PANELS

A. Exposed Fastener, Tapered-Rib, Metal Roof Panels : Formed with raised, trapezoidal 
major ribs and intermediate stiffening ribs symmetrically spaced between major ribs; 
designed to be installed by lapping side edges of adjacent panels and mechanically 
attaching panels to supports using exposed fasteners in side laps.
1. Material: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 

nominal uncoated steel thickness. Prepainted by the coil-coating process to comply 
with ASTM A755.
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a. Exterior Finish:  Siliconized polyester.
b. Color: As selected by Architect from manufacturer's full range.

2. Major-Rib Spacing: 12 inches o.c.
3. Panel Coverage: 36 inches.
4. Panel Height: 1.25 inches.

2.4 METAL WALL PANELS

A. Exposed-Fastener, Tapered-Rib, Metal Wall Panels: Formed with raised, trapezoidal major 
ribs and  between major ribs; designed to be installed by lapping side edges of adjacent 
panels and mechanically attaching panels to supports using exposed fasteners in side laps.
1. Material: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 

nominal uncoated steel thickness. Prepainted by the coil-coating process to comply 
with ASTM A755.
a. Exterior Finish:  Siliconized polyester.
b. Color: As selected by Architect from manufacturer's full range.

2. Major-Rib Spacing: 6 inches o.c.
3. Panel Coverage: 36 inches.
4. Panel Height: 1.5 inches.

2.5 THERMAL INSULATION

A. Faced Metal Building Insulation: ASTM C991, Type II, glass-fiber-blanket insulation;
0.5-lb/cubic foot density; 2-inch-wide, continuous, vapor-tight edge tabs; with a 
flame-spread index of 25 or less.

2.6 ACCESSORIES

A. General: Provide accessories as standard with metal building system manufacturer and as 
specified. Fabricate and finish accessories at the factory to greatest extent possible, by 
manufacturer's standard procedures and processes. Comply with indicated profiles and 
with dimensional and structural requirements.
1. Form exposed sheet metal accessories that are without excessive oil-canning, 

buckling, and tool marks and that are true to line and levels indicated, with exposed 
edges folded back to form hems.

B. Roof Panel Accessories: Provide components required for a complete metal roof panel 
assembly including copings, fasciae, corner units, ridge closures, clips, sealants, gaskets, 
fillers, closure strips, and similar items. Match material and finish of metal roof panels 
unless otherwise indicated.

C. Wall Panel Accessories: Provide components required for a complete metal wall panel 
assembly including copings, fasciae, mullions, sills, corner units, clips, sealants, gaskets, 
fillers, closure strips, and similar items. Match material and finish of metal wall panels 
unless otherwise indicated.

D. Flashing and Trim: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 
0.018-inch nominal uncoated steel thickness, prepainted with coil coating; finished to 
match adjacent metal panels.

E. Gutters: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.018-inch 
nominal uncoated steel thickness, prepainted with coil coating; finished to match roof 
fascia and rake trim. Match profile of gable trim, complete with end pieces, outlet tubes, 
and other special pieces as required. Fabricate in minimum 96-inch-long sections, sized 
according to SMACNA's "Architectural Sheet Metal Manual."
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1. Gutter Supports: Fabricated from same material and finish as gutters.
2. Strainers: Bronze, copper, or aluminum wire ball type at outlets.

F. Downspouts: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 
0.018-inch nominal uncoated steel thickness, prepainted with coil coating; finished to 
match metal wall panels. Fabricate in minimum 10-foot-long sections, complete with 
formed elbows and offsets.
1. Mounting Straps: Fabricated from same material and finish as gutters.

2.7 FABRICATION

A. General: Design components and field connections required for erection to permit easy 
assembly.
1. Mark each piece and part of the assembly to correspond with previously prepared 

erection drawings, diagrams, and instruction manuals.
2. Fabricate structural framing to produce clean, smooth cuts and bends. Punch holes 

of proper size, shape, and location. Members to be free of cracks, tears, and ruptures.
B. Tolerances: Comply with MBMA's "Metal Building Systems Manual" for fabrication and 

erection tolerances.
C. Primary Framing: Shop fabricate framing components to indicated size and section, with 

baseplates, bearing plates, stiffeners, and other items required for erection welded into 
place. Cut, form, punch, drill, and weld framing for bolted field assembly.

D. Secondary Framing: Shop fabricate framing components to indicated size and section by 
roll forming or break forming, with baseplates, bearing plates, stiffeners, and other plates 
required for erection welded into place. Cut, form, punch, drill, and weld secondary 
framing for bolted field connections to primary framing.

E. Metal Panels: Fabricate and finish metal panels at the factory to greatest extent possible, by 
manufacturer's standard procedures and processes, as necessary to fulfill indicated 
performance requirements. Comply with indicated profiles and with dimensional and 
structural requirements.
1. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, 

for full length of metal panel.

2.8 SOURCE QUALITY CONTROL

A. Special Inspection: Owner will engage a qualified special inspector to perform source 
quality control inspections and to submit reports.
1. Accredited Manufacturers: Special inspections will not be required if fabrication is 

performed by an IAS AC472-accredited manufacturer approved by authorities 
having jurisdiction to perform such Work without special inspection.

B. Product will be considered defective if it does not pass tests and inspections.
C. Prepare test and inspection reports.

PART 3 -  EXECUTION

3.1 METAL PANEL INSTALLATION, GENERAL

A. General: Anchor metal panels and other components of the Work securely in place, with 
provisions for thermal and structural movement.
1. Field cut metal panels as required for doors, windows, and other openings. Cut 

openings as small as possible, neatly to size required, and without damage to 
adjacent metal panel finishes.
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a. Field cutting of metal panels by torch is not permitted unless approved in 
writing by manufacturer.

2. Install metal panels perpendicular to structural supports unless otherwise indicated.
3. Flash and seal metal panels with weather closures at perimeter of openings and 

similar elements. Fasten with self-tapping screws.
4. Locate and space fastenings in uniform vertical and horizontal alignment.
5. Locate metal panel splices over structural supports with end laps in alignment.
6. Lap metal flashing over metal panels to allow moisture to run over and off the 

material.
B. Lap-Seam Metal Panels: Install screw fasteners using power tools with controlled torque 

adjusted to compress EPDM washers tightly without damage to washers, screw threads, or 
metal panels. Install screws in predrilled holes.
1. Arrange and nest side-lap joints so prevailing winds blow over, not into, lapped 

joints. Lap ribbed or fluted sheets one full rib corrugation. Apply metal panels and 
associated items for neat and weathertight enclosure. Avoid "panel creep" or 
application not true to line.

C. Metal Protection: Where dissimilar metals contact each other or corrosive substrates, 
protect against galvanic action by painting contact surfaces with corrosion-resistant 
coating, by applying rubberized-asphalt underlayment to each contact surface, or by other 
permanent separation as recommended by metal roof panel manufacturer.

D. Joint Sealers: Install gaskets, joint fillers, and sealants where indicated and where required 
for weatherproof performance of metal panel assemblies. Provide types of gaskets, fillers, 
and sealants indicated; or, if not indicated, provide types recommended by metal panel 
manufacturer.
1. Seal metal panel end laps with double beads of tape or sealant the full width of 

panel. Seal side joints where recommended by metal panel manufacturer.
2. Prepare joints and apply sealants to comply with requirements in Section 07 92 00 

"Joint Sealants."

3.2 METAL ROOF PANEL INSTALLATION

A. General: Provide metal roof panels of full length from eave to ridge unless otherwise 
indicated or restricted by shipping limitations.
1. Install ridge caps as metal roof panel work proceeds.
2. Flash and seal metal roof panels with weather closures at eaves and rakes. Fasten 

with self-tapping screws.
B. Lap-Seam Metal Roof Panels: Fasten metal roof panels to supports with exposed fasteners 

at each lapped joint, at location and spacing recommended by manufacturer.
1. Provide metal-backed sealing washers under heads of exposed fasteners bearing on 

weather side of metal roof panels.
2. Provide sealant tape at lapped joints of metal roof panels and between panels and 

protruding equipment, vents, and accessories.
3. Apply a continuous ribbon of sealant tape to weather-side surface of fastenings on 

end laps and on side laps of nesting-type metal panels, on side laps of ribbed or 
fluted metal panels, and elsewhere as needed to make metal panels weatherproof to 
driving rains.

4. At metal panel splices, nest panels with minimum 6-inch end lap, sealed with 
butyl-rubber sealant and fastened together by interlocking clamping plates.

C. Metal Fascia Panels: Align bottom of metal panels and fasten with blind rivets, bolts, or 
self-drilling or self-tapping screws. Flash and seal metal panels with weather closures 
where fasciae meet soffits, along lower panel edges, and at perimeter of all openings.
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3.3 METAL WALL PANEL INSTALLATION

A. General: Install metal wall panels in orientation, sizes, and locations indicated on 
Drawings. Install panels perpendicular to girts, extending full height of building, unless 
otherwise indicated. Anchor metal wall panels and other components of the Work securely 
in place, with provisions for thermal and structural movement.
1. Unless otherwise indicated, begin metal panel installation at corners with center of 

rib lined up with line of framing.
2. Shim or otherwise plumb substrates receiving metal wall panels.
3. When two rows of metal panels are required, lap panels 4 inches minimum.
4. When building height requires two rows of metal panels at gable ends, align lap of 

gable panels over metal wall panels at eave height.
5. Rigidly fasten base end of metal wall panels and allow eave end free movement for 

thermal expansion and contraction. Predrill panels.
6. Flash and seal metal wall panels with weather closures at eaves and rakes, and at 

perimeter of all openings. Fasten with self-tapping screws.
7. Install screw fasteners in predrilled holes.
8. Install flashing and trim as metal wall panel work proceeds.
9. Apply elastomeric sealant continuously between metal base channel (sill angle) and 

concrete, and elsewhere as indicated on Drawings; if not indicated, as necessary for 
waterproofing.

10. Align bottom of metal wall panels and fasten with blind rivets, bolts, or self-drilling 
or self-tapping screws.

11. Provide weatherproof escutcheons for pipe and conduit penetrating exterior walls.
B. Metal Wall Panels: Install metal wall panels on exterior side of girts. Attach metal wall 

panels to supports with fasteners as recommended by manufacturer.

3.4 THERMAL INSULATION INSTALLATION

A. General: Install insulation concurrently with metal panel installation, in thickness indicated 
to cover entire surface, according to manufacturer's written instructions.
1. Set vapor-retarder-faced units with vapor retarder toward warm side of construction 

unless otherwise indicated. Do not obstruct ventilation spaces except for 
firestopping.

2. Tape joints and ruptures in vapor retarder, and seal each continuous area of 
insulation to the surrounding construction to ensure airtight installation.

3. Install factory-laminated, vapor-retarder-faced blankets straight and true in 
one-piece lengths, with both sets of facing tabs sealed, to provide a complete vapor 
retarder.

4. Install blankets straight and true in one-piece lengths. Install vapor retarder over 
insulation, with both sets of facing tabs sealed, to provide a complete vapor retarder.

B. Blanket Roof Insulation: Comply with the following installation method:
1. Over-Framing Installation: Extend insulation and vapor retarder over and 

perpendicular to top flange of secondary framing. Hold in place by metal roof panels 
fastened to secondary framing.

2. Between-Purlin Installation: Extend insulation and vapor retarder between purlins. 
Carry vapor-retarder-facing tabs up and over purlin, overlapping adjoining facing of 
next insulation course and maintaining continuity of retarder. Hold in place with 
bands and crossbands below insulation.
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3. Over-Purlin-with-Spacer-Block Installation: Extend insulation and vapor retarder 
over and perpendicular to top flange of secondary framing. Install layer of filler 
insulation over first layer to fill space formed by metal roof panel standoffs. Hold in 
place by panels fastened to standoffs.
a. Thermal Spacer Blocks: Where metal roof panels attach directly to purlins, 

install thermal spacer blocks.
4. Two-Layers-between-Purlin-with-Spacer-Block Installation: Extend insulation and 

vapor retarder between purlins. Carry vapor-retarder-facing tabs up and over purlin, 
overlapping adjoining facing of next insulation course and maintaining continuity of 
retarder. Install layer of filler insulation over first layer to fill space between purlins 
formed by thermal spacer blocks. Hold in place with bands and crossbands below 
insulation.
a. Thermal Spacer Blocks: Where metal roof panels attach directly to purlins, 

install thermal spacer blocks.
5. Retainer Strips: Install retainer strips at each longitudinal insulation joint, straight 

and taut, nesting with secondary framing to hold insulation in place.
C. Blanket Wall Insulation: Extend insulation and vapor retarder over and perpendicular to 

top flange of secondary framing. Hold in place by metal wall panels fastened to secondary 
framing.
1. Retainer Strips: Install retainer strips at each longitudinal insulation joint, straight 

and taut, nesting with secondary framing to hold insulation in place.

3.5 ACCESSORY INSTALLATION

A. General: Install accessories with positive anchorage to building and weathertight mounting, 
and provide for thermal expansion. Coordinate installation with flashings and other 
components.
1. Install components required for a complete metal roof panel assembly, including 

trim, copings, ridge closures, seam covers, flashings, sealants, gaskets, fillers, 
closure strips, and similar items.

2. Install components for a complete metal wall panel assembly, including trim, 
copings, corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, and 
similar items.

3. Where dissimilar metals contact each other or corrosive substrates, protect against 
galvanic action by painting contact surfaces with corrosion-resistant coating, by 
applying rubberized-asphalt underlayment to each contact surface, or by other 
permanent separation as recommended by manufacturer.

B. Flashing and Trim: Comply with performance requirements, manufacturer's written 
installation instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide 
concealed fasteners where possible, and set units true to line and level. Install work with 
laps, joints, and seams that will be permanently watertight and weather resistant.
1. Install exposed flashing and trim that is without excessive oil-canning, buckling, and 

tool marks and that is true to line and levels indicated, with exposed edges folded 
back to form hems. Install sheet metal flashing and trim to fit substrates and to result 
in waterproof and weather-resistant performance.

2. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. 
Space movement joints at a maximum of 10 feet with no joints allowed within 24 
inches of corner or intersection. Where lapped or bayonet-type expansion provisions 
cannot be used or would not be sufficiently weather resistant and waterproof, form 
expansion joints of intermeshing hooked flanges, not less than 1 inch deep, filled 
with mastic sealant (concealed within joints).
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C. Gutters: Join sections with riveted-and-soldered or lapped-and-sealed joints. Attach gutters 
to eave with gutter hangers spaced as required for gutter size, but not more than 36 inches 
o.c. using manufacturer's standard fasteners. Provide end closures and seal watertight with 
sealant. Provide for thermal expansion.

D. Downspouts: Join sections with 1-1/2-inch telescoping joints. Provide fasteners designed to 
hold downspouts securely 1 inch away from walls; locate fasteners at top and bottom and 
at approximately 60 inches o.c. in between.
1. Provide elbows at base of downspouts to direct water away from building.
2. Tie downspouts to underground drainage system indicated.

3.6 FIELD QUALITY CONTROL

A. Special Inspections: Owner will engage a qualified special inspector to perform field 
quality control special inspections and to submit reports.

B. Product will be considered defective if it does not pass tests and inspections.
C. Prepare test and inspection reports.

END OF SECTION
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SECTION 22 05 29 - HANGERS AND SUPPORTS

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Pipe hangers and supports.
2. Hanger rods.
3. Equipment curbs.
4. Formed steel channel.
5. Equipment bases and supports.

B. Related Sections: 
1. Division 01 Specification Sections apply to Work of this Section. 

1.2 REFERENCES

A. American Society of Mechanical Engineers:
1. ASME B31.1 - Power Piping.
2. ASME B31.5 - Refrigeration Piping.
3. ASME B31.9 - Building Services Piping.

B. ASTM International:
1. ASTM E84 - Test Method for Surface Burning Characteristics of Building 

Materials.
2. ASTM E119 - Method for Fire Tests of Building Construction and Materials.
3. ASTM E814 - Test Method of Fire Tests of Through Penetration Firestops.
4. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers.

C. American Welding Society:
1. AWS D1.1 - Structural Welding Code - Steel.

D. FM Global:
1. FM - Approval Guide, A Guide to Equipment, Materials & Services Approved by 

Factory Mutual Research For Property Conservation.
E. Manufacturers Standardization Society of the Valve and Fittings Industry:

1. MSS SP 58 - Pipe Hangers and Supports - Materials, Design and Manufacturer.
2. MSS SP 69 - Pipe Hangers and Supports - Selection and Application.
3. MSS SP 89 - Pipe Hangers and Supports - Fabrication and Installation Practices.

1.3 SUBMITTALS

A. Division 01 and Section 23 05 00  “General Mechanical Requirements.”
B. Shop Drawings: Indicate system layout with location including critical dimensions, sizes, 

and pipe hanger and support locations and detail of trapeze hangers.
C. Product Data:

1. Hangers and Supports: Submit manufacturers catalog data including load capacity.
D. Design Data: Indicate load carrying capacity of trapeze, multiple pipe, and riser support 

hangers.
E. Manufacturer's Installation Instructions:

1. Hangers and Supports: Submit special procedures and assembly of components.
F. Manufacturer's Certificate: Certify products meet or exceed specified requirements.
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1.4 QUALITY ASSURANCE

A. Perform Work in accordance with State and local standards.
B. Perform Work in accordance with AWS D1.1 for welding hanger and support attachments 

to building structure.

1.5 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this Section 
with minimum 3 years’ experience.

B. Installer: Company specializing in performing Work of this section with minimum 3 years’ 
experience.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site in original factory packaging, labeled with manufacturer's 
identification.

B. Protect from weather and construction traffic, dirt, water, chemical, and mechanical 
damage, by storing in original packaging.

1.7 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.8 WARRANTY

A. Section 23 05 00  “General Mechanical Requirements.”

PART 2 -  PRODUCTS

2.1 PIPE HANGERS AND SUPPORTS

A. Plumbing Piping – DWV:
1. Conform to ASME B31.9, ASTM F708, MSS SP58, MSS SP69, or MSS SP89.
2. Hangers for Pipe Sizes 1/2- to 1-1/2-inch: Malleable iron or carbon steel, adjustable 

swivel, split ring.
3. Hangers for Pipe Sizes 2 Inches and Larger: Carbon steel, adjustable, clevis.
4. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.
5. Wall Support for Pipe Sizes 3 Inches and Smaller: Cast iron hook.
6. Wall Support for Pipe Sizes 4 Inches and Larger: Welded steel bracket and wrought 

steel clamp.
7. Vertical Support: Steel riser clamp.
8. Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and 

concrete pier or steel support.
9. Copper Pipe Support: Copper-plated, carbon-steel adjustable, ring.
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B. Plumbing Piping - Water:
1. Conform to ASME B31.9, ASTM F708, MSS SP58, MSS SP69, or MSS SP89.
2. Hangers for Pipe Sizes 1/2- to 1-1/2-inch: Malleable iron or carbon steel, adjustable 

swivel, split ring.
3. Hangers for Cold Pipe Sizes 2 Inches and Larger: Carbon steel, adjustable, clevis.
4. Hangers for Hot Pipe Sizes 2 to 4 Inches: Carbon steel, adjustable, clevis.
5. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.
6. Wall Support for Pipe Sizes 3 Inches and Smaller: Cast iron hook.
7. Wall Support for Pipe Sizes 4 Inches and Larger: Welded steel bracket and wrought 

steel clamp.
8. Vertical Support: Steel riser clamp.
9. Floor Support for Cold Pipe: Cast iron adjustable pipe saddle, lock nut, nipple, floor 

flange, and concrete pier or steel support.
10. Floor Support for Hot Pipe Sizes 4 Inches and Smaller: Cast iron adjustable pipe 

saddle, lock nut, nipple, floor flange, and concrete pier or steel support.
11. Copper Pipe Support: Copper-plated, Carbon-steel ring.

2.2 ACCESSORIES

A. Hanger Rods: Mild steel threaded both ends, threaded on 1 end, or continuous threaded.

2.3 EQUIPMENT CURBS

A. Fabrication: Unless otherwise noted, shall be welded 18 gauge galvanized steel shell and 
base, mitered 3-inch cant, variable step to match roof insulation, 1-1/2-inch thick 
insulation, factory installed wood nailer. Provide tapered curbs to match roof slope.

2.4 FORMED STEEL CHANNEL

A. Manufacturers:
1. B-Line Systems.
2. Unistrut Corp. 
3. Substitutions: See Section 23 05 00 “General Mechanical Requirements.”

B. Product Description: Galvanized (12 gauge) thick steel. With holes 1-1/2 inches on center.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Verify the existing conditions before starting Work.
B. Verify openings are ready to receive sleeves.

3.2 PREPARATION

A. Obtain permission from Architect before using powder-actuated anchors.
B. Do not drill or cut structural members without obtaining permission from Architect.
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3.3 INSTALLATION - PIPE HANGERS AND SUPPORTS

A. Install in accordance with ASME B31.1, ASME B31.5, ASME 31.9, ASTM F708, 
MSS SP 58, MSS SP 69, or MSS SP 89.

B. Support horizontal piping as scheduled.
C. Install hangers with minimum 1/2-inch space between finished covering and adjacent 

Work.
D. Place hangers within 12 inches of each horizontal elbow.
E. Use hangers with 1-1/2-inch minimum vertical adjustment.
F. Support horizontal cast iron pipe adjacent to each hub, with 5 feet maximum spacing 

between hangers.
G. Support vertical piping at every floor. Support vertical cast iron pipe at each floor at hub.
H. Where piping is installed in parallel and at same elevation, provide multiple pipe or trapeze 

hangers.
I. Support riser piping independently of connected horizontal piping.
J. Provide copper plated hangers and supports for copper piping.
K. Design hangers for pipe movement without disengagement of supported pipe.
L. Prime coat exposed steel hangers and supports. Refer to Division 09. Hangers and supports 

located in crawl spaces, pipe shafts, and suspended ceiling spaces are not considered 
exposed.

M. Provide clearance in hangers and from structure and other equipment for installation of 
insulation. Refer to Section 23 07 05 “HVAC and Plumbing Insulation.”

3.4 INSTALLATION - EQUIPMENT BASES AND SUPPORTS

A. Provide housekeeping pads of concrete, minimum 4 inches thick and extending 6 inches 
beyond supported equipment. Refer to Division 03.

B. Using templates furnished with equipment, install anchor bolts, and accessories for 
mounting and anchoring equipment.

C. Construct supports of steel members, formed steel channel, or steel pipe and fittings. Brace 
and fasten with flanges bolted to structure.

D. Provide rigid anchors for pipes after vibration isolation components are installed.

3.5 INSTALLATION – FLASHING

A. Provide flexible flashing and metal Counterflashing where piping and ductwork penetrate 
weather or waterproofed walls, floors, and roofs.

B. Flash vent and soil pipes projecting 3 inches minimum above finished roof surface with 
lead worked 1-inch minimum into hub, 8 inches minimum clear on sides with 24- by 
24-inch sheet size. For pipes through outside walls, turn flanges back into wall and caulk, 
metal counter-flash, and seal.

C. Flash floor drains in floors with topping over finished areas with lead, 10 inches clear on 
sides with minimum 36- by 36-inch sheet size. Fasten flashing to drain clamp device.

D. Seal floor drains watertight to adjacent materials.
E. Provide curbs for mechanical roof installations 10 inches minimum high above roofing 

surface. Flash and counter-flash with sheet metal; seal watertight. Attach counterflashing 
mechanical equipment and lap base flashing on roof curbs. Flatten and solder joints.

F. Adjust storm collars tight to pipe with bolts, caulk around top edge. Use storm collars 
above roof jacks. Screw vertical flange section to face of curb.

4026322
04/23

HANGERS AND SUPPORTS 22 05 29 - 4



Midland County
Facilities Warehouse

 

3.6 FIELD QUALITY CONTROL

A. Inspect installed firestopping for compliance with Specifications and submitted schedule.

3.7 CLEANING

A. Clean adjacent surfaces of firestopping materials.

3.8 PROTECTION OF FINISHED WORK

A. Protect adjacent surfaces from damage by material installation.

3.9 SCHEDULES

A. Pipe hanger spacing (or as required by local code).

Pipe Size (inches) Max. Hanger Spacing (feet) Hanger Rod Diameter (inches)
1/2 6 3/8
3/4 6 3/8
1 6 3/8

1 1/4 6 3/8
1 1/2 10 3/8

2 10 3/8
2 1/2 10 1/2 

3 10 1/2 
4 10 5/8
6 10 3/4 
8 10 3/4 

PVC (all sizes) 4 3/8
C.I. Bell and Spigot

(or No-Hub) and at Joints
5 5/8

END OF SECTION
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SECTION 22 11 00 - FACILITY WATER DISTRIBUTION 

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Domestic water piping, buried within 5 feetof building.
2. Domestic water piping, above grade.
3. Unions and flanges.
4. Valves.
5. Pressure gauges.
6. Pressure gauge taps.
7. Thermometers.
8. Relief valves.
9. Strainers.
10. Water hammer arrestors.
11. Mixing valves.
12. Diaphragm-type compression tanks.
13. In-line circulator pumps.

B. Related Sections:
1. Division 01 Specification Sections apply to Work of this Section.
2. Section 03 30 00 “Cast-In-Place Concrete.” Execution requirements for placement 

of concrete housekeeping pads specified by this Section.
3. Section 07 84 13 “Penetration Firestopping.” Product requirements for firestopping 

for placement by this Section.
4. Section 08 31 13 “Access Doors and Frames.” Product requirements for access 

doors for placement by this Section.
5. Section 09 91 13 “ Exterior Painting” and 09 91 23 Interior Painting.” Product and 

execution requirements for painting specified by this Section.
6. Section 22 05 29 “Hangers and Supports.” Product requirements for pipe hangers 

and supports for placement by this Section.
7. Section 23 05 53 “Identification for HVAC and Plumbing Piping and Equipment.” 

Product requirements for pipe identification and valve tags for placement by this 
Section.

8. Section 23 07 05 “HVAC and Plumbing Insulation.” Product and execution 
requirements for pipe insulation.

9. Division 26 Specification Sections for execution requirements for electric 
connections to equipment specified by this Section.

1.2 REFERENCES

A. American National Standards Institute:
1. ANSI Z21.22 - Relief Valves for Hot Water Supply Systems.

B. American Society of Mechanical Engineers:
1. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings.
2. ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings.
3. ASME B16.26 - Cast Copper Alloy Fittings for Flared Copper Tubes.
4. ASME B31.9 - Building Services Piping.
5. ASME B40.1 - Gauges - Pressure Indicating Dial Type - Elastic Element.
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6. ASME Section VIII - Boiler and Pressure Vessel Code - Pressure Vessels.
7. ASME Section IX - Boiler and Pressure Vessel Code - Welding and Brazing 

Qualifications.
C. American Society of Sanitary Engineering:

1. ASSE 1010 - Performance Requirements for Water Hammer Arresters.
2. ASSE 1012 - Performance Requirements for Backflow Preventer with Intermediate 

Atmospheric Vent.
3. ASSE 1013 - Performance Requirements for Reduced Pressure Principle Backflow 

Preventers and Reduced Pressure Fire Protection Principle Backflow Preventers.
4. ASSE 5013 - Performance Requirements for Reduced Pressure Principle Backflow 

Preventers (RP) and Reduced Pressure Fire Protection Principle Backflow 
Preventers (RFP).

5. ASSE 5015 - Performance Requirements for Testing Double Check Backflow 
Prevention Assemblies (DC) and Double Check Fire Protection Backflow 
Prevention Assemblies (RPDF).

D. ASTM International:
1. ASTM A395 - Standard Specification for Ferritic Ductile Iron Pressure-Retaining 

Castings for Use at Elevated Temperatures.
2. ASTM A536 - Standard Specification for Ductile Iron Castings.
3. ASTM B32 - Standard Specification for Solder Metal.
4. ASTM B42 - Standard Specification for Seamless Copper Pipe, Standard Sizes.
5. ASTM B88 - Standard Specification for Seamless Copper Water Tube.
6. ASTM B584 - Standard Specification for Copper Alloy Sand Castings for General 

Applications.
7. ASTM E1 - Standard Specification for ASTM Thermometers.
8. ASTM E77 - Standard Test Method for Inspection and Verification of 

Thermometers.
9. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers.
10. ASTM F1476 - Standard Specification for Performance of Gasketed Mechanical 

Couplings for Use in Piping Applications.
E. American Welding Society:

1. AWS A5.8 - Specification for Filler Metals for Brazing and Braze Welding.

F. Manufacturers Standardization Society of the Valve and Fittings Industry:
1. MSS SP 58 - Pipe Hangers and Supports - Materials, Design and Manufacturer.
2. MSS SP 67 - Butterfly Valves.
3. MSS SP 69 - Pipe Hangers and Supports - Selection and Application.
4. MSS SP 71 - Cast Iron Swing Check Valves, Flanged and Threaded Ends.
5. MSS SP 80 - Bronze Gate, Globe, Angle and Check Valves.
6. MSS SP 85 - Cast Iron Globe & Angle Valves, Flanged and Threaded.
7. MSS SP 89 - Pipe Hangers and Supports - Fabrication and Installation Practices.
8. MSS SP 110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and 

Flared Ends.
G. National Electrical Manufacturers Association:

1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
H. Plumbing and Drainage Institute:

1. PDI WH201 - Water Hammer Arrester Standard.
I. Underwriters Laboratories Inc.:

1. UL 393 - Indicating Pressure Gauges for Fire-Protection Service.
2. UL 404 - Gauges, Indicating Pressure, for Compressed Gas Service.
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1.3 SUBMITTALS

A. Division 01 and Section 01 33 00 “Submittal Procedures.”
B. Product Data:

1. Piping: Submit data on pipe materials, fittings, and accessories. Submit 
manufacturer's catalog information.

2. Valves: Submit manufacturers catalog information with valve data and ratings for 
each service.

3. Domestic Water Specialties: Submit manufacturers catalog information, component 
sizes, rough-in requirements, service sizes, and finishes.

4. Pumps: Submit pump type, capacity, certified pump curves showing pump 
performance characteristics with pump and system operating point plotted. Include 
NPSH curve when applicable. Include electrical characteristics and connection 
requirements.

C. Manufacturer's Installation Instructions: Submit installation instructions for pumps, valves, 
and accessories.

1.4 CLOSEOUT SUBMITTALS

A. Project Record Documents: Record actual locations of valves and equipment.
B. Operation and Maintenance Data: Submit spare parts list, exploded assembly views and 

recommended maintenance intervals.

1.5 QUALITY ASSURANCE

A. For drinking water service, provide valves complying with NSF 61.
B. Perform Work in accordance with State and local standard.

1.6 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this Section 
with minimum 3 years’ experience.

B. Installer: Company specializing in performing Work of this Section with minimum 3 
years’ experience.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Accept valves and equipment on site in shipping containers with labeling in place. Inspect 
for damage.

B. Provide temporary protective coating on cast iron and steel valves.
C. Provide temporary end caps and closures on piping and fittings. Maintain in place until 

installation.
D. Protect piping systems from entry of foreign materials by temporary covers, completing 

Sections of the Work, and isolating parts of completed system.

1.8 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.
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1.9 WARRANTY

A. Section 23 05 00 “General Mechanical Requirements.”

1.10 EXTRA MATERIALS

A. Furnish two packing kits for each size valve, two loose keys for outside hose bibs and hose 
end vacuum breakers for hose bibs for and two pump seals for each pump model.

PART 2 -  PRODUCTS

2.1 DOMESTIC WATER PIPING, BURIED WITHIN 5 FEETOF BUILDING

A. Copper Tubing: ASTM B88, Type K annealed.
1. Fittings: ASME B16.18, cast copper, or ASME B16.22, wrought copper.
2. Joints: Compression connection or Brazed, AWS A5.8 BCuP 

silver/phosphorus/copper alloy with melting range 1190 to 1480 degrees Fahrenheit.

2.2 DOMESTIC WATER PIPING, ABOVE GRADE

A. Copper Tubing: ASTM B88, Type L hard drawn.
1. Fittings: ASME B16.18, cast copper alloy or ASME B16.22, wrought copper and 

bronze.
2. Joints: ASTM B32, Alloy Grade Sb5 tin-antimony, or Alloy Grade Sn95 tin-silver, 

lead free solder AWS A5.8 Classification BCuP-3 or BCuP-4 silver braze.
3. Copper press Fittings:

a. Manufacturers:
1) Viega.
2) Ridge Tool Company.

b. Press fittings: Copper and copper alloy press fittings shall conform to material 
requirements of ASME B 16.18 or ASME B16.22 and performance criteria of 
IAPMO PS117. Sealing elements for press fittings shall be EPDM. Sealing 
elements shall be factory installed. Press ends shall have SC (Smart 
Connect™) feature design (leakage path). In ProPress 1/2- to 4-inch 
dimensions the Smart Connect Feature assures leakage of fluids and/or gases 
from inside the system past the sealing element of an upressed connection. 
The function of this feature is to provide the installer quick and easy 
identification of connections which have not been pressed prior to putting the 
system into operation.

2.3 UNIONS AND FLANGES

A. Unions for Pipe 2 inches and Smaller:
1. Copper Piping: Class 150, bronze unions with soldered.
2. Dielectric Connections: Union with galvanized or plated steel threaded end, copper 

solder end, water impervious isolation barrier.
B. Flanges for Pipe 2-1/2 inches and Larger:

1. Copper Piping: Class 150, slip-on bronze flanges.
2. Gaskets: 1/16-inch thick preformed neoprene gaskets.
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2.4 BALL VALVES

A. Manufacturers:
1. Nibco Inc.
2. Milwaukee Valve Company.
3. Apollo Flow Controls.
4. Watts.
5. Substitutions: Division 01 and Section 23 05 00 “General Mechanical 

Requirements,” substituted products.
B. Two Inches and Smaller: MSS SP 110, 600 psiWOG two-piece bronze body, chrome 

plated brass ball, full port, Teflon seats, blow-out proof stem, solder or threaded ends with 
union, and lever handle.

2.5 BUTTERFLY VALVES

A. Manufacturers:
1. Nibco Inc.
2. Milwaukee Valve Company.
3. Apollo Flow Controls.
4. Watts.
5. Substitutions: Division 01 and Section 23 05 00 “General Mechanical 

Requirements,” substituted products.
B. Two and One-Half Inches and Larger: MSS SP 67, Class 200.

1. Body: Cast or ductile iron, wafer, or lug ends, stainless steel stem, extended neck.
2. Disc: Aluminum bronze.
3. Seat: Resilient replaceable EPDM.
4. Handle and Operator: Ten position lever handle.

2.6 CHECK VALVES

A. Horizontal Swing Check Valves:
1. Manufacturers:

a. Nibco Inc.
b. Milwaukee Valve Company.
c. Apollo Flow Controls.
d. Substitutions: Division 01 and Section 23 05 00 “General Mechanical 

Requirements,” substituted products.
2. Two Inches and Smaller: MSS SP 80, Class 125, bronze body and cap, bronze seat, 

Buna-N disc, solder or threaded ends.
3. Two and One-Half Inches and Larger: MSS SP 71, Class 125, cast iron body, bolted 

cap, bronze or cast iron disc, renewable disc seal and seat, flanged ends.
B. Spring Loaded Check Valves:

1. Manufacturers:
a. Nibco Inc.
b. Milwaukee Valve Company.
c. Substitutions: Division 01 and Section 23 05 00 “General Mechanical 

Requirements,” substituted products.
2. Two Inches and Smaller: MSS SP 80, Class 250, bronze body, in-line spring lift 

check, silent closing, Buna-N disc, integral seat, solder, or threaded ends.
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3. Two and One-Half Inches and Larger: MSS SP 71, Class 125, wafer, or globe style, 
cast iron body, bronze seat, center guided bronze disc, stainless steel spring and 
screws, flanged ends.

2.7 PRESSURE  GAUGES

A. Manufacturers:
1. Trerice.
2. Weiss.
3. Substitutions: Division 01 and and Section 23 05 00 “General Mechanical 

Requirements,” substituted products.
B. Gauge: ASME B40.1, UL 404 with bourdon tube, rotary brass movement, brass socket, 

front calibration adjustment, black scale on white background.
1. Case: Cast aluminum
2. Bourdon Tube: Phosphor bronze.
3. Dial Size: 4-1/2-inch diameter.
4. Mid-Scale Accuracy: 1 percent.
5. Scale: Psi.

2.8 PRESSURE  GAUGE TAPS

A. Manufacturers:
1. Trerice.
2. Weiss.
3. Substitutions: Division 01 and Section and Section 23 05 00 “General Mechanical 

Requirements,” substituted products.
B. Ball Valve: Brass 1/4-inch NPT for 250 psi.

2.9 STEM TYPE THERMOMETERS

A. Manufacturers:
1. Trerice.
2. Weiss.
3. Substitutions: Division 01 and Section and Section 23 05 00 “General Mechanical 

Requirements,” substituted products.
B. Thermometer: ASTM E1, red appearing mercury, lens front tube, cast aluminum case with 

enamel finish.
1. Size: 9-inch scale.
2. Window: Clear Lexan.
3. Stem: Brass, 3/4-inch NPT, 3-1/2-inch long.
4. Accuracy: 2 percent.
5. Calibration: Degrees F.

2.10 RELIEF VALVES

A. Pressure Relief:
1. Bronze body, Teflon seat, steel stem and springs, automatic, direct pressure actuated 

at maximum 60 psi, UL listed for fuel oil, capacities ASME certified and labeled.
B. Temperature and Pressure Relief:

1. ANSI Z21.22 certified, bronze body, Teflon seat, stainless steel stem and springs, 
automatic, direct pressure actuated, temperature relief maximum 210 degrees F, 
capacity ASME certified and labeled.
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2.11 STRAINERS

A. Manufacturers:
1. Watts.
2. Zurn.
3. Substitutions: Division 01 and Section 23 05 00 “General Mechanical 

Requirements,” substituted products.
4. Two-inch and Smaller: Threaded brass body for 175 psi CWP, Y pattern with 

1/32-inch stainless-steel perforated screen.
B. Two and One-Half-Inchto 4-Inch: Class 125, flanged iron body, Y pattern with 

1/16-inch stainless-steel perforated screen.
C. Five-Inch and Larger: Class 125, flanged iron body, basket pattern with 1/8-inch 

stainless-steel perforated screen.

2.12 WATER HAMMER ARRESTORS

A. ASSE 1010; stainless steel, or copper construction, piston type sized in accordance with 
PDI WH-201.

B. Pre-charged suitable for operation in temperature range 34 to 250 degrees F and maximum 
150 psi working pressure.

2.13 THERMOSTATIC MIXING VALVES

A. Valve: Chrome plated cast brass body, stainless steel or copper alloy bellows, integral 
temperature adjustment. Conform to ASSE 1070 to temper water to maximum 
110 degrees F.

2.14 DIAPHRAGM-TYPE COMPRESSION TANKS

A. Manufacturers:
1. Amtrol
2. Elbi.
3. Substitutions: Division 01 and and Section 23 05 00 “General Mechanical 

Requirements,” substituted products.
B. Construction: Welded steel, tested and stamped in accordance with ASME Section VIII; 

supplied with National Board Form U-1, rated for working pressure of 125 psig, with 
flexible diaphragm sealed into tank, and steel legs or saddles.

C. Accessories: Pressure gauge and air-charging fitting.

2.15 IN-LINE CIRCULATOR PUMPS

A. Manufacturers:
1. Grundfos.
2. Armstrong.
3. Bell and Gossett.
4. Substitutions: Division 01 and and Section 23 05 00 “General Mechanical 

Requirements,” substituted products.
B. Casing: Bronze or stainless-steel rated for 125 psig working pressure with stainless-steel 

rotor assembly.

C. Impeller: Bronze or stainless-steel.
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D. Shaft: Alloy steel with integral thrust collar and two oil lubricated bronze sleeve bearings.
E. Seal: Carbon rotating against stationary ceramic seat.
F. Drive: Flexible coupling.
G. Electrical Characteristics and Components:

1. Electrical Characteristics: In accordance with Division 26.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Verify excavations are to required grade, dry, and not over-excavated.

3.2 PREPARATION

A. Ream pipe and tube ends. Remove burrs. 
B. Remove scale and dirt, on inside and outside, before assembly.

3.3 INSTALLATION - THERMOMETERS AND GAUGES

A. Install one pressure gauge for each pump, locate taps before strainers and on suction and 
discharge of pump, pipe to gauge.

B. Install gauge taps in piping.
C. Install pressure gauges with pulsation dampers. Provide ball valve to isolate each  gauge.
D. Install thermometers in piping systems in sockets in short couplings. Enlarge pipes smaller 

than 2-1/2 inches for installation of thermometer sockets. Allow clearance from insulation.
E. Provide instruments with scale ranges selected according to service with largest 

appropriate scale.
F. Install  gauges and thermometers in locations where they are easily read from normal 

operating level. Install vertical to 45 degrees off vertical.
G. Adjust  gauges and thermometers to final angle, clean windows, and lenses, and calibrate 

to zero.

3.4 INSTALLATION - BURIED PIPING SYSTEMS

A. Verify connection size, and location as indicated on Drawings.
B. Establish elevations of buried piping with not less than 2 feet of cover.
C. Establish minimum separation of water from sanitary sewer piping in accordance with 

local code.
D. Remove scale and dirt on inside of piping before assembly.
E. Excavate pipe trench in accordance with Section 23 05 00 “General Mechanical 

Requirements.”
F. Route pipe in straight line.
G. Install pipe to allow for expansion and contraction without stressing pipe or joints.
H. Install shutoff valves at locations indicated on Drawings in accordance with this Section.
I. Metallic Pipe: Install plastic ribbon tape continuous over top of pipe; buried 12 inches 

above pipeline; coordinate with Section 23 05 00 “General Mechanical Requirements.”

J. Non-Metallic Pipe: Install trace wire continuous over top of pipe; buried 12 inches above 
pipeline; coordinate with Section 23 05 00 “General Mechanical Requirements.”

K. Pipe Cover and Backfilling:
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1. Backfill trench in accordance with Section 23 05 00 “General Mechanical 
Requirements.”

2. Maintain optimum moisture content of fill material to attain required compaction 
density.

3. After hydrostatic test, evenly backfill entire trench in accordance with 23 05 00 
“General Mechanical Requirements.”

4. Evenly and continuously backfill remaining trench depth in uniform layers with 
backfill material.

5. Do not use wheeled or tracked vehicles for tamping.

3.5 INSTALLATION - ABOVE GROUND PIPING

A. Install non-conducting dielectric connections wherever jointing dissimilar metals.
B. Route piping in orderly manner and maintain gradient. Route parallel and perpendicular to 

walls.
C. Install piping to maintain headroom without interfering with use of space or taking more 

space than necessary.
D. Group piping whenever practical at common elevations.
E. Slope piping and arrange systems to drain at low points.
F. Install piping to allow for expansion and contraction without stressing pipe, joints, or 

connected equipment. 
G. Provide clearance in hangers and from structure and other equipment for installation of 

insulation and access to valves and fittings. Refer to Section 22 05 29 “Hangers and 
Supports.”

H. Provide access where valves and fittings are not accessible. 
I. Where pipe support members are welded to structural building framing, scrape, brush 

clean, and apply one coat of zinc rich primer to welding.
J. Provide support for utility meters in accordance with requirements of utility companies.
K. Prepare exposed, unfinished pipe, fittings, supports, and accessories ready for finish 

painting. Refer to Division 09.
L. Install domestic water piping in accordance with ASME B31.9.
M. Sleeve pipes passing through partitions, walls, and floors.
N. Install unions downstream of valves and at equipment or apparatus connections.
O. Install valves with stems upright or horizontal, not inverted.
P. Install brass male adapters each side of valves in copper piped system. Solder adapters to 

pipe.
Q. Install ball or butterfly valves for shut-off and to isolate equipment, part of systems, or 

vertical risers.
R. Install ball or butterfly valves for throttling, bypass, or manual flow control services.
S. Provide lug end butterfly valves adjacent to equipment when functioning to isolate 

equipment.
T. Provide spring loaded check valves on discharge of water pumps.
U. Install potable water protection devices on plumbing lines where contamination of 

domestic water may occur, on boiler feed water lines, janitor rooms, fire sprinkler systems, 
premise isolation, irrigation systems, flush valves, interior and exterior hose bibs.

V. Pipe relief from valves, back-flow preventers and drains to nearest floor drain.
W. Test backflow preventers in accordance with ASSE.
X. Install water hammer arrestors complete with accessible isolation valve on hot and cold 

water supply piping as shown on Drawings.

4026322
04/23

FACILITY WATER DISTRIBUTION 22 11 00 -  9



Midland County
Facilities Warehouse

 

Y. Press connections: Copper press fittings shall be made in accordance with the 
manufacturer’s installation instructions. The tubing shall be fully inserted into the fitting 
and the tubing marked at the shoulder of the fitting. The fitting alignment shall be checked 
against the mark on the tubing to assure the tubing is fully engaged (inserted) in the fitting. 
The joint shall be pressed using the tool approved by the manufacturer.

3.6 INSTALLATION – PUMPS

A. Provide pumps to operate at specified system fluid temperatures without vapor binding and 
cavitation, are non-overloading in parallel or individual operation, and operate within 25 
percent of midpoint of published maximum efficiency curve.

B. Install long radius reducing elbows or reducers between pump and piping. Support piping 
adjacent to pump so no weight is carried on pump casings. For close coupled or base 
mounted pumps, install supports under elbows on pump suction and discharge line sizes 
4 inches and over.

C. Install pumps on vibration isolators.
D. Provide line sized shut-off valve on pump suction, and line sized soft seat check valve, and 

shut-off valve on pump discharge.

3.7 FIELD QUALITY CONTROL

A. Test domestic water piping system in accordance with applicable code.

3.8 CLEANING

A. Prior to starting Work, verify system is complete, flushed, and clean.
B. Verify pH of water to be treated is between 7.4 and 7.6 by adding alkali (caustic soda or 

soda ash) or acid (hydrochloric).
C. Inject disinfectant, free chlorine in liquid, powder and tablet or gas form, throughout 

system to obtain residual from 50 to 80 milligrams per liter.
D. Bleed water from outlets to obtain distribution and test for disinfectant residual at 

minimum 15 percent of outlets.
E. Maintain disinfectant in system for 24 hours.
F. When final disinfectant residual tests less than 25 milligrams per liter, repeat treatment.
G. Flush disinfectant from system until residual concentration is equal to incoming water or 

1.0 milligram per liter.
H. Take samples no sooner than 24 hours after flushing from 10 percent of outlets and from 

water entry, and analyze in accordance with AWWA C651.

END OF SECTION
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SECTION 22 13 16 - SANITARY WASTE AND VENT PIPING

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Sanitary sewer piping buried within 5 feet of building.
2. Sanitary sewer piping above grade.

B. Related Sections: 
1. Division 01 Specification Sections apply to Work of this Section. 

1.2 REFERENCES

A. American Society of Mechanical Engineers:
1. ASME A112.14.1 - Backwater Valves.
2. ASME A112.21.1 - Floor Drains.
3. ASME B16.1 - Cast Iron Pipe Flanges and Flanged Fittings.
4. ASME B16.3 - Malleable Iron Threaded Fittings.
5. ASME B16.4 - Gray Iron Threaded Fittings.
6. ASME B16.23 - Cast Copper Alloy Solder Joint Drainage Fittings (DWV).
7. ASME B16.29 - Wrought Copper and Wrought Copper Alloy Solder Joint Drainage 

Fittings - DWV.
8. ASME B31.9 - Building Services Piping.

B. ASTM International:
1. ASTM A47 - Standard Specification for Ferritic Malleable Iron Castings.
2. ASTM A53 - Standard Specification for Pipe, Steel, Black and Hot-Dipped, 

Zinc-Coated, Welded and Seamless.
3. ASTM A74 - Standard Specification for Cast Iron Soil Pipe and Fittings.
4. ASTM A234 - Standard Specification for Piping Fittings of Wrought Carbon Steel 

and Alloy Steel for Moderate and High Temperature Service.
5. ASTM A395 - Standard Specification for Ferritic Ductile Iron Pressure-Retaining 

Castings for Use at Elevated Temperatures.
6. ASTM A536 - Standard Specification for Ductile Iron Castings.
7. ASTM A746 - Standard Specification for Ductile Iron Gravity Sewer Pipe.
8. ASTM B32 - Standard Specification for Solder Metal.
9. ASTM B42 - Standard Specification for Seamless Copper Pipe, Standard Sizes.
10. ASTM B43 - Standard Specification for Seamless Red Brass Pipe, Standard Sizes.
11. ASTM B75 - Standard Specification for Seamless Copper Tube.
12. ASTM B88 - Standard Specification for Seamless Copper Water Tube.
13. ASTM B251 - Standard Specification for General Requirements for Wrought 

Seamless Copper and Copper-Alloy Tube.
14. ASTM B302 - Standard Specification for Threadless Copper Pipe.
15. ASTM B306 - Standard Specification for Copper Drainage Tube (DWV).
16. ASTM C564 - Standard Specification for Rubber Gaskets for Cast Iron Soil Pipe 

and Fittings.
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17. ASTM D1784 - Standard Specification for Rigid Poly (Vinyl Chloride) (PVC) 
Compounds and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds.

18. ASTM D1785 - Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic 
Pipe, Schedules 40, 80, and 120.

19. ASTM D2235 - Standard Specification for Solvent Cement for 
Acrylonitrile-Butadiene-Styrene (ABS) Plastic Pipe and Fittings.

20. ASTM D2241 - Standard Specification for Poly (Vinyl Chloride) (PVC) 
Pressure-Rated Pipe (SDR Series).

21. ASTM D2464 - Standard Specification for Threaded Poly (Vinyl Chloride) (PVC) 
Plastic Pipe Fittings, Schedule 80.

22. ASTM D2466 - Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe 
Fittings, Schedule 40.

23. ASTM D2467 - Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe 
Fittings, Schedule 80.

24. ASTM D2564 - Standard Specification for Solvent Cements for Poly (Vinyl 
Chloride) (PVC) Plastic Piping Systems.

25. ASTM D2665 - Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic 
Drain, Waste, and Vent Pipe and Fittings.

26. ASTM D2729 - Standard Specification for Poly (Vinyl Chloride) (PVC) Sewer Pipe 
and Fittings.

27. ASTM D2855 - Standard Practice for Making Solvent-Cemented Joints with Poly 
(Vinyl Chloride) (PVC) Pipe and Fittings.

28. ASTM D3034 - Standard Specification for Type PSM Poly (Vinyl Chloride) (PVC) 
Sewer Pipe and Fittings.

29. ASTM F477 - Standard Specification for Elastomeric Seals (Gaskets) for Joining 
Plastic Pipe.

30. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers.
31. ASTM F1476 - Standard Specification for Performance of Gasketed Mechanical 

Couplings for Use in Piping Applications.
C. Cast Iron Soil Pipe Institute:

1. CISPI 301 - Standard Specification for Hubless Cast Iron Soil Pipe and Fittings for 
Sanitary and Storm Drain, Waste, and Vent Piping Applications.

2. CISPI 310 - Specification for Coupling for Use in Connection with Hubless Cast 
Iron Soil Pipe and Fittings for Sanitary and Storm Drain, Waste, and Vent Piping 
Applications.

D. Manufacturers Standardization Society of the Valve and Fittings Industry:
1. MSS SP 58 - Pipe Hangers and Supports - Materials, Design and Manufacturer.
2. MSS SP 69 - Pipe Hangers and Supports - Selection and Application.
3. MSS SP 70 - Cast Iron Gate Valves, Flanged and Threaded Ends.
4. MSS SP 71 - Cast Iron Swing Check Valves, Flanged and Threaded Ends.
5. MSS SP 80 - Bronze Gate, Globe, Angle and Check Valves.
6. MSS SP 89 - Pipe Hangers and Supports - Fabrication and Installation Practices.
7. MSS SP 110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and 

Flared Ends.
E. Plumbing and Drainage Institute:

1. PDI G101 - Standard - Testing and Rating Procedure for Grease Interceptors.
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1.3 SUBMITTALS

A. Division 01 and Section 23 05 00 “General Mechanical Requirements.”
B. Product Data:

1. Piping: Submit data on pipe materials, fittings, and accessories. Submit 
manufacturers catalog information.

2. Sanitary Drainage Specialties: Submit manufacturers catalog information, 
component sizes, rough-in requirements, service sizes, and finishes.

C. Manufacturer's Installation Instructions: Submit installation instructions for material and 
equipment.

D. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

1.4 CLOSEOUT SUBMITTALS

A. Project Record Documents: Record actual locations of equipment and clean-outs.

1.5 QUALITY ASSURANCE

A. Perform Work in accordance with State and local standards.

1.6 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum 3 years’ experience.

B. Installer: Company specializing in performing Work of this section with minimum 3 years’ 
experience.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Protect piping systems from entry of foreign materials by temporary covers, completing 
sections of the Work, and isolating parts of completed system.

1.8 ENVIRONMENTAL REQUIREMENTS

A. Do not install underground piping when bedding is wet or frozen.

1.9 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.10 WARRANTY

A. Section 23 05 00 “General Mechanical Requirements” for product warranties.
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PART 2 -  PRODUCTS

2.1 SANITARY SEWER PIPING, BURIED WITHIN 5 FEET OF BUILDING

A. Cast Iron Soil Pipe: ASTM A74, service weight, bell and spigot ends.
1. Fittings: Cast iron, ASTM A74.
2. Joints: Hub-and-spigot, CISPI HSN compression type with ASTM C564 neoprene 

gaskets or lead and oakum.
B. PVC Pipe: ASTM D2729, polyvinyl chloride (PVC) material, bell, and spigot solvent 

sealed ends.
1. Fittings: PVC, ASTM D2729.
2. Joints: ASTM D2855, solvent weld with ASTM D2564 solvent cement.

C. PVC Pipe: ASTM D3034, Type PSM, polyvinyl chloride (PVC) material, bell, and spigot 
style rubber ring sealed gasket joint.
1. Fittings: PVC, ASTM D3034.
2. Joints: ASTM F477, elastomeric gaskets.

D. PVC Pipe: ASTM D1785, Schedule 40, polyvinyl chloride (PVC) material, bell and spigot 
style solvent sealed joint ends.
1. Fittings: ASTM D2466, Schedule 40, PVC.
2. Joints: ASTM D2855, solvent weld with ASTM D2564 Solvent cement.

E. Plastic Pipe: ASTM D2665, polyvinyl chloride (PVC) material.
1. Fittings: PVC, ASTM D2665.
2. Joints: ASTM D2855, solvent weld with ASTM D2564 solvent cement.

2.2 SANITARY SEWER PIPING, ABOVE GRADE

A. Cast Iron Pipe: ASTM A74, service weight.
1. Fittings: Cast iron, ASTM A74.
2. Joints: ASTM C564, rubber gasket joint devices or lead and oakum.

B. Cast Iron Pipe: CISPI 301, hub-less.
1. Fittings: Cast iron, CISPI 301.
2. Joints: CISPI 310, neoprene gaskets and stainless steel clamp-and-shield assemblies.

C. Copper Tube: ASTM B306, DWV Type L.
1. Fittings: ASME B16.23, cast bronze, or ASME B16.29, wrought copper.
2. Joints: Solder, lead free, ASTM B32, 95-5 tin-antimony, or tin and silver, with 

melting range 430 to 535 degrees F.
D. PVC Pipe: ASTM D2729, polyvinyl chloride (PVC) material.

1. Fittings: ASTM D2729, PVC.
2. Joints: ASTM D2855, solvent weld with ASTM D2564 solvent cement.

E. PVC Pipe: ASTM D2665, polyvinyl chloride (PVC) material.
1. Fittings: ASTM D2665, PVC.
2. Joints: ASTM D2855, solvent weld with ASTM D2564 solvent cement.

F. PVC Pipe: ASTM D1785 Schedule 40, polyvinyl chloride (PVC) material.
1. Fittings: ASTM D2466, Schedule 40, PVC.
2. Joints: ASTM D2855, solvent weld with ASTM D2564 solvent cement.
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PART 3 -  EXECUTION

3.1 EXAMINATION

A. Verify excavations are to required grade, dry, and not over-excavated.

3.2 PREPARATION

A. Ream pipe and tube ends. Remove burrs. 
B. Remove scale and dirt, on inside and outside, before assembly.
C. Prepare piping connections to equipment with flanges or unions.
D. Keep open ends of pipe free from scale and dirt. Protect open ends with temporary plugs or 

caps.

3.3 INSTALLATION – HANGERS AND SUPPORTS

A. Pipe Hangers and Supports.
1. Install hangers in accordance with Section 22 05 29 “Hangers and Supports.”

3.4 INSTALLATION - BURIED PIPING SYSTEMS

A. Verify connection to existing piping system size, location, and invert are as indicated on 
Drawings.

B. Establish elevations of buried piping with not less than 2 feet of cover.
C. Establish minimum separation of sanitary sewer from other services piping in accordance 

with local code.
D. Remove scale and dirt on inside of piping before assembly.
E. Excavate pipe trench in accordance with Section 23 05 00 “General Mechanical 

Requirements.”
F. Install pipe to elevation as indicated on Drawings.
G. Route pipe in straight line.
H. Metallic Piping: Install plastic ribbon tape continuous over top of pipe. Refer to Section 23 

05 53 “Identification for HVAC and Plumbing Piping and Equipment.”
I. Non-Metallic Piping: Install trace wire continuous over top of pipe. Refer to Section 23 05 

53 “Identification for HVAC and Plumbing Piping and Equipment.”
J. Pipe Cover and Backfilling:

1. Backfill trench in accordance with Section 23 05 00 “General Mechanical 
Requirements.”

3.5 INSTALLATION - ABOVE GROUND PIPING

A. Establish invert elevations, slope for drainage as required by local code. Maintain 
gradients.

B. Extend cleanouts to finished floor or wall surface. Lubricate threaded cleanout plugs with 
mixture of graphite and linseed oil. Provide clearances at cleanout for snaking drainage 
system.

C. Encase exterior cleanouts in concrete flush with grade.
D. Install floor cleanouts at elevation to accommodate finished floor.
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E. Provide non-conducting dielectric connections wherever jointing dissimilar metals.
F. Route piping in orderly manner and maintain gradient. Route parallel and perpendicular to 

walls.
G. Install piping to maintain headroom. Do not spread piping, conserve space.
H. Group piping whenever practical at common elevations.
I. Install piping to allow for expansion and contraction without stressing pipe, joints, or 

connected equipment.
J. Provide clearance in hangers and from structure and other equipment for installation of 

insulation.
K. Provide access where valves and fittings are not accessible. 
L. Install piping penetrating roofed areas to maintain integrity of roof assembly.
M. Where pipe support members are welded to structural building framing, scrape, brush 

clean, and apply one coat of zinc rich primer to welding.
N. Prepare exposed, unfinished pipe, fittings, supports, and accessories ready for finish 

painting. Refer to Division 09 Finishes.
O. Install bell and spigot pipe with bell end upstream.
P. Sleeve pipes passing through partitions, walls, and floors.
Q. Install firestopping at fire rated construction perimeters and openings containing 

penetrating sleeves and piping. Refer to Division 07.
R. Support cast iron drainage piping at every joint.

3.6 FIELD QUALITY CONTROL

A. Test sanitary waste and vent piping system in accordance with applicable code.

END OF SECTION
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SECTION 22 33 00 - ELECTRIC DOMESTIC WATER HEATERS

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Electric water heaters.

B. Related Requirements:
1. Division 01 Specification Sections apply to Work of this Section.
2. Section 03 30 00 “Cast-in-Place Concrete” for execution requirements for concrete 

housekeeping pads specified by this Section.
3. Section: 22 11 00 “Facility Water Distribution” for supply connections to domestic 

water heaters.
4. Section 26 05 19 “Equipment Wiring Systems” for electric connections specified by 

this Section.

1.2 REFERENCES

A. American Society of Heating, Refrigerating and Air-Conditioning Engineers:
1. ASHRAE 90.1 - Energy Standard for Buildings Except Low-Rise Residential 

Buildings.
B. American Society of Mechanical Engineers:

1. ASME PTC 25 - Pressure Relief Devices.
2. ASME Section VIII - Boiler and Pressure Vessel Code - Pressure Vessels.

1.3 SUBMITTALS

A. Division 01 and Section 23 05 00 “Submittal Procedures.”
B. Product Data: Submit dimensioned Drawings of water heaters indicating components and 

connections to other equipment and piping. Submit electrical characteristics and 
connection locations.

C. Manufacturer's Installation Instructions: Submit mounting and support requirements.

1.4 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: Submit replacement part numbers and availability.

1.5 QUALITY ASSURANCE

A. Water Heater Performance Requirements: Equipment efficiency not less than prescribed by 
ASHRAE 90.1.

B. Perform Work according to State and local standard.
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1.6 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this Section 
with minimum 3 years' experience.

B. Installer: Company specializing in performing Work of this Section with minimum 3 years' 
experience.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Accept water heaters on Site in original labeled cartons. Inspect for damage.
B. Protect tanks with temporary inlet and outlet caps. Maintain caps in place until installation.

1.8 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.9 WARRANTY

A. Refer to Division 01 and Section 23 05 00 “General Mechanical Requirements”
B. Furnish 3-year manufacturer warranty for domestic water heaters.

PART 2 -  PRODUCTS

2.1 ELECTRIC WATER HEATERS

A. Manufacturers:
1. A.O. Smith.
2. State.
3. Keltech.
4. Substitutions: Section 23 05 00 “General Mechanical Requirements.” 

B. Type: Automatic, electric, vertical storage.
C. Tank: Glass lined welded steel; thermally insulated with minimum 1-inch-thick glass fiber 

encased in corrosion-resistant steel jacket; baked-on enamel finish.
D. Controls: Automatic water thermostatwith temperature range from 120 to 170 degrees F, 

flanged or screw-in nichrome elements, enclosed controls, and electrical juntion box.
E. Accessories: Brass water connections and dip tube, drain valve, magnesium anode, and 

ASME rated temperature and pressure relief valve.
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PART 3 -  EXECUTION

3.1 INSTALLATION

A. Maintain manufacturer's recommended clearances around and over water heaters.
B. Install water heater on concrete housekeeping pad, minimum 3-1/2 inches high and 6 

inches larger than water heater base on each side. 
C. Connect domestic hot and cold water piping to supply and return water heater connections.
D. Install the following piping accessories. 

1. On Supply:
a. Shutoff valve.

2. On Return:
a. Thermometer well and thermometer.
b. Shutoff valve.

E. Install discharge piping from relief valves and drain valves to nearest floor drain.
F. Install water heater trim and accessories furnished loose for field mounting.
G. Install electrical devices furnished loose for field mounting.
H. Install control wiring between water heater control panel and field mounted control 

devices.
I. Install Work according to State and local standards.

END OF SECTION
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SECTION 22 40 00 - PLUMBING FIXTURES

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Water closets.
2. Lavatories.
3. Drains.

B. Related Sections: 
1. Division 01 Specification Sections apply to Work of this Section. 

1.2 SUBMITTALS

A. Division 01 and Section 23 05 00 “General Mechanical Requirements.”
B. Product Data: Submit catalog illustrations of fixtures, sizes, rough-in dimensions, utility 

sizes, trim, and finishes.
C. Manufacturer's Installation Instructions: Submit installation methods and procedures.
D. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

1.3 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: Submit fixture, trim, exploded view and replacement 
parts lists.

1.4 QUALITY ASSURANCE

A. Perform Work in accordance with State and local standards.
B. Provide products requiring electrical connections listed and classified by Underwriters 

Laboratories Inc., as suitable for purpose specified and indicated.

1.5 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this Section 
with minimum 3 years’ experience.

B. Installer: Company specializing in performing Work of this Section with minimum 3 
years’ experience.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Accept fixtures on-site in factory packaging. Inspect for damage.
B. Protect installed fixtures from damage by securing areas and by leaving factory packaging 

in place to protect fixtures and prevent use.
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PART 2 -  PRODUCTS

2.1 FIXTURES

A. Refer to the Drawings Plumbing Fixture Schedule for fixture make, model numbers, and 
type.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Verify walls and floor finishes are prepared and ready for installation of fixtures.
B. Verify electric power is available and of correct characteristics.
C. Confirm millwork is constructed with adequate provision for installation of countertop, 

lavatories, and sinks.

3.2 PREPARATION

A. Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture 
rough-in schedule for particular fixtures.

3.3 INSTALLATION

A. Install Work in accordance with State and local standards.
B. Install each fixture with trap, easily removable for servicing and cleaning.
C. Provide chrome plated rigid or flexible supplies to fixtures with stops, reducers, and 

escutcheons.
D. Install components level and plumb.
E. Install and secure fixtures in place with wall supports or wall carriers and bolts.
F. Seal fixtures to wall and floor surfaces with sealant as specified in Division 07, color to 

match fixture.

3.4 INTERFACE WITH OTHER PRODUCTS

A. Review millwork Shop Drawings. Confirm location and size of fixtures and openings 
before rough in and installation.

3.5 ADJUSTING

A. Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, or 
overflow.
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3.6 CLEANING

A. Clean plumbing fixtures and equipment.

3.7 PROTECTION OF INSTALLED CONSTRUCTION

A. Do not permit use of fixtures before final acceptance.

END OF SECTION
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SECTION 23 05 00 - GENERAL MECHANICAL REQUIREMENTS

PART 1 -  GENERAL

1.1 SUMMARY

A. Related Sections: 
1. Division 01 Specification Sections apply to Work of this Section. 

1.2 DESCRIPTION

A. Work covered by this Division shall consist of furnishing all labor, equipment, supplies, 
and materials and in performing all operations necessary for the installation of complete 
and operating mechanical systems as required by these Specifications and/or shown on the 
Drawings, subject to the terms and conditions of the contract. The Work shall also include 
the completion of such mechanical and electrical details not mentioned or shown which are 
necessary for the successful operation of all systems described on the Drawings or required 
by these Specifications; this includes furnishing all materials for filling the systems to 
make them operable, including water, refrigerant, oil, and grease. Prove satisfactory 
operation of all equipment and controls to the Architect on request.

B. Work Not Included: Certain labor, material and equipment may be furnished and/or 
installed under other divisions of these Specifications. This Contractor shall coordinate 
with other trades and arrange his Work to make the part fit together. The following items 
are to be accomplished under other divisions of these Specifications:
1. Temporary Heat: Refer to paragraph in this Section.
2. Temporary Water and Toilet: Refer to General Conditions.
3. Roof Curbs: Refer to paragraph in this Section.
4. Electrical Equipment and Wiring: Refer to paragraph in this Section.
5. Concrete: Refer to paragraph in this Section.

C. Equipment Furnished by Owner: Rough-in services pipes to locations as required by 
Architectural and Mechanical Drawings and equipment Shop Drawings. Provide service 
valves on all pipes except waste and vent pipes. Final Connection to equipment will be 
made by this Contractor.

1.3 BIDDING

A. All mechanical equipment shall be new unless specified otherwise in the Specifications or 
on the Drawings.

B. All bids must be based only on the equipment and materials as scheduled on the Drawings 
and as specified or on equivalent equipment and materials. Any Contractor who assumes 
equivalence of products and who bases his proposal on that assumption does so at his own 
risk.

C. A listing of approved alternative manufacturers does not mean that all products of a 
particular alternative manufacturer are acceptable alternative to the scheduled items. All 
fixtures and devices must still be submitted according to the prescribed procedures. In 
addition, some items that have an important visual affect, e.g. electric water coolers, may 
be required to receive Owner’s or Architectural approval also.
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1.4 EXISTING UTILITIES

A. The Drawings indicate the locations, type, and sizes of various utilities within the Site 
where known. These utilities are indicated as accurately as possible. If the Contractor 
encounters any utilities during construction which are not shown on the Drawings, they 
shall ask for written instructions from the Architect. Any relocation or remodeling required 
will then be directed by a change order. This Contractor shall assume all responsibility for 
protection of all utilities, shown or not, and for repair required by this construction.

B. Contractor shall verify location, size, elevation, pressure, and any other pertinent data of 
the existing utilities. Additional costs incurred due to failure to verify such data and to 
coordinate associated Work with respective utility providers shall not be the Owner’s 
responsibility but shall be borne by the Contractor.

C. All costs associated with providing utilities including, but not limited to, connection fees, 
boring under roads, etc., shall be included in the Contractor’s proposal price whether such 
costs are incurred by Contractor or charged by the utility company.

D. Submission of a proposal by the Contractor shall be considered an acknowledgment by the 
contractor of his compliance with this section.

1.5 CODES, PERMITS AND FEES

A. Contractor shall comply with all local, State, and national codes and shall pay for all 
applicable costs, fees, permits, licenses and inspections for this division.

1.6 TEMPORARY HEAT

A. Temporary heat will be furnished by the General Contractor. Use of the permanent heating 
system will not be allowed without written authorization from the Architect and Owner. In 
case the permanent heating system is used for temporary heat, the General Contractor shall 
pay all the costs until acceptance by the Owner. Warranty of equipment shall not start until 
acceptance by the Owner.

1.7 DRAWINGS

A. Contract Drawings are diagrammatic only and are not intended to be scaled for 
dimensions. All dimensions shall be taken from Architectural Drawings, certified 
equipment Drawings and from the structure itself before fabricating and Work. All space 
requirements and equipment locations shall be verified, coordinated with other trades, as it 
is the various Contractors' responsibility to install the systems complete in the space 
provided without extra charges to the Owner.

B. It is intended that anything, whether labor and materials, which is usually furnished as part 
of any equipment specified and which is necessary for operation shall be furnished as part 
of the Contract without additional cost, whether or not shown or described.

C. All piping in finished areas of the building shall be concealed except where otherwise 
noted on the Drawings.

D. All equipment shall be installed in accordance with manufacturer’s recommendations 
unless approval is given in writing by the Architect for deviation.
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1.8 REQUIREMENTS OF REGULATORY AGENCIES

A. The mechanical Work shall be performed in strict accordance with the local and State 
codes, ordinances, and regulations governing the particular Work involved. Furnish, 
without extra charge, any additional material and labor when and where required to comply 
with these Rules and Regulations, though the Work is not mentioned in the Specifications 
or shown on the Drawings. When the Specifications or Drawings call for or describe 
materials or construction of a better quality or larger sizes than required by the above 
mentioned Rules and Regulations, the provisions of these Specifications and 
accompanying Drawings shall take precedence.

1.9 QUALIFICATIONS

A. All mechanics shall be capable journeymen, skilled in the Work assigned to them with 
licensing required by the inspecting authority. All welders must have been certified within 
the past 3 years to perform the Work, which they are doing.

1.10 WARRANTY

A. All materials and equipment shall be new unless otherwise specified.
B. Guarantee all workmanship, material and equipment and replace any found defective 

without cost to the Owner, for 1 year after final acceptance, as defined in General 
Conditions.

C. Each warranty for longer than 1 year as described above (that comes with equipment used 
on the job) shall be passed into the Owner in the Operation and Maintenance Manual, 
along with the dates of start and end of warranty.

D. Refer to General Conditions for additional information regarding specific warranty 
requirements.

1.11 PROJECT RECORD DOCUMENTS

A. Before final payment, provide the Architect with 1 clean set of Drawings and 
Specifications corrected up-to-date as job progresses. These documents shall reflect the 
as-built conditions. Refer to General Conditions for additional information.

1.12 SUBMITTALS

A. The intent of this section is to give general submittal information, refer to specific 
submittal information in the subsequent mechanical Sections.

B. Sale of Electronic CADD Files
1. Refer to Architectural Specification Section 01 33 00 “Submittal Procedures” OR 

call the Parkhill, office issuing this Project and request the pricing for electronic 
files.

C. Within 30 days after award of the contract, and before orders are placed, Contractor shall 
submit specific information on list of equipment and principal materials specified. 
Contractor shall indicate and/or provide names of manufacturers, catalog, and model 
numbers, cut sheets, and such other supplementary information as necessary for evaluation. 
Submittal shall be electronic using .pdf file extension.

D. Requirements for Each Submittal:
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1. Bear a dated stamp or specific written indication that the Contractor has reviewed 
and approved all submittal prior to submission to Architect,

2. Have all information deleted by Contractor that pertains to the means and methods 
of construction or to fabrication by Contractor that pertains to the means and 
methods of construction or to fabrication, assembly, installation, or erection 
(approval by Architect shall not extend to these areas unless specifically noted by 
Architect),

3. Be clearly and SPECIFICALLY marked as to which specific piece of equipment is 
being submitted, bye use of a permanent marker, stamp, etc., so as to distinguish it 
from other pieces of equipment that may occur on the same page,

4. Be clearly marked as to which available options are being submitted that are 
associated with a piece of equipment, and

5. Be complete with respect to quantities, dimensions, specific performance, materials, 
and similar data to enable the Architect to review the proposed equipment.

E. Omission by Contractor of any of the above requirements or submittals will subject 
submittal to automatic rejection without review.

F. Any submittals received by Architect that were not requested shall be returned without 
review of any kind.

G. Installation Instructions: For certain products or systems as identified in subsequent 
Specifications sections or on the Drawings, the Contractor shall be required to provide 
copies of manufacturer’s installation instructions with the submittal. When required as 
such, the installation instructions are considered part of the submittal and their omission 
may result in automatic rejection of the submittal. Where more than one identical device 
are scheduled, only 1 set of installation instructions needs to be submitted, e.g. if seven 
5-ton split systems air conditions are scheduled, only one 5-ton unit installation instruction 
needs to be submitted. Similarly, if 1 set of installation instructions is identified by the 
manufacturer and on the instructions to be applicable to more than one type or size of 
devices, e.g. if 1 set of air conditioner instructions is good for 3-, 4-, 5-ton units, then only 
1 instruction set is required for these devices.

1.13 SUBSTITUTED PRODUCTS

A. Material or equipment specified by Manufacturer’s name is being used as a basis of 
standard, unless otherwise noted. The Architect will be the sole judge on the equivalence 
of substituted equipment and materials.

B. It shall be the Contractor’s responsibility to verify that submitted substitute equipment will 
fit in space available. The contractor’s submittal for acceptance of the substitute shall 
include a written statement of whether or not such acceptance would require any 
subsequent or associated changes to the Drawings or Specifications. Any such changes 
shall be described in writing, briefly but complete.

C. The Contractor shall be responsible for the costs of any such modifications due to 
substitution of materials or equipment for that which was specified or scheduled. The cost 
shall be complete, that is, it shall include the cost affect of any and all other trades.

D. The Architect may request detailed Shop Drawing or Plan layouts of mechanical rooms or 
systems of the substituted equipment.

1.14 SAFETY

A. General: Contractor shall be responsible for initiating, maintaining, and supervising all 
safety precautions and programs in connection with the Work, and Contractor shall comply 
with all laws governing safety, specifically the “Occupational Safety and Health 
Standards” and the “Safety and Health Regulations for Construction”, state and federal.
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B. According to OSHA, a hazardous chemical is any chemical, which is a physical hazard or 
a health hazard. This may include items such as paints, solvents, adhesives, sealants, 
cleaners, etc. If a Contractor produces, uses, or stores hazardous chemicals at the 
workplace, then Contractor shall develop, implement, and maintain a hazard 
communication program in compliance with the latest OSHA requirements. In projects 
with multiple tenants in which the building is partially occupied during all or part of the 
Project, Contractor shall inform the building manager or Owner, according to OSHA 
guidelines, of any hazardous chemicals being produced, stored, or used in the building so 
that other tenants may be notified. Contractor shall employ required methods of training, 
information, handling, ventilation, labeling, storing, disposal, and removal of hazardous 
chemicals.

1.15 LABELING

A. Each device for which an independent testing authority has established a standard shall 
have affixed a label indicating its compliance and listing. Refer to General Conditions for 
list of such independent testing authorities.

1.16 SITE VISIT REPORTS

A. During the course of the job, the Architect will make Site visits to observe Work in 
progress and will subsequently prepare a written Site visit report, which will be sent to the 
Contractor and to whomever else the Architect desires. The Contractor shall prepare a 
written and typed response within 7 calendar days of his receiving the Site visit report. The 
General Contractor shall include in his response the following information.
1. Date of Site visit by the Architect,
2. Date of receipt of the Site visit report,
3. Name and title of the preparer of the response,
4. An item number referenced to the Site report,
5. A brief 3 or 4 word description of the item,
6. The Contractor or Subcontractor affected,
7. The proposed course of action, and
8. An expected time of completion of the action.

1.17 CUTTING AND PATCHING

A. No joists, beams, girders, columns, slabs, or other structural elements shall be cut, drilled, 
or altered in any way by the Contractor without first obtaining written permission and 
instructions from the Architect.

B. Where it is necessary to cut through any non-structural elements of walls, floors, or 
ceilings to permit the installation of any Work under this contract, or to repair any defects 
that may appear up to the expiration of the guarantee, such cutting shall be done by 
Contractor with as little damage as reasonably possible to the element being cut or to 
adjacent elements.

C. After the necessary Work has been completed, the damage shall be repaired by the 
respective Contractor, who shall pay all costs of such cutting, repairs, and patching. All 
patching or sealing of cuts, penetrations, etc., including final appearance of same, shall be 
done to the approval of the Architect.
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PART 2 -  PRODUCTS

2.1 MATERIALS

A. All materials shall be new and of specified quality, unless specifically noted otherwise. 
Materials shall be free from defects. Where manufacturer names are mentioned in the 
Specifications or on the Drawings, it has been done in order to establish a standard of 
quality and construction.

B. Contractor will be responsible for transportation of his material to and from the job site and 
will be responsible for the storage and protection of his materials and Work until the final 
acceptance of the job. At the end of each day of Work, each Contractor is responsible for 
covering or protecting his Work and/or materials that may be susceptible to damage even if 
such damage is the result of unforeseen causes, e.g., an overnight thunderstorm. Failure to 
do so will be sufficient cause for rejection of any item in question, and any such item shall 
be replaced by Contractor at no cost to the Owner.

C. Contractor shall verify that all pieces of equipment will fit through available openings in 
the building and that all equipment can be installed without modification of building 
structure.

2.2 EQUIPMENT SCHEDULE

A. All equipment major items are specified in the equipment schedules on the Drawings and 
shall be new and furnished complete with all accessories normally supplied with the 
catalog item listed and all other accessories necessary for a complete and satisfactory 
installation.

B. Equipment items so noted will require start-up by factory trained personnel. Equipment 
items so noted will require factory approved service personnel who shall provide all 
service, including all parts and all labor, as requested by the Owner, during the full period 
of equipment warranty.

2.3 EQUIPMENT RATINGS

A. Equipment capacities as scheduled on the Drawings are at Project Site altitude. Capacities 
of submitted equipment must be corrected for Project Site altitude unless otherwise noted.

2.4 WORKMANSHIP

A. The workmanship shall, in all respects, be of the highest grade, and all construction shall 
be done according to the best practices of the trade. Piping, ducting and conduit shall be 
concealed unless otherwise noted, and installed square to the building lines. Any Work not 
meeting this requirement shall be replaced or rebuilt without extra expense to the Owner.

2.5 V-BELT DRIVES

A. V-belt drives shall be of fabric and rubber construction of approved manufacture. Multiple 
belts shall be matched, and all belts shall be adjusted to drive the apparatus properly and to 
prevent slippage and undue wear in starting motor nameplate rating.
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2.6 BELTGUARDS

A. The Contractor shall provide for each V-belt drive a painted steel belt guard, which shall 
be constructed around an angle iron frame, securely bolted to the floor or apparatus. The 
guard shall completely enclose drives and pulleys and be constructed to comply with all 
safety requirements. Hinged access doors not less than 6- by 6-inch shall be provided for 
access to motors and fan shaft for test purposes.

2.7 ELECTRICAL WIRING AND CONTROL EQUIPMENT

A. All disconnects, motor starters, relays, wiring, etc. shall comply with all requirements of 
Section 26 05 00 “Basic Electrical Methods” of the electrical Specifications.

B. The Mechanical Contractor must refer to the electrical control equipment and wiring 
shown on the Electrical Drawings. Any changes or additions required by specified or 
substituted equipment furnished shall be the complete responsibility of the Contractor 
furnishing the equipment.

C. All electrical equipment characteristics (voltage, etc.) must be VERIFIED by the 
Mechanical Contractor prior to ordering. It is imperative that voltage and phase 
characteristics are checked with the Electrical Drawings.

D. All motors shall be built in accordance with the current applicable IEEE, ASA and NEMA 
standards. All general-purpose motors shall be open drip-proof machines for installation 
indoors and/or in protected locations. Totally enclosed fan cooled (TEFC) motors shall be 
used in all areas of exposure to weather or other environmental contamination. Motors 
shall be rated explosion-proof when located in hazardous atmospheres. Type II 
weather-protected motors may be used in lieu of TEFC motors on roof fan units and 
similar equipment. Motors mounted in direct sun shall be provided with a shield to forbid 
direct radiation from the sun when the sun is 45 degrees or greater above the horizon.

E. Unless indicated otherwise, motors shall be NEMA design B with a service factor of 1.15 
with 40 degrees C rise and total temperature rise of 65 degrees Celsius ambient and when 
powered from the system voltage feeding the motor. TEFC motors shall have a service 
factor of 1.00 with total temperature rise of 65 degrees C in the above conditions. 
Single-phase motors shall be NEMA Type N split phase induction motors with built-in 
thermal protectors. Single-phase motors connected on loads requiring high starting torque 
shall be capacitor-start induction motors.

F. All motors shall be all copper wound, high power factor, high efficiency motors. Electric 
motors shall be an energy efficient type as defined in the latest edition of NEMA document 
no. MG1. Motor efficiency shall be made available to the Architect as required.

G. If there is not a separate “Controls Contractor” for this Project, the mechanical Contractor 
is responsible for providing and installing all control wiring. Wiring and conduit is to be 
provided and installed as directed under the Division 26 Specifications.

2.8 EQUIPMENT AND PIPING SUPPORTS

A. All supporting systems for piping, equipment, and materials supported by the building 
structure shall be submitted to the Architect for approval prior to purchase and installation.

B. Roof Supports:
1. Manufacturer's installation recommendations vary depending on roof types, but the 

Contractor is responsible for verifying the roof type and adhering strictly to the 
appropriate set of manufacturer's installation instructions.
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2.9 ROOF PENETRATIONS

A. Piping
1. Penetration shall be accomplished with factory-made assemblies designed 

specifically for the purpose. The use of pitch pans or pitch pockets is not allowed. 
Contractor shall provide a factory-made penetration assembly as follows:
a. For pipes, conduits, etc. up to 3 inches in diameter that can or are intended to 

be turned to horizontal after passing through the roof (e.g. small electrical 
conduit, gas piping, refrigerant lines, water pipes, etc.) the device shall consist 
of a curb assembly with a welded 18 gauge galvanized steel shell and base, 
1-1/2 inches thick 3 pcf rigid insulation, 0.50-inch aluminum or 20 gauge 
galvanized cap with minimum 3-inch overhang and 1-inch rigid insulation, 
and 2- by 6-inch wood nailer. Product shall be Custom Curb Model CPC, 
ThyCurb Model RP-2 with TC-1, 2, or 3 curb, or approved equivalent. 

B. Ductwork with Equipment
1. Each piece of roof mounted equipment such as exhaust or supply fans, relief or 

intake hoods, packaged rooftop air conditioners, air handlers, etc., shall be provided 
and installed with an insulated roof curb designed to mate with the equipment and 
provide a weatherproof enclosure. In the event that a preinsulated curb is not 
available, an uninsulated curb is acceptable if the Contractor provides and installs 
field insulation per the manufacturer’s instructions. Contractor shall provide the roof 
curb(s) to the Roofing Contractor for installation.

C. General
1. All roof flashing assemblies and roof curbs shall be closely coordinated with other 

Work through the Roofing Contractor to insure that the flashing, canting, insulation 
type and location, etc., is correct and appropriate for the particular roof construction 
type.

2. Each roof curb shall be selected and provided so that the top of the curb shall be 
level after installation.  Provide tapered curb as required to match roof slope.  The 
curb shall provide a minimum clearance of 10 inches between the top of the finished 
roof surface and the top of the wood nailer, continuous around the curb perimeter.

3. Each roof penetration location shown on the Drawing is approximate. Refer to the 
Architectural and Structural Drawing for the structural openings. Refer to 
CUTTING AND PATCHING Section of this Specification for more information.

4. Provide each roof curb with other options as scheduled on the Drawings.

2.10 ACCESSIBILITY

A. Access Panels
1. Access panels shall be provided wherever necessary for possible future replacement, 

adjustment, or maintenance of operating devices such as machinery, valves, 
dampers, switches, relays, etc., or to other critical non-operating devices such as pull 
boxes, inspection parts, gauges, etc. Such access panels shall be provided and install 
by Contractor, whether or not shown on the Drawings, and shall be brought to the 
attention of the Architect for approval of type, color, etc. Where access is provided 
in rated members, the access panels shall be of a type that maintains the integrity of 
the member penetrated.

B. Access to Equipment
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1. All pipes, tubing, conduit, etc. including, but not limited to, draining piping of any 
type, electrical conduit, wiring not in conduit, and pneumatic control tubing shall be 
installed in such a way so as not to prevent and/or not to make necessary difficult the 
removal, operation, use, or maintenance of equipment, access panels or doors, 
pathways (especially in attics or crawlspaces), observation ports, measurement or 
balancing devices, junction boxes.

2. If access for these purposes is prevented or made unreasonably difficult in the 
opinion of the Architect, then the Contractor shall make modifications or repairs at 
no cost to anyone except the Contractor. Such modifications or repairs shall be 
considered neither complete nor adequate until the Architect is satisfied that access 
for the above purpose is achieved.

2.11 PROTECTION OF PENETRATION

A. All penetrations of fire or smoke barriers shall be sealed, sleeves (if any), insulation (if 
any), and vibration isolation (if any) that maintain the fire or smoke resistance of the 
barrier in accordance with the latest edition of NFPA 101 Life Safety Code.

B. Contractor shall verify locations and type of all partitions penetrations from the Drawings. 
Sealing material and methods shall be per UL recommendations.

2.12 BEDDING COURSE

A. Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand; ASTM D2940; except with 100 percent passing 
a 1-inch sieve and not more than 8 percent passing a No. 200 sieve.

PART 3 -  EXECUTION

3.1 STORAGE

A. Provide for proper storage of all materials and equipment and assume responsibility for 
losses due to any cause. All storage shall be within the contract limits of the building site 
or in a bonded warehouse. All equipment and materials must be covered and stored out of 
the elements; any item, which has become rusted, will not be permitted to be used.

B. Each Contractor shall provide temporary storage facilities suitable for equipment stored at 
the job site. Storage facilities shall be rainproof and lockable as required. Materials or 
equipment stored on site but not in a lockable rainproof storage facility shall be stored 
above ground or above slab. Contractor shall take necessary precautions to prevent entry of 
and/or damage from dirt, trash, water, or vermin. Equipment not properly stored and 
protected shall be, at the discretion of the Architect, replaces at no cost to the Owner. 
Roofs are not acceptable storage areas unless specifically allowed in writing by the 
Architect.

3.2 INSTALLATION AND ARRANGEMENT

A. Install all Work to permit removal (without damage to other parts) of coils, heat exchanger 
bundles, boiler tubes, fan shafts and wheels, filters, belt guards, sheaves and drives and all 
other parts which might require periodic replacement or maintenance. Arrange pipes, ducts 
and equipment to permit ready access to valves, traps, starters, motors, control components 
and to clear opens of doors and of access panels.
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B. Offsets, transitions, and changes in direction in pipes and ducts shall be made as required 
to maintain proper head room and pitch of sloping pipes whether or not indicated on the 
Drawings. Furnish and install all traps, air vents, sanitary vents, etc., as required to affect 
these offsets, transitions, and changes in direction.

C. Duct transitions and offsets required to connect ductwork to equipment shall be made as 
required whether or not indicated on the Drawings.

3.3 PROTECTION OF WORK AND PROPERTY

A. Where there are existing facilities, be responsible for protection thereof, whether or not 
such facility is to be removed or relocated or remain as installed. Moving or removing any 
facility must be done so as not to cause interruption the Work or Owner’s operation.

B. All pipe and duct openings shall be closed with caps or plugs during installation. All 
fixtures shall be covered and protected against injury. At final completion, all Work shall 
be cleaned and delivered in an unblemished condition or refinished and repainted at the 
discretion of the Architect.

3.4 CONCEALED AND EXPOSED WORK

A. “Concealed” is intended to mean within such spaces as pipe chases, pipe trenches, above 
plaster ceilings, in walls and buried pipe is inaccessible when building is completed. 
“Exposed” is intended to be within equipment rooms, unfinished spaces, above “pushup” 
ceilings, accessible pipe tunnels, etc., where pipe is accessible.

3.5 CONCRETE

A. Mechanical Contractor shall coordinate all requirements for concrete. All concrete shall be 
furnished under the Architectural Divisions of these Specifications.

3.6 FIELD MEASUREMENTS

A. The Contractor shall verify the dimensions and conditions governing Work at the Project 
Site. He shall examine adjoining Work on which his Work is dependent, for perfect 
efficiency, and shall report any Work, which must be corrected. 

3.7 LUBRICATION

A. The Contractor shall provide all oil and grease for the operating of all equipment until 
acceptance. The Contractor shall be held responsible for all damage to bearings while the 
equipment is being operated by him up to the date of acceptance of the equipment. The 
Contractor shall protect all bearings and shafts during installation and shall thoroughly 
grease the steel shafts to prevent corrosion.

3.8 MANUFACTURER'S DIRECTION

A. The Contractor shall install all equipment in strict accordance with all directions and 
recommendations furnished by the manufacturer. Where such directions are in conflict 
with the Plans and Specifications, the Contractor shall report such conflicts to the Architect 
who shall make changes deemed necessary and desirable.
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3.9 FLUSHING, CLEANING, AND STERILIZING 

A. Before final connections are made in the piping systems, all piping shall be blown out with 
air and then completely washed out with cleaning compounds. The systems shall be 
flushed for complete removal of all foreign materials. Furnish all temporary connections, 
valves, etc., required for this purpose.

B. After flushing, sterilize the domestic water systems with an approved chlorinating agent to 
provide a dosage on not less than 50 ppm. After minimum contact period of 8 hours, the 
system shall be flushed with clean water until the residual chlorine is no greater than the 
city water.

3.10 TESTS

A. Test all new storm drain, vent, and waste lines with either a 5 psi air test or a standing 
water test of 12 feet of head. Test to be held for a minimum of 2 hours, or as required by 
local code.

B. Test all new domestic cold, hot, and recirculating hot water service lines at 50 psig above 
operating pressure, without exceeding the pressure rating of the piping materials. Test to be 
held for a minimum of 2 hours, or as required by local code.

C. Test all new gas lines at 1-1/2 times the proposed maximum working pressure, but not less 
than 5 psig. Test to be held for a minimum of 2 hours, or as required by local code.

D. Repair leaks and defects with new materials and retest piping or portion thereof until 
satisfactory results are obtained.

E. All tests shall be witnessed and approved by the Architect and the local authority having 
jurisdiction before covering or insulating. The satisfactory operation of blowers, pumps 
and other equipment with moving parts shall be demonstrated to the Architect. Equipment 
without movable parts shall have pressure or other tests performed by the Contractor to 
demonstrate satisfactory operation.

F. Furnish all instruments, pumps, blowers, and equipment required for the testing.
G. Provide written copies of these test reports for inclusion on the Operations and 

Maintenance Manuals and submit 1 copy to Architect.

3.11 PAINTING

A. Surfaces of all equipment and material not provided with a factory finish coat shall be 
thoroughly cleaned, primed (if not factory primed) and finish coated with a high quality 
alkyd industrial enamel of a color chosen by the Owner.

3.12 SPECIAL OPENINGS

A. The contractor shall attempt to schedule delivery of all large equipment requiring special 
openings for installation prior to enclosing of area. Where this is not possible written notice 
of required openings which must be provided shall be listed by size and location and 
submitted to the General Contractor prior to enclosing of areas involved. Work required to 
construct openings and the associated cost of enclosing them shall be done at no additional 
cost to the Owner.

3.13 PLACING IN OPERATION

A. All ducts, pipes, equipment, controls, etc., shall be cleaned of plaster and other foreign 
debris.
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B. Before final acceptance, all strainers shall be thoroughly cleaned or replaced, all bearings 
shall be oiled or greased, and all drains shall be cleaned out and primed. All permanent 
filters shall be cleaned; throwaway type filters shall be replaced with new filters.

C. The systems shall be placed in operation.
D. The contractor shall verify that all controls are set to meet operating conditions specified.

1. Example: Boiler operating control set at 180 degrees F. Limit control set at 
200 degrees F.

E. The Contractor shall verify that all pieces of equipment are operable and that all sequence 
of controls are being met.

F. Contractor to adjust seating through the first year as required by Architect.

3.14 BALANCING, TESTING AND ADJUSTING THE MECHANICAL SYSTEMS

A. The Contractor shall include in their proposal the cost of testing, adjusting, and balancing 
(TAB). The Mechanical Contractor shall provide a TAB report or coordinate with the TAB 
Contractor to correct deficiencies noted by the TAB Contractor during TAB testing.

3.15 OPERATION AND MAINTENANCE INSTRUCTIONS

A. Contractor shall prepare and provide electronic copies of operating and maintenance 
manuals. Contractor shall deliver the electronic sets to the Architect for approval. Each 
manual shall be in a ring binder and shall be indexed with dividers for each Section. 
Delivery of required documents is a condition of final acceptance.

B. Each manual shall contain, but not limited to, the following general Sections:
1. Certificates of acceptance from the inspecting authorities,
2. Waiver of all liens,
3. Warranties with starting dates and end dates for each piece of equipment and/or for 

each system (warranties shall begin on date of substantial completion and 
acceptance by the Owner),

4. Names, telephone, and fax numbers and addresses of all subcontractors, vendors, 
manufacturer’s representatives, and warranties providers,

5. Certification letters from each Contractor that each system furnished and installed by 
that Contractor and/or subcontractors is started-up, balanced, adjusted and checked 
for proper operation in accordance with the intent of the contract documents,

6. Spare parts lists for each piece of equipment,
7. Lubrication charts showing type of lubrication and application methods and 

frequencies,
8. Filter cleaning or replacement schedule (on Contractor’s letterhead stationary),
9. Preventative maintenance schedule for checking all items such as belt drives, safety 

controls, oil and refrigerant charges, and seasonal changer over recommendations. 
Cleaning of all strainers, traps, coils, tower pans, tubes, sprays, etc. (on Contractor’s 
letterhead stationary),

10. Normal operating instructions including a sequence of operations (on Contractor’s 
letterhead stationary),

11. Instructions as to procedures to be followed for emergency situations, such as alarms 
or safety items being tripped (on Contractor’s letterhead stationary),

12. Instruction on who to call for service during guarantee period (on Contractor’s 
letterhead stationary),

13. Copies of as-built Drawings on reproducible vellum as produced by a Xerox or 
photographic process and,
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14. Copies of all approved shop Drawing submittals including nameplate date, design 
parameters, name, telephone and fax numbers, address of vendor, manufacturer’s 
representative and warrantee provider.

C. Approval will not be given for final payment until the tests, balancing and operating 
instruction portions have been completed.

3.16 INSTRUCTIONS TO THE OWNER

A. Contractor shall instruct the Owner’s operating personnel in the operations and 
maintenance of all mechanical systems and equipment. There shall be a minimum of 
2 hours of training. Contractor shall furnish any special servicing tools required for 
maintenance.

B. Contractor shall conduct a demonstration of the installation upon completion and final 
acceptance of the Work. There shall be a minimum 2-hour demonstration. Prior to this, all 
Work shall have been completed, tested, balanced and placed in operation. Qualified 
personnel must be present at the demonstration to operate all the systems and prove the 
performance of the equipment. The schedule for this demonstration shall be coordinated 
with the Architect.

3.17 EXCAVATION FOR PIPE AND CONDUIT

A. Excavate trenches to indicated gradients, lines, depths, and elevations.
B. Excavate trenches to uniform widths to provide a working clearance on each side of pipe or 

conduit. Excavate trench walls vertically from trench bottom to 12 inches higher than top 
of pipe or conduit, unless otherwise indicated.

C. Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and 
support of pipes and conduit. Shape subgrade to provide continuous support for bells, 
joints, and barrels of pipes and for joints, fittings, and bodies of conduits. Remove 
projecting stones and sharp objects along trench subgrade. Level bottom of all trenches and 
cover all PVC pipe with processed chat.
1. For pipes and conduit less than 6 inches in nominal diameter and flat-bottomed, 

multiple-duct conduit units, hand excavate trench bottoms and support pipe and 
conduit on an undisturbed subgrade.

2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of trench 
to support bottom 90 degrees of pipe circumference. Fill depressions with tamped 
sand backfill.

3. Excavate trenches 4 inches deeper than elevation required in rock or other 
unyielding bearing material to allow for bedding course.

D. Place backfill and fill materials in layers not more than 8 inches in loose depth for material 
compacted by heavy compaction equipment, and not more than 4 inches in loose depth for 
material compacted by hand-operated tampers.

E. All piping and conduit trenches across pavement shall be backfilled with two-sack concrete 
to within 12 inches of finished grade.

F. Compact soil to not less than the following percentages of maximum dry unit weight 
according to ASTM D 698:
1. Under structures, building slabs, steps, and pavements, scarify and recompact top 

12 inches of existing subgrade and each layer of backfill or fill material at 95 
percent.

2. Under walkways, scarify and recompact top 6 inches below subgrade and compact 
each layer of backfill or fill material at 92 percent.
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3. Under lawn or unpaved areas, scarify and recompact top 6 inches below subgrade 
and compact each layer of backfill or fill material at 85 percent.

G. Install detectable warning tape above conduits and pipe, 12 inches below finished grade, 
except 6 inches below subgrade under pavements and slabs.

H. Protection.
1. Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and 

erosion. Keep free of trash and debris.
2. Repair and reestablish grades to specified tolerances where completed or partially 

completed surfaces become eroded, rutted, settled, or where they lose compaction 
due to subsequent construction operations or weather conditions.
a. Scarify or remove and replace soil material to depth as directed by Architect; 

reshape and recompact.
3. Where settling occurs before Project correction period elapses, remove finished 

surfacing, backfill with additional soil material, compact, and reconstruct surfacing.
a. Restore appearance, quality, and condition of finished surfacing to match 

adjacent Work and eliminate evidence of restoration to the greatest extent 
possible.

I. Disposal of Surplus and Waste Materials.
1. Disposal: Remove surplus satisfactory soil and waste material, including 

unsatisfactory soil, trash, and debris, and legally dispose of it off Owner’s property 
unless otherwise directed by Owner.

2. Repair: Any damage to shrubs, grass or structures shall be repaired to previous 
condition by Contractor at no additional expense to Owner.

J. Bracing and Sheeting: Open cut trenches shall be sheeted and braced as required by OSHA 
and the requirements of the State of Texas as necessary for the safety of workmen or the 
protection of property.

END OF SECTION
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SECTION 23 05 00.20 - BASIC MECHANICAL MATERIALS AND METHODS

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. The following basic mechanical materials and methods to complement other 

Division 23 Sections.
a. Piping materials and installation instructions common to most piping systems.
b. Concrete equipment base construction requirements.
c. Equipment nameplate data requirements.
d. Labeling and identifying mechanical systems and equipment is specified in 

Section 23 05 53 “Identification for HVAC and Plumbing Piping and 
Equipment.”

e. Nonshrink grout for equipment installations.
f. Field-fabricated metal and wood equipment supports.
g. Installation requirements common to equipment Specification Sections.
h. Cutting and patching.
i. Touchup painting and finishing.

2. Pipe and pipe fitting materials are specified in piping system Sections.
B. Related Sections: 

1. Division 01 Specification Sections apply to Work of this Section. 

1.2 DEFINITIONS

A. Pipe, pipe fittings, and piping include tube, tube fittings, and tubing.
B. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred 

spaces, pipe and duct shafts, unheated spaces immediately below the roof, spaces above 
ceilings, unexcavated spaces, crawl spaces, and tunnels.

C. Exposed Interior Installations: Exposed to view indoors. Examples include finished 
occupied spaces and mechanical equipment rooms.

D. Exposed Exterior Installations: Exposed to view outdoors, or subject to outdoor ambient 
temperatures and weather conditions. Examples include rooftop locations.

E. Concealed Interior Installations: Concealed from view and protected from physical contact 
by building occupants. Examples include above ceilings and in duct shafts.

F. 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.

1.3 SUBMITTALS

A. General: Submit the following according to the Conditions of the Contract and Division 01 
and Section 23 05 00 “General Mechanical Requirements” of the Specification.

B. Product data for following piping specialties:
1. Mechanical sleeve seals.
2. Dielectric Fittings.
3. Access Doors.
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1.4 QUALITY ASSURANCE

A. Qualify welding processes and operators for piping according to ASME "Boiler and 
Pressure Vessel Code," Section IX, "Welding and Brazing Qualifications."
1. Comply with provisions of ASME B31 Series "Code for Pressure Piping."
2. Certify that each welder has passed AWS qualification tests for the welding 

processes involved and that certification is current.
B. ASME A13.1 for lettering size, length of color field, colors, and viewing angles of 

identification devices.
C. Equipment Selection: Equipment of greater or larger power, 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. No additional costs will be approved for these increases if 
larger equipment is approved. If minimum energy ratings or efficiencies of the equipment 
are specified, the equipment must meet the design requirements and commissioning 
requirements.

1.5 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. When stored 
inside, do not exceed structural capacity of the floor.

C. Protect flanges, fittings, and piping specialties from moisture and dirt.
D. Protect stored plastic pipes from direct sunlight. Support to prevent sagging and bending.

1.6 SEQUENCING AND SCHEDULING

A. Coordinate mechanical equipment installation with other building components.
B. Arrange for chases, slots, and openings in building structure during progress of 

construction to allow for mechanical installations.
C. Coordinate the 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 prior to closing in the building.

E. Coordinate connection of electrical services.
F. 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.

G. Coordinate requirements for access panels and doors where mechanical items requiring 
access are concealed behind finished surfaces.

H. Coordinate installation of identifying devices after completing covering and painting where 
devices are applied to surfaces. Install identifying devices prior to installing acoustical 
ceilings and similar concealment.
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PART 2 -  PRODUCTS

2.1 PIPE AND PIPE FITTINGS

A. Refer to individual piping system specification Sections for pipe and fitting materials and 
joining methods.

B. Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipe fittings.

2.2 JOINING MATERIALS

A. Refer to individual piping system specification Sections in Division 23 for special joining 
materials not listed below.

B. Pipe Flange Gasket Materials: Suitable for the chemical and thermal conditions of the 
piping system contents.
1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness, except 

where 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. ASME B16.20 for grooved, ring-joint, steel flanges.
3. AWWA C110, rubber, flat face, 1/8-inch thick, except where other thickness is 

indicated; and full-face or ring type, except where type is indicated.
C. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, except where other material is 

indicated.
D. Plastic Pipe Flange Gasket, Bolts, and Nuts: Type and material recommended by piping 

system manufacturer, except where other type or material is indicated.
E. Solder Filler Metal: ASTM B 32.

1. Alloy Sn95 or Alloy Sn94: Tin (approximately 95 percent) and silver 
(approximately 5 percent), having 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 solvents complying with the following:
1. Acrylonitrile-Butadiene-Styrene (ABS): ASTM D 2235.
2. Chlorinated Poly (Vinyl Chloride) (CPVC): ASTM F 493.
3. Poly (Vinyl Chloride) (PVC): ASTM D 2564.
4. PVC to ABS Transition: Made to requirements of ASTM D 3138, color other than 

orange.
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 outside diameters of plain-end 
pressure pipes.
1. Sleeve: ASTM A 126, Class B, gray iron.
2. Followers: ASTM A 47 (ASTM A 47M), Grade 32510 or ASTM A 536 ductile iron.
3. Gaskets: Rubber.
4. Bolts and Nuts: AWWA C111.
5. Finish: Enamel paint.
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2.3 PIPING SPECIALTIES

A. Escutcheons: Manufactured wall, ceiling, and floor plates; deep-pattern type where 
required to conceal protruding fittings and sleeves.
1. Inside Diameter: Closely fit around pipe, tube, and insulation.
2. Outside Diameter: Completely cover opening.
3. Cast Brass: 1-piece, with setscrew.

a. Finish: Rough brass.
b. Finish: Polished chrome plate.

4. Cast Brass: Split casting, with concealed hinge and setscrew.
a. Finish: Rough brass.
b. Finish: Polished chrome plate.

5. Stamped Steel: 1-piece, with setscrew and chrome-plated finish.
6. Stamped Steel: 1-piece, with spring clips and chrome-plated finish.
7. Stamped Steel: Split plate, with concealed hinge, setscrew, 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, setscrew, and chrome-plated 

finish.
10. Stamped Steel: Split plate, with exposed-rivet hinge, spring clips, and chrome-plated 

finish.
11. Cast-Iron Floor Plate: 1-piece casting.

B. Dielectric Fittings: Assembly or fitting having insulating material isolating joined 
dissimilar metals to prevent galvanic action and stop corrosion.
1. Description: Combination of copper alloy and ferrous; threaded, solder, plain, and 

weld neck end types and matching piping system materials.
2. Insulating Material: Suitable for system fluid, pressure, and temperature.
3. Dielectric Unions: Factory-fabricated, union assembly for 250-psig minimum 

working pressure at a 180 degrees Fahrenheit temperature.
4. Dielectric Flanges: Factory-fabricated, companion-flange assembly for 150- or 

300-psig minimum pressure to suit system pressures.
5. 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.
a. Provide separate companion flanges and steel bolts and nuts for 150- or 

300-psig minimum working pressure to suit system pressures.
6. Dielectric Couplings: Galvanized-steel coupling, having inert and noncorrosive, 

thermoplastic lining, with threaded ends and 300-psig minimum working pressure at 
225 degrees Fahrenheit temperature.

7. Dielectric Nipples: Electroplated steel nipple, having inert and noncorrosive 
thermoplastic lining, with combination of plain, threaded, or grooved end types and 
300-psig working pressure at 225 degrees Fahrenheit temperature.

C. Mechanical Sleeve Seals: Modular, watertight mechanical type. Components include 
interlocking synthetic rubber links shaped to continuously fill annular space between pipe 
and sleeve. Connecting bolts and pressure plates cause rubber-sealing elements to expand 
when tightened.

D. Sleeves: The following materials are for wall, floor, slab, and roof penetrations:
1. Steel Sheet Metal: 24-gauge or heavier galvanized sheet metal, round tube closed 

with welded longitudinal joint.
2. Steel Pipe: ASTM A 53, Type E, Grade A, Schedule 40, galvanized, plain ends.
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3. Cast-Iron: Cast or fabricated wall pipe equivalent to ductile-iron pressure pipe, 
having plain ends and integral water stop, except where other features are specified.

4. Wall Penetration Systems: Wall sleeve assembly, consisting of housing, gaskets, and 
pipe sleeve, with 1 mechanical-joint end conforming to AWWA C110 and
1 plain pipe-sleeve end.
a. Penetrating Pipe Deflection: 5 percent without leakage.
b. Housing: Ductile-iron casting having water stop and anchor ring, with 

ductile-iron gland, steel studs and nuts, and rubber gasket conforming to 
AWWA C111, of housing and gasket size as required to fit penetrating pipe.

c. Pipe Sleeve: AWWA C151, ductile-iron pipe.
d. Housing-to-Sleeve Gasket: Rubber or neoprene push-on type of 

manufacturer's design.
5. Cast-Iron Sleeve Fittings: Commercially made sleeve having an integral clamping 

flange, with clamping ring, bolts, and nuts for membrane flashing.
a. Underdeck Clamp: Clamping ring with setscrews.

2.4 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: 5,000-psi 28-day compressive strength.
3. Packaging: Premixed and factory-packaged.

2.5 ACCESS DOORS

A. Flush mounted steel access doors with 16 gauge frame and 14 gauge Panel. Prime coat 
finish. Concealed spring hinges, screwdriver cam-lock. Doors in fire rated surfaces shall be 
U.L. listed and labeled. Doors to be Milcor or approved equivalent.

PART 3 -  EXECUTION

3.1 PIPING SYSTEMS--COMMON REQUIREMENTS

A. General: Install piping as described below, except where system Sections specify 
otherwise. Individual piping system Specification Sections in Division 23 specify piping 
installation requirements unique to the piping system.

B. General Locations and Arrangements: Drawings (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, except where deviations to 
layout are approved on coordination Drawings.

C. Install piping at indicated slope.
D. Install components having 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, except where indicated.
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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.
L. Install couplings according to manufacturer's printed 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, 1-piece, with setscrew, and polished 

chrome-plated finish. Use split-casting escutcheons, where required, for existing 
piping.

2. Uninsulated Piping Wall Escutcheons: Cast-brass or stamped-steel, with setscrew.
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 setscrew or spring clips.

N. Sleeves are required for core drilled holes.
O. Install sleeves for pipes passing through concrete and masonry walls, concrete floor, and 

roof slabs, and where indicated.
P. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board 

partitions, concrete floor, and roof slabs, and where indicated.
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 4 inches above finished floor level. Extend cast-iron sleeve 
fittings below floor slab as required to secure clamping ring where specified.

2. Build sleeves into new walls and slabs as work progresses.
3. Install large enough sleeves 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 inches.
b. Steel Sheet-Metal Sleeves: For pipes 6 inches and larger that penetrate 

gypsum board partitions.
c. Cast-Iron Sleeve Fittings: For floors having membrane waterproofing. Secure 

flashing between clamping flanges. Install section of cast-iron soil pipe to 
extend sleeve to 4 inches above finished floor level. Flashing is specified in 
Division 07.
1) Seal space outside of sleeve fittings with nonshrink, nonmetallic grout.

4. Except for below-grade wall penetrations, seal annular space between sleeve and 
pipe or pipe insulation, using elastomeric joint sealants specified in Division 07.

Q. Above Grade, Exterior Wall, and Pipe Penetrations: Seal penetrations using sleeves and 
mechanical sleeve seals. Size sleeve for 1-inch annular clear space between pipe and sleeve 
for installation of mechanical seals.
1. Install steel pipe for sleeves smaller than 6 inches.
2. Install cast-iron wall pipes for sleeves 6 inches and larger.
3. Assemble and install mechanical seals according to manufacturer's printed 

instructions.
R. Below Grade, Exterior Wall, and 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 installation of mechanical seals.
1. Below Grade, Exterior Wall, and Pipe Penetrations: Install ductile-iron wall 

penetration system sleeves according to manufacturer's printed installation 
instructions.

4026322
04/23

BASIC MECHANICAL MATERIALS AND 
METHODS

23 05 00.20 -  6



Midland County
Facilities Warehouse

 

S. Fire Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and 
floors at pipe penetrations. Seal pipe penetrations with firestopping sealant material. 
Firestopping materials are specified in Division 07.

T. Verify final equipment locations for roughing in.
U. Refer to equipment specifications in other Sections for roughing-in requirements.
V. Piping Joint Construction: Join pipe and fittings as follows and as specifically required in 

individual piping system 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 "Soldering Manual," in "The 

Soldering of Pipe and Tube" chapter.
4. Brazed Joints: Construct joints according to AWS "Brazing Manual" in the "Pipe 

and Tube" chapter.
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 inside diameter. Join pipe fittings and valves as follows:
a. Note the 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 (except 

where 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 having 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 the "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 Pipe and Fitting Solvent-Cement Joints: Clean and dry joining surfaces by 
wiping with clean clothe or paper towels. Join pipe and fittings according to the 
following standards:
a. Comply with ASTM F 402 for safe handling of solvent-cement and primers.
b. Acrylonitrile-Butadiene-Styrene (ABS): ASTM D 2235 and ASTM D 2661.
c. Chlorinated Poly (Vinyl Chloride) (CPVC): ASTM D 2846 and ASTM F 493.
d. Poly (Vinyl Chloride) (PVC) Pressure Application: ASTM D 2672.
e. Poly (Vinyl Chloride) (PVC) Non-Pressure Application: ASTM D 2855.
f. PVC to ABS (Non-Pressure) Transition: Procedure and solvent cement 

described in ASTM D 3138.
9. Plastic Pipe and Fitting Heat-Fusion Joints: Prepare pipe and fittings and join with 

heat-fusion equipment according to manufacturer's printed instructions.
a. Plain-End Pipe and Fittings: Butt joining.
b. Plain-End Pipe and Socket-Type Fittings: Socket joining.

W. Piping Connections: Except as otherwise indicated, make piping connections as specified 
below.
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1. Install unions in piping 2 inches and smaller adjacent to each valve and at final 
connection to each piece of equipment having a 2-inch or smaller threaded pipe 
connection.

2. Install flanges in piping 2-1/2 inches and larger adjacent to flanged valves and at 
final connection to each piece of equipment having flanged pipe connection.

3. Dry Piping Systems (Gas): Install dielectric unions and flanges to connect piping 
materials of dissimilar metals.

4. Wet Piping Systems (Water): Install dielectric coupling and nipple fittings to 
connect piping materials of dissimilar metals.

3.2 EQUIPMENT INSTALLATION--COMMON REQUIREMENTS

A. Install equipment to provide the maximum possible headroom where 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 the Architect.

C. Install equipment level and plumb, parallel, and perpendicular to other building systems 
and components in exposed interior spaces, except where otherwise indicated.

D. Install mechanical equipment to facilitate servicing, maintenance, and repair or 
replacement of equipment components. Connect equipment for ease of disconnecting, with 
minimum of interference with other installations. Extend grease fittings to an accessible 
location.

E. Install equipment giving right-of-way to piping systems installed at a required slope.

3.3 ACCESS DOORS

A. Furnish an access door for each pipe chase for each floor. This includes both toilet 
plumbing chases and pipe riser chases. Access doors assembly to be size 16 by 16 inches. 
Access doors are not shown on floor plans. Access door locations shall be field verified.

B. Also, furnish access doors in all non-removable ceiling and in partitions and walls where 
necessary access to plumbing cleanouts, shock absorbers, fire dampers, manual dampers, 
valves, and other mechanical devices requiring access. Size these as required for access 
with minimum size of 12 by 12 inches.

C. Any access doors furnished for installation in fire rated surfaces or assembly shall carry an 
approved fire rating for that use.

D. Any access doors furnished for installation in glued on acoustical surfaces or assembly 
shall have recessed door to allow installation of tiles.

E. Provide all access doors to the General Contractor for them to construct into the building.

3.4 PAINTING AND FINISHING

A. Refer to Division 09 for field painting requirements.
B. Damage and Touch Up: Repair marred and damaged factory-painted finishes with 

materials and procedures to match original factory finish.
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3.5 CONCRETE BASES

A. Construct concrete equipment bases of dimensions indicated, but not less than 4 inches 
larger than supported unit in both directions. Follow supported equipment manufacturer's 
setting templates for anchor bolt and tie locations. Use 3,000-psi, 28-day compressive 
strength concrete and reinforcement use fibrillated, or monofilament polypropylene fibers 
engineered and designed for use in concrete, complying with ASTM C 1116, Type III, 1/2- 
to 1-1/2 inches long. Uniformly disperse in concrete mix at manufacturer’s recommended 
rate, but not less than 1.5 pounds per cubic yard.

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.

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 where opposite side will be exposed 
to view or will receive finish materials. Make tight connections between members. Install 
fasteners without splitting wood members.

C. Attach to substrates as required to support applied loads.

3.8 CUTTING AND PATCHING

A. Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces 
necessary for mechanical installations. Perform cutting by skilled mechanics of the trades 
involved.

B. Repair cut surfaces to match adjacent surfaces.

3.9 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 
printed instructions.

B. Clean surfaces that will come into contact with grout.
C. Provide forms for placement of grout, as required.
D. Avoid air entrapment when placing grout.
E. Place grout to completely fill equipment bases.
F. Place grout on concrete bases to provide a smooth bearing surface for equipment.
G. Place grout around anchors.
H. Cure placed grout according to manufacturer's printed instructions.

3.10 DEMOLITION

A. Disconnect, demolish, and remove work specified under Division 23 and as indicated.
B. Where 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.
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D. Abandoned Work: Cut and remove buried pipe abandoned in place, 2 inches beyond the 
face of adjacent construction. Cap and patch surface to match existing finish.

E. Removal: Remove indicated equipment from the Project site.
F. Temporary Disconnection: Remove, store, clean, reinstall, reconnect, and make operational 

equipment indicated for relocation.

END OF SECTION
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SECTION 23 05 53 - MECHANICAL IDENTIFICATION

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Nameplates.
2. Tags.
3. Stencils.
4. Pipe markers.

B. Related Sections: 
1. Division 01 Specification Sections apply to Work of this Section. 

1.2 REFERENCES

A. American Society of Mechanical Engineers:
1. ASME A13.1 - Scheme for the Identification of Piping Systems.

1.3 SUBMITTALS

A. Division 01 and Section 23 05 00 “General Mechanical Requirements.”
B. Product Data: Submit manufacturers catalog literature for each product required.
C. Manufacturer's Installation Instructions: Indicate installation instructions, special 

procedures, and installation.
D. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

1.4 CLOSEOUT SUBMITTALS

A. Project Record Documents: Record actual locations of tagged valves; include valve tag 
numbers.

1.5 QUALITY ASSURANCE

A. Conform to ASME A13.1 for color scheme for identification of piping systems and 
accessories.

1.6 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum 3 years’ experience.

B. Installer: Company specializing in performing Work of this section with minimum 3 years’ 
experience.

1.7 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.
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PART 2 -  PRODUCTS

2.1 NAMEPLATES

A. Manufacturers:
1. Seton Identification Products.
2. Substitutions: Section 23 05 00 “General Mechanical Requirements.”

B. Product Description: Laminated 3-layer plastic with engraved black letters on light 
contrasting background color.

2.2 TAGS

A. Metal Tags:
1. Brass with stamped letters; tag size minimum 1-1/2 inches diameter with finished 

edges.
B. Tag Chart: Typewritten letter size list of applied tags and location in anodized aluminum 

frame.

2.3 STENCILS

A. Stencils: With clean cut symbols and letters of following size:
1. Up to 2 Inches Outside Diameter of Insulation or Pipe: 1/2-inch high letters.
2. 2-1/2 to 6 Inches Outside Diameter of Insulation or Pipe: 1-inch high letters.
3. Over 6 Inches Outside Diameter of Insulation or Pipe: 1-3/4 inches high letters.
4. Equipment: 1-3/4 inches high letters.

B. Stencil Paint: As specified in Division 09, semi-gloss enamel, colors and lettering size 
conforming to ASME A13.1.

2.4 PIPE MARKERS

A. Color and Lettering: Conform to ASME A13.1.
B. Plastic Pipe Markers:

1. Factory fabricated, flexible, semi-rigid plastic, preformed to fit around pipe or pipe 
covering. Larger sizes may have maximum sheet size with spring fastener.

C. Plastic Tape Pipe Markers:
1. Flexible, vinyl film tape with pressure sensitive adhesive backing and printed 

markings.
D. Plastic Underground Pipe Markers:

1. Bright colored continuously printed plastic ribbon tape, minimum 6 inches wide by 
4 mil thick, manufactured for direct burial service. Markers used on nonmetallic 
pipe shall contain tracer wire.

PART 3 -  EXECUTION

3.1 PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.
B. Prepare surfaces in accordance with Division 09 for stencil painting.
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3.2 INSTALLATION

A. Apply stencil painting in accordance with Division 09.
B. Install identifying devices after completion of coverings and painting.
C. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive.
D. Install tags using corrosion resistant chain. Number tags consecutively by location.
E. Install underground plastic pipe markers 8 to 10 inches below finished grade, directly 

above buried pipe.
F. Identify air handling units, pumps, heat transfer equipment, tanks, and water treatment 

devices with plastic nameplates or stencil painting. Identify in-line pumps and other small 
devices with tags.

G. Identify control panels and major control components outside panels with plastic 
nameplates.

H. Identify valves in main and branch piping with tags.
I. Identify air terminal units and radiator valves with numbered tags.
J. Tag automatic controls, instruments, and relays. Key to control schematic.
K. Identify piping, concealed or exposed, with plastic pipe markers, plastic tape pipe markers 

or stenciled painting. Use tags on piping 3/4-inch diameter and smaller. Identify service, 
flow direction, and pressure. Install in clear view and align with axis of piping. Locate 
identification not to exceed 20 feet on straight runs including risers and drops, adjacent to 
each valve and tee, at each side of penetration of structure or enclosure, and at each 
obstruction.

END OF SECTION
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SECTION 23 05 93 - TESTING, ADJUSTING, AND BALANCING

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Testing, adjusting, and balancing of air systems.
2. Measurement of final operating condition of HVAC systems.

B. Related Sections: 
1. Division 01 Specification Sections apply to Work of this Section. 

1.2 REFERENCES

A. Associated Air Balance Council:
1. AABC MN-1 - National Standards for Testing and Balancing Heating, Ventilating, 

and Air Conditioning Systems.
B. American Society of Heating, Refrigerating and Air-Conditioning Engineers:

1. ASHRAE 111 - Practices for Measurement, Testing, Adjusting and Balancing of 
Building Heating, Ventilation, Air-Conditioning, and Refrigeration Systems.

C. Natural Environmental Balancing Bureau:
1. NEBB - Procedural Standards for Testing, Adjusting, and Balancing of 

Environmental Systems.

1.3 SUBMITTALS

A. Division 01 and Section 23 05 00 “General Mechanical Requirements.”
B. Prior to commencing Work, submit proof of latest calibration date of each instrument.
C. Test Reports: Indicate data on AABC MN-1 National Standards for Total System Balance 

forms or NEBB Report forms.
D. Field Reports: Indicate deficiencies preventing proper testing, adjusting, and balancing of 

systems and equipment to achieve specified performance.
E. Prior to commencing Work, submit report forms or outlines indicating adjusting, 

balancing, and equipment data required. Include detailed procedures, agenda, sample 
report forms and copy of AABC National Project Performance Guaranty or NEBB 
Certificate of Conformance Certification.

F. Submit draft copies of report for review prior to final acceptance of Project.
G. Furnish reports in soft cover, letter size, 3-ring binder manuals, complete with table of 

contents page and indexing tabs, with cover identification at front and side. Include set of 
reduced drawings with air outlets and equipment identified to correspond with data sheets 
and indicating thermostat locations.

1.4 CLOSEOUT SUBMITTALS

A. Project Record Documents: Record actual locations of balancing valves and rough setting.
B. Operation and Maintenance Data: Furnish final copy of testing, adjusting, and balancing 

report inclusion in operating and maintenance manuals.
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1.5 QUALITY ASSURANCE

A. Perform Work in accordance with State and local standards.
B. Perform Work in accordance with AABC MN-1 National Standards for Field Measurement 

and Instrumentation, Total System Balance and NEBB Procedural Standards for Testing, 
Balancing and Adjusting of Environmental Systems.

C. Maintain 1 copy of each document on Site.
D. Prior to commencing Work, calibrate each instrument to be used. Upon completing Work, 

recalibrate each instrument to assure reliability.

1.6 SEQUENCING

A. Sequence balancing between completion of systems tested and Date of Substantial 
Completion.

1.7 SCHEDULING

A. Schedule and provide assistance in final adjustment.

PART 2 -  PRODUCTS (Not Used)

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Verify systems are complete and operable before commencing work. Verify the following:
1. Systems are started and operating in safe and normal condition.
2. Temperature control systems are installed complete and operable.
3. Proper thermal overload protection is in place for electrical equipment.
4. Final filters are clean and in place. If required, install temporary media in addition to 

final filters.
5. Duct systems are clean of debris.
6. Fans are rotating correctly.
7. Fire and volume dampers are in place and open.
8. Air coil fins are cleaned and combed.
9. Access doors are closed and duct end caps are in place.

3.2 PREPARATION

A. Furnish instruments required for testing, adjusting, and balancing operations.
B. Make instruments available to Architect/Engineer to facilitate spot checks during testing.

3.3 INSTALLATION TOLERANCES

A. Air Handling Systems: Adjust to within plus or minus 10 percent of design.
B. Air Outlets and Inlets: Adjust total to within plus 10 percent and minus 5 percent of design 

to space. Adjust outlets and inlets in space to within plus or minus 10 percent of design.
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3.4 ADJUSTING

A. Verify recorded data represents actual measured or observed conditions.
B. Permanently mark settings of dampers, and other adjustment devices allowing settings to 

be restored. Set and lock memory stops.
C. After adjustment, take measurements to verify balance has not been disrupted. If disrupted, 

verify correcting adjustments have been made.
D. Report defects and deficiencies noted during performance of services, preventing system 

balance.
E. Leave systems in proper working order, replacing belt guards, closing access doors, closing 

doors to electrical switch boxes, and restoring thermostats to specified settings.
F. At final inspection, recheck random selections of data recorded in report. Recheck points 

or areas as selected and witnessed by Owner.
G. Check and adjust systems approximately 6 months after final acceptance and submit report.

3.5 AIR SYSTEM PROCEDURE

A. Adjust air handling and distribution systems to obtain required or design supply, return, 
and exhaust air quantities at site altitude.

B. Make air quantity measurements in main ducts by Pitot tube traverse of entire cross 
sectional area of duct.

C. Measure air quantities at air inlets and outlets.
D. Adjust distribution system to obtain uniform space temperatures free from objectionable 

drafts.
E. Use volume control devices to regulate air quantities only to extent adjustments do not 

create objectionable air motion or sound levels. Effect volume control by using volume 
dampers located in ducts.

F. Vary total system air quantities by adjustment of fan speeds. Provide sheave drive changes 
to vary fan speed. Vary branch air quantities by damper regulation.

G. Provide system schematic with required and actual air quantities recorded at each outlet or 
inlet.

H. Measure static air pressure conditions on air supply units, including filter and coil pressure 
drops, and total pressure across fan. Make allowances for 50 percent loading of filters.

I. Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for 
design conditions.

J. Measure temperature conditions across outside air, return air, and exhaust dampers to 
check leakage.

K. At modulating damper locations, take measurements and balance at extreme conditions. 

3.6 SCHEDULES

A. Equipment Requiring Testing, Adjusting, and Balancing:
1. Fans.

B. Report Forms
1. Title Page:

a. Name of Testing, Adjusting, and Balancing Agency.
b. Address of Testing, Adjusting, and Balancing Agency.
c. Telephone and facsimile numbers of Testing, Adjusting, and Balancing 

Agency.
d. Project name.
e. Project location.
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f. Project Architect.
g. Project Engineer.
h. Project Contractor.
i. Project altitude.
j. Report date.

2. Summary Comments:
a. Design versus final performance.
b. Notable characteristics of system.
c. Description of systems operation sequence.
d. Summary of outdoor and exhaust flows to indicate building pressurization.
e. Nomenclature used throughout report.
f. Test conditions.

3. Instrument List:
a. Instrument.
b. Manufacturer.
c. Model number.
d. Serial number.
e. Range.
f. Calibration date.

4. Electric Motors:
a. Manufacturer.
b. Model/Frame.
c. HP/BHP and kW.
d. Phase, voltage, amperage; nameplate, actual, no load.
e. RPM.
f. Service factor.
g. Starter size, rating, heater elements.
h. Sheave Make/Size/Bore.

5. V-Belt Drive:
a. Identification/location.
b. Required driven RPM.
c. Driven sheave, diameter, and RPM.
d. Belt, size, and quantity.
e. Motor sheave diameter and RPM.
f. Center to center distance, maximum, minimum, and actual.

6. Heating Data:
a. Identification/number.
b. Location.
c. Service.
d. Manufacturer.
e. Air flow, design and actual.
f. Entering air temperature, design and actual.
g. Leaving air temperature, design and actual.
h. Air pressure drop, design and actual.

7. Exhaust Fan Data:
a. Location.
b. Manufacturer.
c. Model number.
d. Serial number.
e. Air flow, specified and actual.
f. Total static pressure (total external), specified and actual.
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g. Inlet pressure.
h. Discharge pressure.
i. Sheave make/size/bore.
j. Number of belts/make/size.
k. Fan RPM.

END OF SECTION
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SECTION 23 07 05 - HVAC AND PLUMBING INSULATION

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Ductwork insulation.
2. Duct liner.
3. Insulation jackets.
4. Piping system insulation.
5. Insulation accessories including vapor retarders, jackets, and accessories.

B. Related Requirements: 
1. Division 01 Specification Sections apply to Work of this Section. 

1.2 REFERENCES

A. ASTM International:
1. ASTM A 167 - Standard Specification for Stainless and Heat-Resisting 

Chromium-Nickel Steel Plate, Sheet, and Strip.
2. ASTM B 209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet 

and Plate.
3. ASTM C 177 - Standard Test Method for Steady-State Heat Flux Measurements and 

Thermal Transmission Properties by Means of the Guarded-Hot-Plate Apparatus.
4. ASTM C 195 - Standard Specification for Mineral Fiber Thermal Insulating 

Cement.
5. ASTM C 449 - Standard Specification for Mineral Fiber Hydraulic-Setting Thermal 

Insulating and Finishing Cement.
6. ASTM C 518 - Standard Test Method for Steady-State Heat Flux Measurements and 

Thermal Transmission Properties by Means of the Heat Flow Meter Apparatus.
7. ASTM C 533 - Standard Specification for Calcium Silicate Block and Pipe Thermal 

Insulation.
8. ASTM C 534 - Standard Specification for Preformed Flexible Elastomeric Cellular 

Thermal Insulation in Sheet and Tubular Form.
9. ASTM C 547 - Standard Specification for Mineral Fiber Pipe Insulation.
10. ASTM C 552 - Standard Specification for Cellular Glass Thermal Insulation.
11. ASTM C 553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation 

for Commercial and Industrial Applications.
12. ASTM C 591 - Standard Specification for Unfaced Preformed Rigid Cellular 

Polyisocyanurate Thermal Insulation.
13. ASTM C 592 - Standard Specification for Mineral Fiber Blanket Insulation and 

Blanket-Type Pipe Insulation (Metal-Mesh Covered) (Industrial Type).
14. ASTM C 610 - Standard Specification for Molded Expanded Perlite Block and Pipe 

Thermal Insulation.
15. ASTM C 612 - Standard Specification for Mineral Fiber Block and Board Thermal 

Insulation.
16. ASTM C 795 - Standard Specification for Thermal Insulation for Use in Contact 

with Austenitic Stainless Steel.
17. ASTM C 921 - Standard Practice for Determining the Properties of Jacketing 

Materials for Thermal Insulation.
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18. ASTM C 1071 - Standard Specification for Thermal and Acoustical Insulation 
(Glass Fiber, Duct Lining Material).

19. ASTM C 1126 - Standard Specification for Faced or Unfaced Rigid Cellular 
Phenolic Thermal Insulation.

20. ASTM C 1136 - Standard Specification for Flexible, Low Permeance Vapor 
Retarders for Thermal Insulation.

21. ASTM C 1290 - Standard Specification for Flexible Fibrous Glass Blanket 
Insulation Used to Externally Insulate HVAC Ducts.

22. ASTM D 1784 - Standard Specification for Rigid Poly (Vinyl Chloride) (PVC) 
Compounds and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds.

23. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building 
Materials.

24. ASTM E 96 - Standard Test Methods for Water Vapor Transmission of Materials.
25. ASTM E 162 - Standard Test Method for Surface Flammability of Materials Using a 

Radiant Heat Energy Source.
26. ASTM G 21 - Standard Practice for Determining Resistance of Synthetic Polymeric 

Materials to Fungi.
B. Sheet Metal and Air Conditioning Contractors:

1. SMACNA - HVAC Duct Construction Standard - Metal and Flexible.

1.3 SUBMITTALS

A. Refer to Division 01 and Section 23 05 00 "General Mechanical Requirements" for 
submittals.

B. Product Data: Submit product description, thermal characteristics and list of materials and 
thickness for each service, and location.

C. Manufacturer's Installation Instructions: Submit manufacturers published literature 
indicating proper installation procedures.

D. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

1.4 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this Section 
with minimum 3 years’ experience.

B. Applicator: Company specializing in performing Work of this Section with minimum 
3 years’ experience approved by manufacturer.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site in original factory packaging, labeled with manufacturer's 
identification, including product density and thickness.

B. Protect insulation from weather and construction traffic, dirt, water, chemical, and 
mechanical damage, by storing in original wrapping.

1.6 ENVIRONMENTAL REQUIREMENTS

A. Install insulation only when ambient temperature and humidity conditions are within range 
recommended by manufacturer.

B. Maintain temperature during and after installation for minimum period of 24 hours.
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1.7 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.8 WARRANTY

A. Refer to Section 23 05 00 "General Mechanical Requirements" for product warranties.

PART 2 -  PRODUCTS

2.1 MAN MADE MINERAL FIBER

A. Manufacturers:
1. Johns Manville.
2. Knauf.
3. Owens Corning.
4. Substitutions: Refer to Section 23 05 00 "General Mechanical Requirements" for 

substitutions.
B. Insulation: ASTM C 547 Mineral Fiber Pipe Insulation, Type I, 850 degrees Fahrenheit.
C. Vapor Retarder Jacket:

1. ASTM C 921, White Kraft paper with glass fiber yarn, bonded to aluminized film.
2. Moisture Vapor Transmission: ASTM E 96; 0.02 perm-inches.

D. Tie Wire: 0.048-inch stainless steel with twisted ends on maximum 12-inch centers.
E. Vapor Retarder Lap Adhesive: Compatible with insulation.
F. Insulating Cement/Mastic: ASTM C 195; hydraulic setting on mineral wool.
G. Glass Fiber Fabric:

1. Cloth: Untreated; 9 ounces per square yard weight.
2. Blanket: 1.0 pound per cubic feet density.
3. Weave: 10 by 10.

H. Indoor Vapor Retarder Finish:
1. Cloth: Untreated; 9 ounces per square yard weight.
2. Vinyl emulsion type acrylic, compatible with insulation, white color.

I. Insulating Cement: ASTM C449.

2.2 MINERAL FIBER, FLEXIBLE

A. Manufacturers:
1. Johns Manville.
2. Knauf.
3. Owens Corning.
4. Substitutions: Refer to Section 23 05 00 "General Mechanical Requirements" for 

substitutions.

B. Insulation: ASTM C 553 Mineral Fiber Blanket Thermal Insulation for Commercial and 
Industrial Applications, Type II.
1. Density: 0.75 PCF.

C. Vapor Retarder Jacket:
1. Kraft paper with glass fiber yarn and bonded to aluminized film.
2. Moisture vapor transmission: ASTM E96; 0.02 perm.
3. Secure with pressure sensitive tape.
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D. Vapor Retarder Tape: Kraft paper reinforced with glass fiber yarn and bonded to 
aluminized film, with pressure sensitive rubber-based adhesive.

E. Tie Wire: Annealed steel, 16 gauge.

2.3 ELASTOMERIC CELLULAR FOAM

A. Manufacturers:
1. Armaflex.
2. Substitutions: Refer to Section 23 05 00 "General Mechanical Requirements" for 

substitutions.
B. Preformed Flexible Elastomeric Cellular Thermal Insulation in Sheet and Tubular form: 

ASTM C 534; Type I, Tubular form.
C. Elastomeric Foam Adhesive: Air dried, contact adhesive, compatible with insulation.

2.4 PIPE INSULATION AND EQUIPMENT JACKETS

A. PVC Plastic Pipe Jacket:
1. Manufacturers:

a. Johns Manville.
b. Knauf.
c. Owens Corning.
d. Substitutions: Refer to Section 23 05 00 "General Mechanical Requirements" 

for substitutions.
2. Product Description: ASTM D 1784, 1-piece molded type fitting covers and sheet 

material, off-white color.
3. Thickness: 15 mil.
4. Connections: Brush-on welding adhesive.

B. PVC Plastic Equipment Jacket:
1. Manufacturers:

a. Johns Manville.
b. Knauf.
c. Owens Corning.
d. Substitutions: Refer to Section 23 05 00 "General Mechanical Requirements" 

for substitutions.
2. Product Description: Sheet material, off-white color.
3. Minimum Service Temperature: Minus 40 degrees F.
4. Maximum Service Temperature: 150 degrees F.
5. Moisture Vapor Transmission: ASTM E 96; 0.002 perm-inches.
6. Thickness: 15 mil.
7. Connections: Brush-on welding adhesive.

C. Covering Adhesive Mastic: Compatible with insulation.
D. Aluminum Pipe Jacket:

1. ASTM B 209.
2. Thickness: 0.020-inch thick
3. Finish: Stucco embossed.
4. Jointing: Longitudinal slip joints and 2-inch laps.
5. Fittings: 0.016-inch thick die shaped fitting covers with factory attached protection 

liner.
6. Metal Jacket Bands: 3/8-inch wide; 0.015-inch thick aluminum.
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PART 3 -  EXECUTION

3.1 EXAMINATION

A. Verify piping, equipment and ductwork has been tested before applying insulation 
materials.

B. Verify surfaces are clean and dry, with foreign material removed.

3.2 INSTALLATION

A. Exposed Piping: Locate insulation and cover seams in least visible locations. Provide PVC 
jacketing.

B. Insulated pipes conveying fluids below ambient temperature: Insulate entire system 
including fittings, valves, unions, flanges, strainers, flexible connections, pump bodies, and 
expansion joints.

C. Man made mineral fiber insulated pipes conveying fluids below ambient temperature:
1. Furnish factory-applied or field-applied vapor retarder jackets. Secure 

factory-applied jackets with pressure sensitive adhesive self-sealing longitudinal 
laps and butt strips. Secure field-applied jackets with outward clinch expanding 
staples and seal staple penetrations with vapor retarder mastic.

2. Insulate fittings, joints, and valves with molded insulation of like material and 
thickness as adjacent pipe. Finish with glass cloth and vapor retarder adhesive or 
PVC fitting covers.

D. For hot piping conveying fluids over 140 degrees F, insulate flanges and unions at 
equipment.

E. Man made mineral fiber insulated pipes conveying fluids above ambient temperature:
1. Furnish factory-applied or field-applied standard jackets. Secure with outward clinch 

expanding staples or pressure sensitive adhesive system on standard factory-applied 
jacket and butt strips or both.

2. Insulate fittings, joints, and valves with insulation of like material and thickness as 
adjoining pipe. Finish with glass cloth and adhesive or PVC fitting covers.

F. Inserts and Shields:
1. Application: Piping or Equipment 1-1/2 inches diameter or larger.
2. Shields: Galvanized steel between pipe hangers or pipe hanger rolls and inserts.
3. Insert location: Between support shield and piping and under finish jacket.
4. Insert configuration: Minimum 6 inches long, of thickness and contour matching 

adjoining insulation; may be factory fabricated.
5. Insert material: Compression resistant insulating material suitable for planned 

temperature range and service.

G. Continue insulation through penetrations of building assemblies or portions of assemblies 
having fire resistance rating of 1 hour or less. Provide intumescent firestopping when 
continuing insulation through assembly. Finish at supports, protrusions, and interruptions. 
Refer to Division 07 for penetrations of assemblies with fire resistance rating greater than  
1 hour.

H. Factory Insulated Equipment: Do not insulate.
I. Exposed Equipment: Locate insulation and cover seams in least visible locations.
J. Apply insulation close to equipment by grooving, scoring, and beveling insulation. Fasten 

insulation to equipment with studs, pins, clips, adhesive, wires, or bands.
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K. Fill joints, cracks, seams, and depressions with bedding compound to form smooth surface. 
On cold equipment, use vapor retarder cement.

L. Insulated Equipment Containing Fluids Below Ambient Temperature: Insulate entire 
system.

M. Mineral fiber insulated equipment containing fluids below ambient temperature: Provide 
vapor retarder jackets, factory-applied or field-applied. Finish with glass-cloth and vapor 
barrier adhesive.

N. For hot equipment containing fluids over 140 degrees F, insulate flanges and unions with 
removable sections and jackets.

O. Mineral Fiber Insulated Equipment Containing Fluids Above Ambient Temperature: 
Provide standard jackets, with or without vapor retarder, factory-applied or field-applied. 
Finish with glass cloth and adhesive.

P. Finish insulation at supports, protrusions, and interruptions.
Q. Nameplates and ASME Stamps: Bevel and seal insulation around; do not insulate over.
R. Equipment Requiring Access for Maintenance, Repair, or Cleaning: Install insulation for 

easy removal and replacement without damage.
S. Insulated ductwork conveying air below ambient temperature:

1. Provide insulation with vapor retarder jackets.
2. Finish with tape and vapor retarder jacket.
3. Continue insulation through walls, sleeves, hangers, and other duct penetrations.
4. Insulate entire system including fittings, joints, flanges, fire dampers, flexible 

connections, and expansion joints.
T. Insulated ductwork conveying air above ambient temperature:

1. Provide with or without standard vapor retarder jacket.
2. Insulate fittings and joints. Where service access is required, bevel and seal ends of 

insulation.
U. External Duct Insulation Application:

1. Secure insulation with vapor retarder with wires and seal jacket joints with vapor 
retarder adhesive or tape to match jacket.

2. Secure insulation without vapor retarder with staples, tape, or wires.
3. Install without sag on underside of ductwork. Use adhesive or mechanical fasteners 

where necessary to prevent sagging. Lift ductwork off trapeze hangers and insert 
spacers.

4. Seal vapor retarder penetrations by mechanical fasteners with vapor retarder 
adhesive.

5. Stop and point insulation around access doors and damper operators to allow 
operation without disturbing wrapping.

V. For hot equipment containing fluids over 140 degrees F, insulate flanges and unions with 
removable sections and jackets.

W. Exterior Applications: Provide vapor retarder jacket. Insulate fittings, joints, and valves 
with insulation of like material and thickness as adjoining pipe, and finish with glass mesh 
reinforced vapor retarder cement. Cover with aluminum jacket with seams located at          
3 or 9 o’clock position on side of horizontal piping with overlap facing down to shed 
water.

3.3 SCHEDULES

A. Plumbing Systems:
1. Domestic Hot Water Supply:

a. Man-made Mineral Fiber Insulation:
1) Pipe Size Range: 1.5-inch or less.
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a) Thickness: 1-inch.
2) Pipe Size Range: Greater than 1.5-inch.

a) Thickness: 2-inch.
3) Runout Piping 4 feet or less:

a) Pipe Size Range: 1-inch or less.
b) Thickness: 1/2-inch.

2. Domestic Cold Water:
a. Man-made Mineral Fiber Insulation:

1) Pipe Size Range: All sizes.
a) Thickness: 1/2-inch.

B. Cooling Systems:
1. Interior Condensate Drains and Refrigerant Suction Piping:

a. Elastomeric Cellular Foam:
1) Pipe Size Range: All sizes.

a) Thickness: 3/4-inch.
C. Supply Ducts:

1. Mineral Fiber, Flexible:
a. Thickness: As required to meet R-6. 

D. Return Ducts:
1. Mineral Fiber, Flexible (return ducts without liner):

a. Thickness: As required to meet R-6.

END OF SECTION
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SECTION 23 11 23 - FACILITY NATURAL-GAS PIPING

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Natural gas piping buried.
2. Natural gas piping above grade.
3. Unions and flanges.
4. Valves.
5. Pipe hangers and supports.

B. Related Sections: 
1. Division 01 Specification Sections apply to Work of this Section. 

1.2 REFERENCES

A. American Society of Mechanical Engineers:
1. ASME B16.3 - Malleable Iron Threaded Fittings.
2. ASME B16.26 - Cast Copper Alloy Fittings for Flared Copper Tubes.
3. ASME B31.9 - Building Services Piping.
4. ASME Section IX - Boiler and Pressure Vessel Code - Welding and Brazing 

Qualifications.
B. ASTM International:

1. ASTM A53 - Standard Specification for Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated, Welded and Seamless.

2. ASTM A234 - Standard Specification for Piping Fittings of Wrought Carbon Steel 
and Alloy Steel for Moderate and High Temperature Service.

3. ASTM B68 - Standard Specification for Seamless Copper Tube, Bright Annealed.
4. ASTM B75 - Standard Specification for Seamless Copper Tube.
5. ASTM B88 - Standard Specification for Seamless Copper Water Tube.
6. ASTM B280 - Standard Specification for Seamless Copper Tube for Air 

Conditioning and Refrigeration Field Service.
7. ASTM B749 - Standard Specification for Lead and Lead Alloy Strip, Sheet, and 

Plate Products.
8. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers.

C. American Welding Society:
1. AWS D1.1 - Structural Welding Code - Steel.

D. American Water Works Association:
1. AWWA C105 - American National Standard for Polyethylene Encasement for 

Ductile-Iron Pipe Systems.
E. Manufacturers Standardization Society of the Valve and Fittings Industry:

1. MSS SP 58 - Pipe Hangers and Supports - Materials, Design and Manufacturer.
2. MSS SP 67 - Butterfly Valves.
3. MSS SP 69 - Pipe Hangers and Supports - Selection and Application.
4. MSS SP 78 - Cast Iron Plug Valves, Flanged and Threaded Ends.
5. MSS SP 89 - Pipe Hangers and Supports - Fabrication and Installation Practices.
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6. MSS SP 110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and 
Flared Ends.

F. National Fire Protection Association:
1. NFPA 54 - National Fuel Gas Code.
2. NFPA 58 - Liquefied Petroleum Gas Code.

G. Underwriters Laboratories Inc.:
1. UL 842 - Valves for Flammable Fluids.

1.3 SYSTEM DESCRIPTION

A. Where more than one piping system material is specified, provide compatible system 
components and joints. Use non-conducting dielectric connections when joining dissimilar 
metals in systems.

B. Provide flanges, unions, or couplings at locations requiring servicing. Use unions, flanges, 
or couplings downstream of valves and at equipment connections. Do not use direct 
welded or threaded connections to valves, equipment.

C. Provide pipe hangers and supports in accordance with ASME B31.9, ASTM F708, 
MSS SP 58, MSS SP 69, or MSS SP 89.

D. Use plug valves for shut-off and to isolate equipment, part of systems, or vertical risers.

1.4 SUBMITTALS

A. Division 01 and Section 23 05 00 “General Mechanical Requirements.”
B. Product Data:

1. Piping: Submit data on pipe materials, fittings, and accessories. Submit 
manufacturers catalog information.

2. Valves: Submit manufacturers catalog information with valve data and ratings for 
each service.

3. Hangers and Supports: Submit manufacturers catalog information including load 
capacity.

4. Piping Specialties: Submit manufacturers catalog information including capacity, 
rough-in requirements, and service sizes for the following:
a. Natural gas pressure regulators.

C. Test Reports: Indicate results of gas piping system pressure test.
D. Manufacturer's Certificate: Certify Products meet or exceed specified requirements.
E. Welders Certificates: Certify welders employed on the Work, verifying AWS qualification 

within previous 12 months.

1.5 CLOSEOUT SUBMITTALS

A. Project Record Documents: Record actual locations of valves, piping system, and system 
components.

B. Operation and Maintenance Data: Submit for valves and gas pressure regulators 
installation instructions, spare parts lists, and exploded assembly views.

1.6 QUALITY ASSURANCE

A. Perform natural gas Work in accordance with NFPA 54.
B. Perform Work in accordance with ASME B31.9 code for installation of piping systems and 

ASME Section IX for welding materials and procedures.
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C. Perform Work in accordance with AWS D1.1 for welding hanger and support attachments 
to building structure.

D. Perform Work in accordance with State and local standards.

1.7 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this Section 
with minimum 3 years’ experience.

B. Installer: Company specializing in performing Work of this Section with minimum
3 years’ experience.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Accept valves on site in shipping containers with labeling in place. Inspect for damage.
B. Protect piping and fittings from soil and debris with temporary end caps and closures. 

Maintain in place until installation. Furnish temporary protective coating on cast iron and 
steel valves.

1.9 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.10 WARRANTY

A. Section 23 05 00 “General Mechanical Requirements.”

PART 2 -  PRODUCTS

2.1 NATURAL GAS PIPING, BURIED 

A. Steel Pipe: ASTM A53 Schedule 40 black.
1. Fittings: ASTM A234 forged steel welding type.
2. Joints: ASME B31.9, welded.
3. Jacket: AWWA C105 polyethylene jacket or double layer, half-lapped 10 mil 

polyethylene tape.
B. Polyethylene Pipe: ASTM D2513, SDR 11.5.

1. Fittings: ASTM D2513 or ASTM D2683 socket type. 
2. Joints: Fusion welded. 

2.2 NATURAL GAS PIPING, ABOVE GRADE

A. Steel Pipe: ASTM A53 Schedule 40 black.
1. Fittings: ASME B16.3, malleable iron, or ASTM A234 forged steel welding type.
2. Joints: Threaded for pipe 2-inch and smaller; welded for pipe 2-1/2 inches and 

larger.

2.3 UNIONS AND FLANGES

A. Unions for Pipe 2 Inches and Smaller:
1. Ferrous Piping: Class 150, malleable iron, threaded.
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2. Dielectric Connections: Union with galvanized or plated steel threaded end, copper 
solder end, water impervious isolation barrier.

B. Flanges for Pipe 2-1/2 Inches and Larger:
1. Ferrous Piping: Class 150, forged steel, slip-on flanges.
2. Gaskets: 1/16-inch thick preformed neoprene gaskets.

2.4 PLUG VALVES

A. Manufacturers:
1. DeZURIK, Unit of SPX Corp. 
2. Flow Control Equipment, Inc. 
3. Homestead Valve Model.
4. Substitutions: Section 23 05 00 “General Mechanical Requirements.”

B. Two Inches and Smaller: MSS SP 78, Class 150, semi-steel construction, rectangular port, 
regular opening, pressure-lubricated, Teflon® packing, threaded ends. Furnish 1 plug valve 
wrench for every 10 plug-valves with minimum of 1 wrench.

C. Two and a Half Inches and Larger: MSS SP 78, Class 150, semi-steel construction, 
rectangular port, regular opening, pressure-lubricated, Teflon® packing, flanged ends. 
Furnish wrench-operated.

2.5 PIPE HANGERS AND SUPPORTS

A. Conform to NFPA 54, ASME 31.9, ASTM F708, MSS SP 58, MSS SP 69, and 
MSS SP 89.

B. Hangers for Pipe Sizes 1/2- to 1-1/2-inch: Malleable iron or Carbon steel, adjustable 
swivel, split ring.

C. Hangers for Pipe Sizes 2 Inches and Larger: Carbon steel, adjustable, clevis.
D. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.
E. Wall Support for Pipe 3 Inches and Smaller: Cast iron hook.
F. Vertical Support: Steel riser clamp or Angle ring.
G. Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete 

pier or steel support.
H. Roof Support: Refer to Section 23 05 00 “General Mechanical Requirements.”

PART 3 -  EXECUTION

3.1 PREPARATION

A. Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.
B. Remove scale and dirt, on inside and outside, before assembly.
C. Prepare piping connections to equipment with flanges or unions.

3.2 INSTALLATION – PIPE HANGERS AND SUPPORTS

A. Install hangers and supports in accordance with ASME B31.9, ASTM F708 and 
MSS SP 89.

B. Support horizontal piping hangers as scheduled.
C. Install hangers to provide minimum 1/2-inch space between finished covering and adjacent 

work.
D. Place hangers within 12 inches of each horizontal elbow.
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E. Install hangers to allow 1-1/2-inch minimum vertical adjustment. Design hangers for pipe 
movement without disengagement of supported pipe.

F. Support vertical piping at every floor. Support riser piping independently of connected 
horizontal piping.

G. Where installing several pipes in parallel and at same elevation, provide multiple pipe 
hangers or trapeze hangers.

H. Prime coat exposed steel hangers and supports in accordance with Division 09. Finish paint 
exposed steel hangers and supports in accordance with Division 09. Hangers and supports 
located in crawl spaces, pipe shafts, and suspended ceiling spaces are not considered 
exposed.

I. Provide clearance in hangers and from structure and other equipment for installation of 
insulation and access to valves and fittings.

J. Refer to Section 23 05 00 “General Mechanical Requirements” for Roof mounted piping 
supports.

3.3 INSTALLATION – BURIED PIPING SYSTEMS

A. Install natural gas piping in accordance with NFPA 54.
B. Verify connection to existing piping system size and location is as indicated on Drawings.
C. Establish elevations of buried piping with not less than 2-feet of cover.
D. Establish minimum separation of gas piping from other services piping in accordance with 

local code.
E. Remove scale and dirt on inside of piping before assembly.
F. Excavate pipe trench in accordance with Section 23 05 00 “General Mechanical 

Requirements.”
G. Route pipe in straight line.
H. Install pipe to allow for expansion and contraction without stressing pipe or joints.
I. Metallic Pipe: Install plastic ribbon tape continuous buried 12 inches below finish grade, 

coordinate with Sections 23 05 00 “General Mechanical Requirements” and 23 05 53 
“Mechanical Identification.”

J. Non-Metallic Pipe:  Install plastic ribbon tape with trace wire continuous buried 12 inches 
below finish grade, above pipe line; coordinate with Sections 23 05 00 “General 
Mechanical Requirements” and 23 05 53 “Identification for HVAC and Plumping Piping 
and Equipment.”

K. Pipe Cover and Backfilling:
1. Backfill trench in accordance with Section 23 05 00 “General Mechanical 

Requirements.”
2. Maintain optimum moisture content of fill material to attain required compaction 

density.
3. After pressure test, evenly backfill in accordance with Section 23 05 00 “General 

Mechanical Requirements.”
4. Do not use wheeled or tracked vehicles for tamping.

3.4 INSTALLATION – ABOVE GROUND PIPING SYSTEMS

A. Install natural gas piping in accordance with NFPA 54.
B. Provide non-conducting dielectric connections wherever jointing dissimilar metals.
C. Route piping in orderly manner and maintain gradient.
D. Install piping to conserve building space and not interfere with use of space.
E. Group piping whenever practical at common elevations.
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F. Install piping to allow for expansion and contraction without stressing pipe, joints, or 
connected equipment.

G. Sleeve pipe passing through partitions, walls and floors. Refer to Section 23 05 00.20 
“Basic Mechanical Materials and Methods.”

H. Install firestopping at fire rated construction perimeters and openings containing 
penetrating sleeves and piping. Refer to Division 07.

I. Provide clearance for installation of insulation and access to valves and fittings.
J. Provide access where valves and fittings are not exposed. 
K. Where pipe support members are welded to structural building framing, scrape, brush 

clean, weld, and apply one coat of zinc rich primer.
L. Provide support for utility meters in accordance with requirements of utility company.
M. Prepare pipe, fittings, supports, and accessories not pre-finished, ready for finish painting. 

Refer to Division 09.
N. Install identification on piping systems. Refer to Section 23 05 53 “Identification for 

HVAC and Plumbing Piping and Equipment.”
O. Install valves with stems upright or horizontal, not inverted.
P. Protect piping systems from entry of foreign materials by temporary covers, completing 

Sections of the Work, and isolating parts of completed system.
Q. Paint exposed piping. Coordinate color with Architect.

3.5 FIELD QUALITY CONTROL

A. Pressure test natural gas piping in accordance with NFPA 54.

3.6 SCHEDULES

PIPE HANGAR SPACING
PIPE SIZE 
(Inches)

MAXIMUM HANGER 
SPACING (Feet)

HANGER ROD 
(Inches)

1/2 7 3/8
3/4 7 3/8
1 7 3/8
1-1/4 7 3/8
1-1/2 9 3/8
2 10 3/8
2-1/2 11 1/2
3 12 1/2
4 12 5/8
5 12 5/8
6 12 ¾
8 12 3/4

END OF SECTION
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SECTION 23 23 00 - REFRIGERANT PIPING

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Refrigerant piping.
2. Unions, flanges, and couplings.
3. Valves.
4. Refrigerant strainers.

B. Related Requirements:
1. Division 01 Specification Sections apply to Work of this Section.

1.2 REFERENCES

A. Air-Conditioning and Refrigeration Institute:
1. ARI 495 - Refrigerant Liquid Receivers.
2. ARI 710 - Liquid-Line Driers.
3. ARI 730 - Flow-Capacity Rating and Application of Suction-Line Filters and Filter 

Dryers.
4. ARI 750 - Thermostatic Refrigerant Expansion Valves.
5. ARI 760 - Solenoid Valves for Use with Volatile Refrigerants.

B. American Society of Heating, Refrigerating and Air-Conditioning Engineers:
1. ASHRAE 15 - Safety Code for Mechanical Refrigeration.

C. American Society of Mechanical Engineers:
1. ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings.
2. ASME B16.26 - Cast Copper Alloy Fittings for Flared Copper Tubes.
3. ASME B31.5 - Refrigeration Piping.
4. ASME Section VIII - Boiler and Pressure Vessel Code - Pressure Vessels.

D. ASTM International:
1. ASTM A53 - Standard Specification for Pipe, Steel, Black and Hot-Dipped, 

Zinc-Coated, Welded and Seamless.
2. ASTM A234 - Standard Specification for Piping Fittings of Wrought Carbon Steel 

and Alloy Steel for Moderate and High Temperature Service.
3. ASTM B88 - Standard Specification for Seamless Copper Water Tube.
4. ASTM B280 - Standard Specification for Seamless Copper Tube for Air 

Conditioning and Refrigeration Field Service.
5. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers.
6. ASTM B749 - Standard Specification for Lead and Lead Alloy Strip, Sheet, and 

Plate Products.
E. American Welding Society:

1. AWS A5.8 - Specification for Filler Metals for Brazing and Braze Welding.
2. AWS D1.1 - Structural Welding Code - Steel.

F. Manufacturers Standardization Society of the Valve and Fittings Industry:
1. MSS SP 58 - Pipe Hangers and Supports - Materials, Design and Manufacturer.
2. MSS SP 69 - Pipe Hangers and Supports - Selection and Application.
3. MSS SP 89 - Pipe Hangers and Supports - Fabrication and Installation Practices.

G. Underwriters Laboratories Inc.:
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1. UL 429 - Electrically Operated Valves.

1.3 SYSTEM DESCRIPTION

A. Where more than one piping system material is specified, provide compatible system 
components and joints. Use non-conducting dielectric connections when joining dissimilar 
metals in systems.

B. Provide flanges, unions, or couplings at locations requiring servicing. Use unions, flanges, 
or couplings downstream of valves and at equipment connections. Do not use direct 
welded or threaded connections to valves or equipment.

C. Provide pipe hangers and supports in accordance with ASME B31.5, ASTM F708, MSS 
SP 58, MSS SP 69, and MSS SP 89.

1.4 SUBMITTALS

A. Division 01 and Section 23 05 00 “Submittal Procedures.”
B. Product Data:

1. Piping: Submit data on pipe materials, fittings, and accessories.
2. Valves: Submit manufacturer's catalog information with valve data and ratings for 

each service.

1.5 QUALITY ASSURANCE

A. Perform Work in accordance with ASME B31.5 code for installation of refrigerant piping 
systems.

B. Perform Work in accordance with AWS D1.1 for welding hanger and support attachments 
to building structure.

C. Perform Work in accordance with State and local standards.

1.6 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this Section 
with minimum 3 years' experience.

B. Fabricator or Installer: Company specializing in performing Work of this Section with 
minimum 3 years' experience.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Dehydrate and charge refrigeration components including piping and receivers, seal prior 
to shipment. Maintain seal until connected into system.

B. Accept valves on site in shipping containers with labeling in place. Inspect for damage.
C. Provide temporary end caps and closures on piping and fittings. Maintain in place until 

installation.
D. Protect piping systems from entry of foreign materials by temporary covers, completing 

Sections of the Work, and isolating parts of completed system.

1.8 ENVIRONMENTAL REQUIREMENTS

A. Do not install underground piping when bedding is wet or frozen.
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1.9 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.10 WARRANTY

A. Division 01 and Section 23 05 00 “General Mechanical Requirements.”

PART 2 -  PRODUCTS

2.1 REFRIGERANT PIPING

A. Copper Tubing: ASTM B280, drawn.
1. Fittings: ASME B16.22 wrought copper.
2. Joints: Braze, AWS A5.8 BCuP silver/phosphorus/copper alloy with melting range 

1,190 to 1,480 degrees F.

2.2 UNIONS, FLANGES, AND COUPLINGS

A. 2 Inches and Smaller:
1. Copper Pipe: Bronze, soldered joints.

B. Dielectric Connections: Union with galvanized or plated steel threaded end, copper solder 
end, water impervious isolation barrier.

2.3 VALVES

A. Ball Valves:
1. Two-piece bolted forged brass body with teflon ball seals and copper tube 

extensions, brass bonnet and seal cap, chrome plated ball, stem with neoprene ring 
stem seals, soldered ends.

2. Maximum working pressure: 500 psig.
3. Maximum working temperature: 325 degrees F.

B. Service Valves:
1. Forged brass body with copper stubs, brass caps, removable valve core, integral ball 

check valve, flared or solder ends.
2. Maximum working pressure: 500 psig.

C. Refrigerant Check Valves:
1. Straight Through Type:

a. Spring, neoprene seat.
b. Maximum working pressure: 500 psig.
c. Maximum working temperature: 250 degrees F.

2.4 REFRIGERANT STRAINERS

A. Straight Line or Angle Line Type:
1. Brass or steel shell, steel cap and flange, and replaceable cartridge, with screen of 

stainless steel wire or monel reinforced with brass.
2. Maximum working pressure: 430 psig.
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PART 3 -  EXECUTION

3.1 EXAMINATION

A. Verify excavations are to required grade, dry, and not over-excavated.

3.2 PREPARATION

A. Ream pipe and tube ends. Remove burrs. 
B. Remove scale and dirt on inside and outside before assembly.
C. Prepare piping connections to equipment with flanges or unions.
D. Keep open ends of pipe free from scale and dirt. Protect open ends with temporary plugs or 

caps.

3.3 INSTALLATION - INSERTS

A. Provide inserts for placement in concrete forms.
B. Provide inserts for suspending hangers from reinforced concrete slabs and sides of 

reinforced concrete beams.
C. Provide hooked rod to concrete reinforcement Section for inserts carrying pipe 4 inches 

and larger.
D. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.
E. Where inserts are omitted, drill through concrete slab from below and provide through-bolt 

with recessed square steel plate and nut recessed into and grouted flush with slab.

3.4 INSTALLATION - PIPE HANGERS AND SUPPORTS

A. Refer to Section 22 05 29 “Hangers and Supports.”

3.5 INSTALLATION - ABOVE GROUND PIPING SYSTEMS

A. Route piping parallel to building structure and maintain gradient.
B. Install piping to conserve building space, and not interfere with use of space.
C. Group piping whenever practical at common elevations.
D. Sleeve pipe passing through partitions, walls, and floors. Refer to Section 23 05 00 

“General Mechanical Requirements.”
E. Install piping to allow for expansion and contraction without stressing pipe, joints, or 

connected equipment.
F. Provide access where valves and fittings are not exposed. 

G. Arrange refrigerant piping to return oil to compressor. Provide traps and loops in piping, 
and provide double risers as required. Slope horizontal piping 0.40 percent in direction of 
flow.

H. Flood refrigerant piping system with nitrogen when brazing.
I. Where pipe support members are welded to structural building framing, scrape, brush 

clean, and apply one coat of zinc rich primer to welds. 
J. Install valves with stems upright or horizontal, not inverted.
K. Insulate piping refer to Section 23 07 05 “HVAC and Plumbing Installation.”
L. Fully charge completed system with refrigerant after testing.
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M. Follow ASHRAE 15 procedures for charging and purging of systems and for disposal of 
refrigerant.

N. Install refrigerant piping in accordance with ASME B31.5.

3.6 FIELD QUALITY CONTROL

A. Test refrigeration system in accordance with ASME B31.5.
B. Pressure test refrigeration system with dry nitrogen to 200 psig.
C. Repair leaks.
D. Retest until no leaks are detected.

3.7 SCHEDULES

A. Copper Tube Hanger Spacing:
1. Pipe Size 1/2-inch:

a. Maximum Hanger Spacing: 5 feet.
b. Hanger Rod Diameter: 3/8-inch.

2. Pipe Size 3/4-inch:
a. Maximum Hanger Spacing: 5 feet.
b. Hanger Rod Diameter: 3/8-inch.

3. Pipe Size 1 Inch:
a. Maximum Hanger Spacing: 6 feet.
b. Hanger Rod Diameter: 3/8-inch.

4. Pipe Size 1-1/4 Inches:
a. Maximum Hanger Spacing: 7 feet.
b. Hanger Rod Diameter: 3/8-inch

5. Pipe Size 1-1/2 Inches:
a. Maximum Hanger Spacing: 8 feet.
b. Hanger Rod Diameter: 3/8-inch.

6. Pipe Size 2 Inches:
a. Maximum Hanger Spacing: 8 feet.
b. Hanger Rod Diameter: 3/8-inch.

7. Pipe Size 2-1/2 Inches:
a. Maximum Hanger Spacing: 9 feet.
b. Hanger Rod Diameter: 1/2-inch.

8. Pipe Size 3 Inches:
a. Maximum Hanger Spacing: 10 feet.
b. Hanger Rod Diameter: 1/2-inch.

9. Pipe Size 4 Inches:
a. Maximum Hanger Spacing: 10 feet.
b. Hanger Rod Diameter: 1/2-inch.

END OF SECTION
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SECTION 23 31 00 - HVAC DUCTS AND CASINGS

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Duct Materials.
2. Ductwork fabrication.

B. Related Sections: 
1. Division 01 Specification Sections apply to Work of this Section. 

1.2 REFERENCES

A. ASTM International:
1. ASTM A36 - Carbon Structural Steel.
2. ASTM A90 - Standard Test Method for Weight Mass of Coating on Iron and Steel 

Articles with Zinc or Zinc-Alloy Coatings.
3. ASTM A167 - Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, 

and Strip.
4. ASTM A568 - Steel, Sheet, Carbon, and High-Strength, Low-Alloy, Hot-Rolled and 

Cold-Rolled, General Requirements for.
5. ASTM A653 - Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated 

(Galvannealed) by the Hot-Dip Process.
6. ASTM A1008 - Steel Sheet, Cold-Rolled, Carbon, Structural, High-Strength 

Low-Alloy and High-Strength Low-Alloy with Improved Formability.
7. ASTM A1011 - Steel Sheet and Strip, Hot-Rolled, Carbon, Structural, 

High-Strength Low-Alloy and High-Strength Low-Alloy with Improved 
Formability.

8. ASTM B209 - Aluminum and Aluminum-Alloy Sheet and Plate.
9. ASTM C14 - Concrete Sewer, Storm Drain, and Culvert Pipe.
10. ASTM C443 - Standard Specification for Joints for Circular Concrete Sewer and 

Culvert Pipe, Using Rubber Gaskets.
11. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building 

Materials.
B. National Fire Protection Association:

1. NFPA 90A - Standard for the Installation of Air Conditioning and Ventilating 
Systems.

2. NFPA 90B - Standard for the Installation of Warm Air Heating and Air 
Conditioning Systems.

C. Sheet Metal and Air Conditioning Contractors:
1. SMACNA - HVAC Air Duct Leakage Test Manual.
2. SMACNA - HVAC Duct Construction Standard - Metal and Flexible.

D. Underwriters Laboratories Inc.:
1. UL 181 - Factory-Made Air Ducts and Connectors.
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1.3 PERFORMANCE REQUIREMENTS

A. Variation of duct configuration or sizes other than those of equivalent or lower loss 
coefficient is not permitted except by written permission. Size round ducts installed in 
place of rectangular ducts in accordance with ASHRAE table of equivalent rectangular and 
round ducts.

1.4 SUBMITTALS

A. Division 01 and Section 23 05 00 “General Mechanical Requirements.”
B. Product Data: Submit data for duct materials and duct connectors.
C. Test Reports: Indicate pressure tests performed. Include date, section tested, test pressure, 

and leakage rate, following SMACNA HVAC Air Duct Leakage Test Manual.
D. Manufacturer's Installation Instructions: Submit special procedures for glass fiber ducts.

1.5 CLOSEOUT SUBMITTALS

A. Project Record Documents: Record actual locations of ducts and duct fittings. Record 
changes in fitting location and type. Show additional fittings used.

1.6 QUALITY ASSURANCE

A. Perform Work in accordance with SMACNA - HVAC Duct Construction Standards - 
Metal and flexible.

B. Construct ductwork to NFPA 90A standards.

1.7 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this Section 
with minimum 3 years’ experience.

B. Installer: Company specializing in performing Work of this Section with minimum
3 years’ experience.

1.8 ENVIRONMENTAL REQUIREMENTS

A. Do not install duct sealant when temperatures are less than those recommended by sealant 
manufacturers.

B. Maintain temperatures during and after installation of duct sealant.

1.9 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.10 WARRANTY

A. Section 23 05 00 “General Mechanical Requirements:” for product warranties.
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PART 2 -  PRODUCTS

2.1 DUCT MATERIALS

A. Galvanized Steel Ducts: ASTM A653 galvanized steel sheet, lock-forming quality, having 
G90 zinc coating of in conformance with ASTM A90.

B. Fasteners: Rivets, bolts, or sheet metal screws.

2.2 DUCTWORK FABRICATION

A. Fabricate and support rectangular ducts in accordance with SMACNA HVAC Duct 
Construction Standards - Metal and Flexible and as indicated on Drawings. Provide duct 
material, gauges, reinforcing, and sealing for operating pressures indicated.

B. Fabricate and support round ducts with longitudinal seams in accordance with SMACNA 
HVAC Duct Construction Standards - Metal and Flexible (Round Duct Construction 
Standards), and as indicated on Drawings. Provide duct material, gauges, reinforcing, and 
sealing for operating pressures indicated.

C. Construct T's, bends, and elbows with minimum radius 1-1/2 times centerline duct width. 
Where not possible and where rectangular elbows are used, provide air foil turning vanes. 

D. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible; 
maximum 30 degrees divergence upstream of equipment and 45 degrees convergence 
downstream.

E. Provide standard 45 degree lateral wye takeoffs. When space does not allow 45 degree 
lateral wye takeoff, use 90 degree tee connections.

F. Seal joints between duct sections and duct seams with welds, gaskets, mastic adhesives, 
mastic plus embedded fabric systems, or tape. 
1. Sealants, Mastics and Tape: Conform to UL 181A.  Provide products bearing 

appropriate UL 181A markings. 
2. Do not provide sealing products not bearing UL approval marking. 

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Verify sizes of equipment connections before fabricating transitions.

3.2 INSTALLATION

A. Install and seal ducts in accordance with SMACNA HVAC Duct Construction Standards – 
Metal and Flexible.

B. During construction, install temporary closures of metal or taped polyethylene on open 
ductwork to prevent construction dust from entering ductwork system.

C. Install duct hangers and supports in accordance with SMACNA HVAC Duct Construction 
Standards - Metal and Flexible.

D. Use double nuts and lock washers on threaded rod supports.

4026322
04/23

HVAC DUCTS AND CASINGS 23 31 00 - 3



Midland County
Facilities Warehouse

 

3.3 INTERFACE WITH OTHER PRODUCTS

A. Install openings in ductwork where required to accommodate thermometers and 
controllers. Install Pitot tube openings for testing of systems. Install Pitot tube complete 
with metal can with spring device or screw to prevent air leakage. Where openings are 
provided in insulated ductwork, install insulation material inside metal ring.

3.4 SCHEDULES

A. Ductwork Material Schedule.

AIR SYSTEM MATERIAL
General Exhaust

Supply Air
Return Air

Steel

B. Ductwork Pressure Class Schedule.

AIR SYSTEM MATERIAL
General Exhaust

Supply Air
Return Air

1-inch wg 
regardless of 

velocity

END OF SECTION
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SECTION 23 33 00 - AIR DUCT ACCESSORIES

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Back-draft dampers.
2. Duct access doors.
3. Volume control dampers.
4. Flexible duct connections.
5. Duct test holes.

B. Related Requirements:
1. Division 01 Specification Sections apply to Work of this Section.

1.2 REFERENCES

A. Air Movement and Control Association International, Inc.:
1. AMCA 500 - Test Methods for Louvers, Dampers, and Shutters.

B. ASTM International:
1. ASTM E1 - Standard Specification for ASTM Thermometers.

C. National Fire Protection Association:
1. NFPA 90A - Standard for the Installation of Air Conditioning and Ventilating 

Systems.
2. NFPA 92A - Recommended Practice for Smoke-Control Systems.

D. Sheet Metal and Air Conditioning Contractors:
1. SMACNA - HVAC Duct Construction Standard - Metal and Flexible.

E. Underwriters Laboratories Inc.:
1. UL 555 - Standard for Safety for Fire Dampers.
2. UL 555C - Standard for Safety for Ceiling Dampers.
3. UL 555S - Standard for Safety for Smoke Dampers.

1.3 SUBMITTALS

A. Division 01 and Section 23 05 00 “General Mechanical Requirements.”
B. Product Data: Submit data for shop fabricated assemblies and hardware used.
C. Product Data: Submit for the following. Include where applicable electrical characteristics 

and connection requirements.
1. Fire dampers including locations and ratings.
2. Smoke dampers including locations and ratings.
3. Backdraft dampers.
4. Flexible duct connections.
5. Volume control dampers.
6. Duct access doors.
7. Duct test holes.

D. Product Data: For fire dampers, smoke dampers, or combination fire and smoke dampers 
submit the following:
1. Include UL ratings, dynamic ratings, leakage, pressure drop and maximum pressure 

data.
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2. Indicate materials, construction, dimensions, and installation details.
3. Damper pressure drop ratings based on tests and procedures performed in 

accordance with AMCA 500.
E. Manufacturer's Installation Instructions: Submit for Fire and Combination Smoke and Fire 

Dampers.

1.4 CLOSEOUT SUBMITTALS

A. Project Record Documents: Record actual locations of access doors and test holes.
B. Operation and Maintenance Data: Submit for Combination Smoke and Fire Dampers.

1.5 QUALITY ASSURANCE

A. Dampers tested, rated and labeled in accordance with the latest UL requirements.
B. Damper pressure drop ratings based on tests and procedures performed in accordance with 

AMCA 500.
C. Perform Work in accordance with State and local standard.

1.6 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this Section 
with minimum 3 years’ experience.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Protect dampers from damage to operating linkages and blades.
B. Delivery: Deliver materials to site in manufacturer's original, unopened containers and 

packaging, with labels clearly indicating manufacturer and material.
C. Storage: Store materials in a dry area indoor, protected from damage.
D. Handling: Handle and lift dampers in accordance with manufacturer's instructions. Protect 

materials and finishes during handling and installation to prevent damage.

1.8 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.9 COORDINATION

A. Coordinate Work where appropriate with building control Work.

1.10 WARRANTY

A. Section 23 05 00 “General Mechanical Requirements” for product warranties.
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PART 2 -  PRODUCTS

2.1 BACK-DRAFT DAMPERS

A. Product Description: Multi-Blade, back-draft dampers: Parallel-action, gravity-balanced, 
Galvanized 16 gauge thick steel, or extruded aluminum. Blades, maximum 6-inch width, 
center pivoted, with felt or flexible vinyl sealed edges. Blades linked together in rattle-free 
manner with 90 degree stop, steel ball bearings, and plated steel pivot pin. Furnish dampers 
with adjustment device to permit setting for varying differential static pressure.

2.2 DUCT ACCESS DOORS

A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and 
Flexible, and as indicated on Drawings.

B. Fabrication: Rigid and close fitting of galvanized steel with sealing gaskets and quick 
fastening locking devices. For insulated ductwork, furnish minimum 1-inch thick 
insulation with sheet metal cover.
1. Less than 12 inches square, secure with sash locks.
2. Up to 18 Inches Square: Furnish 2 hinges and 2 sash locks.
3. Up to 24 by 48 Inches: 3 hinges and 2 compression latches.
4. Larger Sizes: Furnish additional hinge.
5. Access panels with sheet metal screw fasteners are not acceptable.

2.3 VOLUME CONTROL DAMPERS

A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and 
Flexible, and as indicated on Drawings.

B. Multi-Blade Damper: Fabricate of opposed blade pattern with maximum blade sizes 
C. 8- by 72-inch. Assemble center and edge crimped blades in prime coated or galvanized 

frame channel with suitable hardware.
D. End Bearings: Except in round ductwork 12 inches and smaller, furnish end bearings. On 

multiple blade dampers, furnish oil-impregnated nylon or sintered bronze bearings. Furnish 
closed end bearings on ducts having pressure classification over 2 inches wg.

E. Quadrants:
1. Furnish locking, indicating quadrant regulators on single and multi-blade dampers.
2. On insulated ducts mount quadrant regulators on standoff mounting brackets, bases, 

or adapters.
3. Where rod lengths exceed 30 inches, furnish regulator at both ends.

2.4 FLEXIBLE DUCT CONNECTIONS

A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and 
Flexible.

B. Connector: Fabric crimped into metal edging strip.
1. Fabric: UL listed fire-retardant neoprene coated woven glass fiber fabric conforming 

to NFPA 90A, minimum density 30 ounces per square yard.
2. Net Fabric Width: Approximately 6 inches wide.
3. Metal: 3-inch wide, 24 gauge galvanized steel.
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2.5 DUCT TEST HOLES

A. Permanent Test Holes: Factory fabricated, airtight flanged fittings with screw cap. Furnish 
extended neck fittings to clear insulation.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Verify rated walls are ready for fire damper installation.
B. Verify ducts and equipment installation are ready for accessories.
C. Check location of air outlets and inlets and make necessary adjustments in position to 

conform to architectural features, symmetry, and lighting arrangement.

3.2 INSTALLATION.

A. Install in accordance with NFPA 90A and follow SMACNA HVAC Duct Construction 
Standards - Metal and Flexible. Refer to Section 23 31 00 “ HVAC Ducts and Casings” for 
duct construction and pressure class.

B. Install Work in accordance with State and local standards.
C. Install back-draft dampers on exhaust fans or exhaust ducts nearest to outside and where 

indicated on Drawings.
D. Access Doors: Install access doors at the following locations and as indicated on 

Drawings:
1. Before and after each duct mounted filter.
2. Before and after each duct mounted coil.
3. Before and after each duct mounted fan.
4. Before and after each automatic control damper.
5. Before and after each fire damper, smoke damper, or combination fire and smoke 

damper.
6. Downstream of each VAV box.
7. Install at locations for cleaning kitchen exhaust ductwork in accordance with NFPA 

96.
E. Access Door Sizes: Install minimum 8- by 8-inch size for hand access, 18- by 18-inch 

size for shoulder access, and as indicated on Drawings. Review locations prior to 
fabrication.
1. Mark access doors for fire and smoke dampers on outside surface, with minimum 

1/2-inch high letters reading: FIRE/SMOKE DAMPER, SMOKE DAMPER, OR 
FIRE DAMPER.

F. Install temporary duct test holes and required for testing and balancing purposes. Cut or 
drill in ducts. Cap with neat patches, neoprene plugs, threaded plugs, or threaded or 
twist-on metal caps.

G. Install permanent duct test holes and required for testing and balancing purposes.

H. Install fire dampers, combination fire and smoke dampers, and smoke dampers at locations 
as indicated on Drawings. Install with required perimeter mounting angles, sleeves, 
breakaway duct connections, corrosion resistant springs, bearings, bushings, and hinges.
1. Install smoke dampers and combination smoke and fire dampers in accordance with 

NFPA 92A.
2. Install dampers square and free from racking with blades running horizontally.
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3. Do not compress or stretch damper frame into duct or opening.
4. Handle damper using sleeve or frame. Do not lift damper using blades, actuator, or 

jack shaft.
5. Install bracing for multiple Section assemblies to support assembly weight and to 

hold against system pressure. Install bracing as needed.

3.3 DEMONSTRATION

A. Demonstrate re-setting of fire dampers to Owner's representative.

END OF SECTION
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SECTION 23 34 00 - HVAC FANS

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Sidewall propeller fans. 
2. Ceiling mounting centrifugal fans.
3. HVLS Propeller Fans.

B. Related Sections: 
1. Division 01 Specification Sections apply to Work of this Section. 

1.2 REFERENCES

A. American Bearing Manufacturers Association:
1. ABMA 9 - Load Ratings and Fatigue Life for Ball Bearings.
2. ABMA 11 - Load Ratings and Fatigue Life for Roller Bearings.

B. Air Movement and Control Association International, Inc.:
1. AMCA 99 - Standards Handbook.
2. AMCA 204 - Balance Quality and Vibration Levels for Fans.
3. AMCA 210 - Laboratory Methods of Testing Fans for Aerodynamic Performance 

Rating.
4. AMCA 300 - Reverberant Room Method for Sound Testing of Fans.
5. AMCA 301 - Methods for Calculating Fan Sound Ratings from Laboratory Test 

Data.
C. American Refrigeration Institute:

1. ARI 1060 - Air-to-Air Energy Recovery Ventilation Equipment Certification 
Equipment Program.

D. National Electrical Manufacturers Association:
1. NEMA MG 1 - Motors and Generators.
2. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).

E. Underwriters Laboratories Inc.:
1. UL 705 - Power Ventilators.

1.3 SUBMITTALS

A. Section 23 05 00 “General Mechanical Requirements.”
B. Product Data: Submit data on each type of fan and include accessories, fan curves with 

specified operating point plotted, power, RPM, sound power levels for both fan inlet and 
outlet at rated capacity, electrical characteristics, and connection requirements.

C. Manufacturer's Installation Instructions: Submit fan manufacturer’s instructions.
D. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

1.4 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: Submit instructions for lubrication, motor and drive 
replacement, spare parts list, and wiring diagrams.
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1.5 QUALITY ASSURANCE

A. Performance Ratings: Conform to AMCA 210 and bear AMCA Certified Rating Seal.
B. Sound Ratings: AMCA 301, tested to AMCA 300, and bear AMCA Certified Sound 

Rating Seal.
C. UL Compliance: UL listed and labeled, designed, manufactured, and tested in accordance 

with UL 705.
D. Balance Quality: Conform to AMCA 204.
E. Perform Work in accordance with State and local standards.

1.6 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this Section 
with minimum 3 years’ experience.

B. Installer: Company specializing in performing Work of this Section with minimum 
C. 3 years’ experience.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Protect motors, shafts, and bearings from weather and construction dust.

1.8 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.9 WARRANTY

A. Section 23 05 00 “General Mechanical Requirements” for product warranties.

1.10 EXTRA MATERIALS

A. Furnish 2 sets of belts for each fan.

PART 2 -  PRODUCTS

2.1 SIDEWALL PROPELLER FAN

A. Manufacturers: 
1. Greenheck Corp. 
2. Loren Cook Company. 
3. Substitutions: Section 23 05 00 “General Mechanical Requirements.”

B. General Description: 
1. Fan arrangement shall be exhaust. 
2. Sidewall mounted applications. 
3. Each fan shall bear a permanently affixed manufacturer’s engraved metal nameplate 

containing the model number and individual serial number. 
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C. Wheel: 
1. Propeller constructed of cast aluminum tapered airfoil blades and cast aluminum 

hubs. 
2. Securely attached to motor shaft with a standard square key, set screw and tapered 

bushing. 
3. Statically and dynamically balanced in accordance with AMCA Standard 204-05.
4. The propeller and fan inlet will be matched and shall have precise running tolerances 

for maximum performance and operating efficiency. 
D. Motors: 

1. Electronically Commutated Motor: 
a. Motor enclosure: Open drip proof. 
b. Motor to be a DC electronic commutation type motor (ECM) specially 

designed for fan application. 
c. Motors are permanently lubricated, heavy duty ball bearing type to match 

with the fan load and pre-wired to the specific voltage and phase. 
d. Internal motor circuitry to convert AC power supplied to the fan to DC power 

to operate the motor. 
e. Motor shall be speed controllable down to 20 percent of full speed (80 percent 

turndown). Speed shall be controlled by either a potentiometer dial mounted 
at the motor or by a 0-10 VDC signal. 

f. Motor shall be a minimum of 85 percent efficient at all speeds. 
E. Drive Frame: 

1. Frames and Panels shall be bolted construction. 
2. Drive frame assemblies and fan panels shall be galvanized steel or painted steel. 
3. Drive frame shall have formed channels and fan panels shall have pre-punched 

mounting holes, formed flanges and a deep formed one-piece inlet venturi. 
F. Options/Accessories: 

1. Dampers: 
a. Type: WD-320, Gravity. 
b. Prevents outside air from entering back into the building when fan is off. 
c. Balanced for minimal resistance to flow. 
d. Galvanized frames with pre-punched mounting holes. 

2. Discharge Diffusers: 
a. Constructed of heavy gauge galvanized steel frame and blades. 
b. Shall have pre-punched mounting flanges. 
c. Designed to mount to the interior end of the wall housing when used in the 

supply configuration. 
3. Wall Housing: 

a. Fan panel will be mounted vertically directing the air horizontally out of the 
building. Wall housing will be mounted in a manner that will not have any 
housing protruding outside the building. Motor and drives will be accessible 
from the interior of the building. 

b. Constructed of galvanized steel with heavy gauge mounting flanges and  
pre-punched mounting holes. 

c. Housing shall include OSHA approved motor guard. 
d. Reduces installation time and provides maximum installation flexibility. 

4. Weatherhood: 
a. Shall shield wall opening and dampers from rain and snow. 
b. Material Type: Galvanized. 
c. Turndown Angle: 45 degrees. 
d. 1/2- by 1/2-inch weld wire birdscreen. 
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2.2 CEILING MOUNTED CENTRIFUGAL EXHAUST FANS

A. General Description:
1. Base fan performance at standard conditions.
2. Ceiling mounted applications.
3. Fans are UL/cUL listed 507 - Electric Fans.
4. Each fan shall bear a permanently affixed manufacturer's nameplate containing the 

model number and individual serial number.
B. Wheel:

1. Forward curved centrifugal wheel.
2. Constructed of galvanized steel or calcium carbonate filled polypropylene.
3. Statically and dynamically balanced in accordance to AMCA Standard 204-05.

C. Motors:
1. AC Induction Motor.
2. Motor enclosures: Open drip proof (ODP) - opening in the frame body and or end 

brackets.
a. Motors shall be permanently lubricated sleeve bearing type to match with the 

fan load and furnished at the specific voltage and phase.
b. Motor shall be mounted on vibration isolators and be accessible for 

maintenance.
c. Thermal overload Protection.

D. Housing:
1. Constructed of heavy gauge galvanized steel.
2. Interior shall be lined with 0.5 inches of acoustical insulation.

E. Spring Loaded Aluminum Backdraft Damper:
1. Prevents air from entering back into the building when fan is off.
2. Eliminates rattling or unwanted backdrafts.

F. Outlet:
1. Type of outlet: Square.
2. Field rotatable from horizontal to vertical discharge.
3. Shall include an aluminum backdraft damper.

G. Grille:
1. Type: Designer - Calcium-carbonate, Factory Standard.
2. Constructed of high impact polystyrene, plastic shall be factory standard.

H. External Electrical Accessories:
1. Eliminates removing the motor pack which saves time on installation.

I. Mounting Brackets:
1. Fully adjustable for multiple installation conditions.

J. Options/Accessories:
1. Motion Detector:

a. Type: Grille Mounted.
b. Infrared motion detector shall automatically turn on the fan when there is a 

change in temperature.
c. Viewing area of 180 degrees.
d. Adjustable time delay shutoff setting of 1 to 20 minutes.

2. Speed Controls:
a. Controls the fan's output.
b. Fan can be adjusted to 60 percent of full speed.
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2.3 LOW SPEED HIGH VOLUME (HVLS) PROPELLER FANS

A. Manufacturers:
1. Greenheck.
2. Macro Air.
3. Epic Fans.

B. General Description:
1. High volume, low speed (HVLS) propeller fans shall be licensed to bear the AMCA 

Certified Rating Seal for Circulating Fan Performance to ensure performance as 
cataloged in the field. Unlicensed HVLS fans shall not be accepted.

2. Entire fan assembly shall be UL/cUL-Listed to Underwriters Laboratory (UL) 
Standard 507 and CSA Standard 22.2 No. 113 to ensure compliance with the most 
current international testing standards. Intertek/ETL certification to UL Standard 
507 and CSA Standard 22.2 No. 113 shall not be accepted.

3. Maximum continuous operating temperature of 104 degrees F.
4. Designed for forward (counter-clockwise when viewed from floor) and reverse 

(clockwise when viewed from floor) operation capabilities, for comfort cooling and 
destratification applications.

5. Each fan shall bear a permanently affixed manufacturer's mylar nameplate 
containing the model number, individual serial number, and electrical requirements 
of the fan. 

C. Impeller:
1. Impeller shall be constructed of aerodynamic 6005A-T6 extruded aluminum airfoil 

blades connected to 6061-T6 machined aluminum struts that are rigidly attached to a 
heavy-duty, laser-cut aluminum hub. All connections shall be made using a 
minimum of SAE Grade 8 hardware.

2. Airfoil blades shall be interlocked with one another and the impeller hub via a 
heavy-duty steel airfoil retaining ring for safety. Airfoil retaining ring shall be 
constructed of heavy gauge steel and installed at the factory to ensure proper 
function. Field-installed airfoil retainers shall not be accepted.

3. Airfoil blades shall be provided with a mill aluminum finish as standard. Optional 
finishes shall include industrial powder coatings, anodize finishes, wood grain 
finishes, or custom color matched coatings.

4. Airfoil blades shall be optimized for maximum airflow, fan efficiency, and coverage 
area.

5. Airfoil blades shall be internally reinforced to minimize blade deflection while the 
fan is in standby or in operation. Blade deflection shall not exceed above or below 
3.7 inches in either situation.

6. Airfoil blades shall be designed for minimal weight in order to maximize fan 
efficiency. Individual blade weight shall not exceed 24 pounds.

7. Impeller hub shall be secured to the face of the motor by a minimum of 12 bolts. 
Impeller hub shall also be connected to the building structure via a safety restraint 
cable and hub retaining ring. Hub retaining ring shall be constructed of heavy gauge 
steel and installed at the factory to ensure proper function. 

D. Motor: 
1. Motor enclosure: IP54.
2. Motors shall be of the high torque, low speed direct drive type, carefully matched to 

the fan load and furnished at the specified voltage and phase. High speed motors 
provided with a gearbox to reduce the operating speed of the fan shall not be 
permitted.

3. Motors shall be an external rotor design. Internal rotor motors shall not be permitted.
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4. Motors shall be of the brushless DC type for maximum efficiency and speed 
controllability. No other motor type shall be accepted.

5. Motors shall include plug-and-play connectors for all wiring to the variable 
frequency drive. Motors that require these wiring connections to be stripped and 
terminated in the field shall not be permitted.

6. Motors shall include an internally-mounted thermistor for continuous monitoring of 
the motor’s internal temperature. 

7. Motors shall include Class B insulation.
E. Variable Frequency Drive (VFD):

1. VFD shall be factory programmed and designed for Modbus RS-485 communication 
with control devices via the Modbus RTU communication protocol. 

2. VFD shall include two thermistors for continuous monitoring of VFD’s internal and 
external temperature.

3. VFD shall include sensors for continuous monitoring of voltage and current.
4. VFD shall include intelligent protection systems to prevent failures caused by 

over/under-voltage, over-current, over-temperature, over-speed, and fan impact. 
VFDs without these protection features shall not be permitted.

5. VFD shall include the most current firmware version as of the product’s 
manufacturing date to ensure optimal performance. As a result of continuous 
development, the manufacturer reserves the right to update VFD firmware without 
notice. 

F. Universal Ceiling Mount and Downtube:
1. Fans shall be provided with a universal ceiling mount that is designed for fast and 

secure installation on a variety of building structures. Universal ceiling mount shall 
be constructed of heavy gauge, bolted and welded steel and shall include a pivoting 
knuckle joint with two axes of rotation to accommodate any ceiling pitch. The 
knuckle joint shall be constructed of welded steel tubing and reinforced with a 
redundant steel sleeve for safety. 

2. Downtube shall be constructed of heavy gauge steel to provide a structural 
connection between the universal ceiling mount and fan motor. Downtube shall also 
include a welded guy wire connection ring for fast and secure installation of guy 
wires.

3. Universal ceiling mount and downtube shall be powder-coated for corrosion 
resistance and aesthetic appearance.

4. Standard drop length between top of universal ceiling mount and top of airfoil 
blades shall be 3.5 feet. Contractor shall coordinate length of downtube before 
ordering.

5. Downtube shall be factory-wired for power and control of LED light when fan is 
supplied with optional LED light kit.

6. All hardware shall be a minimum of SAE Grade 8.
G. Safety Retention Cables:

1. Fans shall include a braided galvanized steel safety retention cable that is rated for a 
load of 495 pounds or greater. Safety retention cable shall be installed on the fan 
motor at the factory to ensure proper function. Field construction or installation of 
safety retention cables shall not be permitted.

2. Safety retention cable shall be secured around the building structure via a minimum 
of two u-bolt steel cable clamps as standard. Optionally, safety retention cable may 
be secured via a No. 4 Gripple® connector for ease of installation.

H. Guy Wires:
1. Fans shall include braided galvanized steel guy wires designed to prevent lateral 

movement of the fan when installed. 
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2. Guy wires shall be secured to the building structure via the included beam clamps 
and quick links for ease of installation. 

3. Guy wires shall be secured to the fan and tensioned via high-strength steel 
turnbuckles with quick links. Turnbuckles shall be connected to each guy wire via a 
minimum of two u-bolt steel cable clamps per guy wire as standard. Optionally, 
turnbuckles may be connected to each guy wire via one No. 4 Gripple® connector 
per guy wire for ease of installation.

I. Options/Accessories:
1. Mounting Hardware:

a. Type: I-Beam Kit, Steel Truss Kit, or Unistrut Kit (By Others).
2. Disconnect Switches:

a. Protection: Fused.
b. Positive electrical shut-off.
c. Ability to lock in the open or closed position.
d. Shipped loose for field mounting.

3. Fan Controls:
a. Type: Keypad Control.
b. Controls shall be capable of operating one or multiple HVLS fans as standard. 

Controls shall provide start/stop, speed, and rotation direction control 
capabilities as well as diagnostic and fault history information for each 
connected fan. 

c. Controls shall include RJ45 ports for plug-and-play connection to HVLS fans 
via CAT-5e communication cable in the field.

4. CAT-5e Cable:
a. CAT-5e cable must be shielded 26-gauge cable with a drain wire and must be 

compliant with ISO 11801 to prevent network communication issues. Cable 
must use shielded RJ45 connectors with a soldered drain and wiring 
configuration must follow EIA/TIA T568B wiring pinout.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Verify roof curbs are installed and dimensions are as instructed by manufacturer.

3.2 INSTALLATION

A. Secure roof fans with cadmium plated steel lag screws to roof curb.
B. Install backdraft dampers on inlet to roof exhaust fans.
C. Install safety screen where inlet or outlet is exposed.
D. Provide sheaves required for final air balance.

3.3 DEMONSTRATION

A. Demonstrate fan operation and maintenance procedures.

3.4 PROTECTION OF FINISHED WORK

A. Do not operate fans for until ductwork is clean, filters in place, bearings lubricated, and fan 
has been test run under observation.
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END OF SECTION
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SECTION 23 55 00 - FUEL-FIRED HEATERS

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes:
1. Tubular infrared heaters.
2. Gas fired duct heaters.

B. Related Requirements:
1. Division 01 Specification Sections apply to Work of this Section.

1.2 REFERENCES

A. American National Standards Institute:
1. ANSI Z83.8 - Gas Unit Heaters.
2. ANSI Z83.9 - Gas-Fired Duct Furnaces.

B. American Society of Heating, Refrigerating and Air-Conditioning Engineers:
1. ASHRAE 90.1 - Energy Standard for Buildings Except Low-Rise Residential 

Buildings.
2. ASHRAE 103 - Methods of Testing for Annual Fuel Utilization Efficiency of 

Residential Central Furnaces and Boilers.
C. National Fire Protection Association:

1. NFPA 54 - National Fuel Gas Code.
2. NFPA 90A - Standard for the Installation of Air Conditioning and Ventilating 

Systems.
3. NFPA 90B - Standard for the Installation of Warm Air Heating and Air 

Conditioning Systems.
4. NFPA 211 - Standard for Chimneys, Fireplaces, Vents, and Solid Fuel Burning 

Appliances.

1.3 SUBMITTALS

A. Refer to Division 01 and Section 23 05 00 "General Mechanical Requirements" for 
submittals.

B. Product Data: Submit manufacturer's literature and data indicating rated capacities, 
weights, accessories, electrical nameplate data, and wiring diagrams.

C. Manufacturer's Installation Instructions: Submit Indicate rigging and assembly.
D. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

1.4 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: Submit manufacturer's descriptive literature, operating 
instructions, maintenance and repair data, and parts listing.

1.5 QUALITY ASSURANCE

A. Perform Work in accordance with State and local standards.
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1.6 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this Section 
with minimum 3 years' experience.

B. Installer: Company specializing in performing Work of this Section with minimum 3 years' 
experience.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Accept heaters and controls on site in factory packaging. Inspect for damage.

1.8 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.9 WARRANTY

A. Furnish 5-year manufacturer warranty for heat exchanger.

PART 2 -  PRODUCTS

2.1 TUBULAR RADIANT HEATERS 

A. Manufacturers:
1. Space Ray.
2. Solaronics.
3. Substitutions: Refer to Section 23 05 00 "General Mechanical Requirements" for 

substitutions. 
B. Heaters shall be equipped with a 24-volt direct spark ignition with automatic 100 percent 

shutoff system. Power supplied to each heater shall be 120 VAC, 60 Hz. The heater 
controls shall include a pressure switch designed to provide complete unit shutoff in the 
event of combustion air or flue blockage.  

C. The heaters shall be equipped with an on-line diagnosis monitoring light system. The three 
lights shall monitor the power to the heater, insufficient air flow, and the spark ignition and 
combination gas valve operation. 

D. The heater's burner shall consist of a heavy-duty cast iron atmospheric burner.  The flame 
characteristics shall be highly luminous for maximum radiant heat transfer through the 
emitter tube wall. 

E. The heater's emitter tube shall be made of 16-gauge calorized aluminized steel or calorized 
titanium alloy AlumiTherm steel for long life (4-inch O.D.). The emitter tube shall be 
calorized for longevity, corrosion resistance, and high radiant efficiency. The measured 
surface emissivity shall be 0.83 - 0.86 at operating temperature. The calorization process 
shall produce an emitter tube that is highly radiant absorptive (0.95) on the interior and 
highly radiant emissive (0.83-0.86) on the exterior. The system shall have a radiant 
efficiency (or radiant coefficient) of 58 percent. 
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F. To assure a high degree of safety and increased radiant efficiency, the heaters shall operate 
under negative pressure at all times during operation to preclude the escape of combustion 
gases inside the building. The heater exhaust assembly shall include a 120-volt draft 
inducer. The draft inducer shall be equipped with a permanently lubricated, totally 
enclosed and shielded, fan cooled, and heavy duty ball bearing motor. The motor shall not 
require maintenance of lubrication for the life of the unit. The draft inducer assembly shall 
be capable of rotating 90 degrees for vertical or horizontal venting. 

G. The heaters will be A.G.A. and C.G.A. design certified for vertical or horizontal venting, 
maximum 75 feet horizontal sidewall venting, and for 50 feet outside combustion air inlet 
duct.  There shall be no draft hoods.  The combustion chamber shall be totally enclosed. 

H. The heaters shall utilize factory assembled, highly efficient aluminum reflectors with a 
reflectivity of 97.5 percent. The reflector ends shall be enclosed for maximum radiant heat 
output and minimum convection losses. 

I. The heaters shall be factory assembled and tested.  The heaters shall not require any field 
adjustments to assure maximum performance and safety. Heaters shall operate 
satisfactorily in any position from horizontal to 45 degrees from horizontal, and incline 
mounted up to 2/12 pitch, and shall be suitable for vented/indirect vented applications.  
Heaters shall be designed to operate on propane gas. 

J. Heaters shall be design certified by the American Gas Association. The manufacturer shall 
provide a written limited warranty covering the heavy one-piece cast iron burner for a 
period of 10 years, the emitter tube for a period of 5 years, and all components utilized in 
the heater's control assembly for a period of 1 year. 

K. Provide 24-volt two-stage thermostat as shown on Drawings. 
L. Flue Vents: 

1. Provide and install flue vents on all gas burning devices. 
2. All such flue vents shall be constructed of Metalbestos double wall metal conduit 

and shall be of the sizes recommended by the manufacturers of the devices vented.  
They shall be complete with all couplings and other required fittings and shall 
terminate 24 inches above the roof in a ventilator type weatherproof rainhead similar 
and equal to a Breidert Air-X-Hauster. Where any vent passes through combustible 
construction it shall be provided with a separation in accordance with the standards 
of the NFPA. All vents shall be flashed and counterflashed into the roofing 
construction to the satisfaction of the Architect and shall be watertight.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Verify space is ready for installation of units and openings are as indicated on Shop 
Drawings.

3.2 INSTALLATION

A. Connect propane piping in accordance with NFPA 58.
B. Connect propane piping to unit, full size of unit gas train inlet. Arrange piping with 

clearances for burner service. 
C. Install vent connections in accordance with NFPA 211. Install concentric or separate vents 

on accordance with manufacturer's recommendations.
D. Provide hangers and supports for suspended units. Refer to Section 23 05 00.20 "Basic 

Mechanical Materials and Methods."
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E. Provide operating controls.
F. Provide connection to electrical power systems. Refer to Division 26.

END OF SECTION
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SECTION 23 81 26 - SPLIT SYSTEM AIR CONDITIONERS

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Gas fired furnace.
2. Evaporator coils.
3. Condensing units.

B. Related Requirements:
1. Division 01 Specification Sections apply to Work of this Section.

1.2 REFERENCES

A. American National Standards Institute:
1. ANSI Z83.8 - Gas Unit Heaters.
2. ANSI Z83.9 - Gas-Fired Duct Furnaces.

B. Air-Conditioning and Refrigeration Institute:
1. ARI 210/240 - Unitary Air-Conditioning and Air-Source Heat Pump Equipment.
2. ARI 270 - Sound Rating of Outdoor Unitary Equipment.
3. ARI 520 - Positive Displacement Condensing Units.
4. ARI 610 - Central System Humidifiers for Residential Applications.

C. American Society of Heating, Refrigerating and Air-Conditioning Engineers:
1. ASHRAE 15 - Safety Code for Mechanical Refrigeration.
2. ASHRAE 52.1 - Gravimetric and Dust-Spot Procedures for Testing Air-Cleaning 

Devices Used in General Ventilation for Removing Particulate Matter.
3. ASHRAE 90.1 - Energy Standard for Buildings Except Low-Rise Residential 

Buildings.
4. ASHRAE 103 - Methods of Testing for Annual Fuel Utilization Efficiency of 

Residential Central Furnaces and Boilers.
D. National Electrical Manufacturers Association:

1. NEMA MG 1 - Motors and Generators.
E. National Fire Protection Association:

1. NFPA 31 - Standard for the Installation of Oil-Burning Equipment.
2. NFPA 54 - National Fuel Gas Code.
3. NFPA 90A - Standard for the Installation of Air Conditioning and Ventilating 

Systems.
4. NFPA 90B - Standard for the Installation of Warm Air Heating and Air 

Conditioning Systems.
5. NFPA 211 - Standard for Chimneys, Fireplaces, Vents, and Solid Fuel Burning 

Appliances.
F. Underwriters Laboratories Inc.:

1. UL 207 - Refrigerant-Containing Components and Accessories, Nonelectrical.
2. UL 726 - Oil-Fired Boiler Assemblies.
3. UL 727 - Oil-Fired Central Furnaces.
4. UL 729 - Oil-Fired Floor Furnaces.
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1.3 SUBMITTALS

A. Refer to Division 01 and Section 23 05 00 "General Mechanical Requirements" for 
submittals.

B. Product Data: Submit rated capacities, efficiencies, weights, required clearances, and 
location and size of field connections, accessories, electrical nameplate data, and wiring 
diagrams.

C. Design Data: Indicate refrigerant pipe sizing.
D. Manufacturer's Installation Instructions: Submit rigging, assembly, and installation 

instructions.
E. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

1.4 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: Submit manufacturer's descriptive literature, operating 
instructions, service instructions, installation instructions, maintenance and repair data, and 
parts listing.

1.5 QUALITY ASSURANCE

A. Perform Work in accordance with State standards.

1.6 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this Section 
with minimum 3 years' experience.

B. Installer: Company specializing in performing Work of this Section with minimum 3 years' 
experience.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Accept air handlers, condensing units and thermostats on site in factory packaging. Inspect 
for damage.

1.8 ENVIRONMENTAL REQUIREMENTS

A. Do not install condensing unit foundation pad when ground is frozen or muddy.

1.9 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.10 WARRANTY

A. Furnish 5-year manufacturer's warranty for compressors.
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PART 2 -  PRODUCTS

2.1 GAS FIRED FURNACES

A. Manufacturers:
1. The Trane Company.
2. Lennox.
3. Carrier Corporation.
4. Substitutions: Refer to Section 23 05 00 "General Mechanical Requirements."

B. Self-contained, packaged, factory assembled, pre-wired unit consisting of cabinet, supply 
fan, heating element, controls, air filter and accessories; wired for single power connection 
with control transformer.
1. Air Flow Configuration: Upflow or Horizontal, refer to the Drawings.
2. Fuel: Natural gas fired.
3. Electric Refrigeration: Refrigerant cooling coil and outdoor package containing 

compressor, condenser coil and condenser fan.
4. Accessories: Concentric roof termination kit.

C. Provide equipment that is UL listed as suitable for clearance space available in installed 
location.

D. Cabinet: Steel with baked enamel finish, easily removed and secured access panels with 
safety interlock switches for furnaces installed indoors, insulation. 

E. Supply Fan: Centrifugal type rubber mounted with direct.
F. Motor: Direct drive; 1,750 rpm multiple speed, permanently lubricated.
G. Heat Exchanger: Aluminized steel construction.
H. Gas Burner:

1. Atmospheric type with adjustable combustion air supply.
2. Gas valve provides 100 percent safety gas shut-off; 24 volt combining pressure 

regulation, safety ignition system, manual On-Off valve, pilot filtration, automatic 
electric valves.

3. Electronic or pilot ignition, with electric spark or hot surface igniter.
4. Corrosion resistant combustion air blower with permanently lubricated motor.

I. Gas Burner Safety Controls:
1. Ignition and flame- sensing safety controls to prove adequate combustion air supply 

and stop gas flow on ignition failure.
2. Flame rollout switch: Installed on burner box and prevents unsafe operation.
3. Blocked Vent shutoff system: Temperature sensor installed on draft hood and 

prevents operation, manual reset.
4. Limit Control: Fixed stop at maximum permissible setting, de-energizes burner on 

excessive outlet air temperature, automatic resets.
J. Operating Controls:

1. Room Sensor: Cycles furnace system on and off to maintain room temperature 
setting.

2. Supply Fan Control: Energize from outlet air temperature or timer device 
independent of burner controls, with adjustable timed off delay and fixed timed on 
delay, with manual switch for continuous fan operation. 

3. For additional information refer to 2.5 in this Section.
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K. Air Filters: 1-inch thick glass fiber, disposable type arranged for easy replacement.
L. Performance:

1. Ratings: Seasonal Efficiency Rating not less than requirements of ASHRAE 103.
2. Refer to Furnace Schedule. Gas heating capacities are sea level ratings.
3. Air Handling: Refer to schedule on Drawings.

2.2 AUXILIARY DRAINAGE

A. Where blocked drain or condensate pan overflow can cause building damage, provide 
auxiliary drain pan with a shutoff float switch to turn off unit.
1. Minimum Length and Width: 3 inches larger than unit length and width.
2. Minimum Depth: 1.5 inches.
3. Materials:

a. Metal Pan: Galvanized steel, minimum 0.0276-inch thick.
b. Nonmetallic Pan: Minimum 0.0625-inch thick.

2.3 EVAPORATOR COILS

A. Construction and Ratings: In accordance with ARI 210/240.
B. Evaporator Coil: Copper tube aluminum fin assembly, galvanized or polymeric drain pan, 

drain connection, refrigerant piping connections, restricted distributor or thermostatic 
expansion valve.

2.4 CONDENSING UNITS

A. Manufacturers:
1. Lennox.
2. The Trane Company.
3. Substitutions: Refer to Section 23 05 00 "General Mechanical Requirements."

B. Construction and Ratings: In accordance with ARI 210/240. Testing: ASHRAE 15.
C. Compressor: Hermetic, 3,600 rpm, resiliently mounted integral with condenser, with 

positive lubrication, crankcase heater, high pressure control, motor overload protection, 
service valves and drier. Furnish time delay control to prevent short cycling.

D. Refrigeration Accessories: Filter Drier, high-pressure switch (manual reset), low-pressure 
switch (automatic reset), service valves and gage ports and thermometer well (in liquid 
line).

E. Air Cooled Condenser: Aluminum fin and copper tube coil, with direct drive axial 
propeller fan resiliently mounted, galvanized fan guard.

F. Refrigeration Operating Controls:
1. Room Thermostat: Cycles condensing unit and supply fan to maintain room 

temperature setting.

2.5 CONTROLS

A. Provide 7-day programmable WIFI connected thermostat.

2.6 ELECTRICAL CHARACTERISTICS AND COMPONENTS

A. Division 26 - Electrical for requirements for electrical characteristics.
B. Disconnect Switch: Mount switch on or near equipment.
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PART 3 -  EXECUTION

3.1 EXAMINATION

A. Verify building is ready for installation of units and openings are as indicated on Drawings.
B. Verify piping rough-in is at correct location.
C. Verify electrical rough-in is at correct location.

3.2 INSTALLATION

A. Install refrigerant piping from unit to remote heat pump. Install refrigerant specialties 
furnished with unit.

B. Pipe condensate from drain pan to condensate drainage system. Refer to Drawings.
C. Install accessories furnished loose for field mounting.
D. Install electrical devices furnished loose for field mounting.
E. Install control wiring between unit control panel and field mounted control devices.

3.3 CLEANING

A. After construction is completed, clean exposed surfaces of units.
B. Vacuum clean coils and inside of cabinets.
C. Touch up marred or scratched surfaces of factory finished cabinets, using finish materials 

furnished by manufacturer.

3.4 DEMONSTRATION

A. Demonstrate unit operation and maintenance.
B. Furnish services of manufacturer's technical representative for 2 hours to instruct Owner's 

personnel in operation and maintenance of units. Schedule training with Owner, provide at 
least 7 days' notice before training date.

3.5 PROTECTION OF FINISHED WORK

A. Protect finished surfaces of cabinets with protective covers during remainder of 
construction.

END OF SECTION

4026322
04/23

SPLIT SYSTEM AIR CONDITIONERS 23 81 26 - 5



Midland County
Facilities Warehouse

 

Pulled from , 8964.20SECTION 23 81 26.10 - DUCTLESS SPLIT-SYSTEM AIR CONDITIONERS

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes mini-split system air conditioners, with remote air cooled condensing 
units.

B. Related Requirements:
1. Division 01 Specification Sections apply to Work of this Section. 
2. Section 23 05 00   "General Mechanical Requirements."
3. Division 26 Electrical.

1.2 REFERENCES

A. ARI 210/240 - Unitary Air-Conditioning and Air-Source Heat Pump Equipment.
B. ARI 270 - Sound Rating of Outdoor Unitary Equipment.
C. ARI 340/360 - Commercial and Industrial Unitary Air-Conditioning and Heat Pump 

Equipment.
D. ASHRAE 52.1 - Gravimetric and Dust-Spot Procedures for Testing Air-Cleaning Devices 

Used in General Ventilation for Removing Particulate Matter.
E. NFPA 90A - Standard for the Installation of Air Conditioning and Ventilating Systems.

1.3 SUBMITTALS

A. Refer to Division 01 and Section 23 05 00   "General Mechanical Requirements" for 
submittals.

B. Product Data: Submit data indicating:
1. Cooling and heating capacities.
2. Dimensions.
3. Rough-in connections and connection requirements.
4. Duct connections.
5. Electrical requirements with electrical characteristics and connection requirements.
6. Controls.
7. Accessories.

C. Manufacturer's Installation Instructions: Submit assembly, support details, connection 
requirements, and include start-up instructions.

D. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

1.4 CLOSEOUT SUBMITTALS

A. Project Record Documents: Record actual locations of controls separate from units.
B. Operation and Maintenance Data: Submit manufacturer's descriptive literature, operating 

instructions, installation instructions, and maintenance and repair data.

1.5 QUALITY ASSURANCE

A. Cooling Capacity: Rate in accordance with ARI 210/240.
B. Sound Rating: Measure in accordance with ARI 270.
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C. Insulation and Adhesives: Conform to requirements of NFPA 90A.

1.6 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this Section 
with minimum 3 years' experience.

B. Installer: Company specializing in performing Work of this Section with minimum 3 years' 
experience.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Accept equipment on site in factory packaging. Inspect for damage.
B. Protect equipment from damage by providing temporary covers until construction is 

complete in adjacent space.

1.8 WARRANTY

A. Furnish 5-year manufacturer's warranty for compressors.

PART 2 -  PRODUCTS

2.1 MINI SPLIT SYSTEM AIR CONDITIONERS

A. Manufacturers:
1. Carrier.
2. Daikin.
3. Mitsubishi Electric.
4. L.G.
5. Samsung.
6. Substitutions: Refer to Section 23 05 00 "General Mechanical Requirements."

B. Wal-Mounted Indoor Unit:
1. Indoor unit shall be factory assembled, wired and run tested. Contained within the 

unit shall be all factory wiring, piping, control circuit board and fan motor. The unit 
shall have a self-diagnostic function, 3-minute time delay mechanism, an auto restart 
function, an emergency operation function and a test run switch. Indoor unit and 
refrigerant pipes will be charged with dry air instead of refrigerant before shipment 
from the factory.

2. Unit Cabinet:
a. Casing shall have a white finish.
b. Multi-directional drain and refrigerant piping offering 4 directions for 

refrigerant piping and 2 directions for draining shall be standard.
c. There shall be a separate back plate which secures the unit firmly to the wall.

3. Fan:
a. Evaporator fan shall be an assembly with a line-flow fan direct driven by a 

single motor.
b. Fan shall be statically and dynamically balanced and run on a motor with 

permanently lubricated bearings.
c. A manual adjustable guide vane shall be provided with the ability to change 

the airflow from side to side (left to right).
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d. A motorized air sweep flow louver shall provide an automatic change in 
airflow by directing the air up and down to provide for uniform air 
distribution.

e. Indoor fan shall consist of 3 speeds: High, Medium, and Low.
4. Filter: Return air shall be filtered by means of an easily removable washable filter.
5. Coil:

a. Evaporator coil shall be of nonferrous construction with smooth plate fins on 
copper tubing.

b. Tubing shall have inner grooves for high efficiency heat exchange.
c. All tube joints shall be brazed with phos copper or silver alloy.
d. Coils shall be pressure tested at the factory.
e. A condensate pan and drain shall be provided under the coil.

6. Electrical:
a. Unit shall be powered from the outdoor unit.
b. Indoor unit shall not have any supplemental electrical heat elements.

7. Control:
a. This unit shall have a wireless controller to perform input functions necessary 

to operate the system.
b. Controller shall consist of a Power On-Off switch, Mode Selector, 

Temperature Setting, Timer Control, Fan Speed Select and Auto Vane 
selector.

c. Temperature changes shall be by 2 degrees Fahrenheit increments with a 
range of 59 to 89 degrees Fahrenheit.

d. Microprocessor located in the indoor unit shall have the capability of sensing 
return air temperature and indoor coil temperature, receiving and processing 
commands from the wireless controller, providing emergency operation and 
controlling the outdoor unit.

e. System shall be capable of automatic restart when power is restored after 
power interruption.

f. Control system shall control the continued operation of the air sweep louvers, 
as well as provide on/off and system/mode function switching.

C. Outdoor Unit:
1. Outdoor unit is designed specifically for use with the indoor units. The unit must 

have a powder coated finish. Outdoor unit shall be completely factory assembled, 
piped and wired. Each unit must be run tested at the factory.

2. Unit Cabinet: Casing shall be fabricated of galvanized steel, bonderized and finished 
with a powder coated baked enamel. Provide with manufacturers hail guard.

3. Fan:
a. Unit shall be furnished with a direct drive propeller type fan.
b. Motor shall have inherent protection, be permanently lubricated bearings.
c. Fan motor shall be mounted for quiet operation.
d. Fan shall be provided with a raised guard to prevent contact with moving 

parts.
e. outdoor unit shall have a horizontal discharge airflow.

4. Coil:
a. Condenser coil shall be of nonferrous construction with lanced or corrugated 

plate fins on copper tubing.
b. Coil shall be protected with an integral metal guard.
c. Refrigerant flow from the condenser shall be controlled by means of a 

metering orifice.
d. Provide with either a factory installed or field installed hail screen.
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5. Compressor:
a. Compressor shall be a high-performance rotary.
b. Outdoor unit shall have an accumulator.
c. Compressor will be equipped with an internal thermal overload.
d. Outdoor unit must have the ability to operate with a maximum height 

difference of 25 feet and have refrigerant tubing length of 49 feet between 
indoor and outdoor units without the need for line size changes, traps or 
additional oil.

e. Compressor shall be mounted to avoid the transmission of vibration.
6. Electrical:

a. Unit electrical power shall be as scheduled.
b. Outdoor unit shall be controlled by the microprocessor located in the indoor 

unit.

2.2 ELECTRICAL CHARACTERISTICS AND COMPONENTS

A. Electrical Characteristics: In accordance with Division 26 Electrical.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Verify piping rough-in is at correct location.
B. Verify electrical rough-in is at correct location.

3.2 INSTALLATION

A. Install refrigerant piping from unit to remote condensing unit. Install refrigerant specialties 
furnished with unit.

B. Pipe condensate from drain pan to condensate drainage system. Refer to Drawings.
C. Install accessories furnished loose for field mounting.
D. Install electrical devices furnished loose for field mounting.
E. Install control wiring between unit control panel and field mounted control devices.

3.3 CLEANING

A. After construction is completed, clean exposed surfaces of units.
B. Vacuum clean coils and inside of cabinets.
C. Touch-up marred or scratched surfaces of factory finished cabinets, using finish materials 

furnished by manufacturer.

3.4 DEMONSTRATION

A. Demonstrate unit operation and maintenance.
B. Furnish services of manufacturer's technical representative for 2 hours to instruct Owner's 

personnel in operation and maintenance of units. Schedule training with Owner, provide at 
least 7 days' notice to of training date.
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3.5 PROTECTION OF FINISHED WORK

A. Protect finished surfaces of cabinets with protective covers during remainder of 
construction.

END OF SECTION
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SECTION 31 10 00 - SITE CLEARING

PART 1 -  GENERAL

1.1 SUMMARY

A. Related Requirements:
1. Division 01 Specification Sections apply to Work of this Section.

1.2 DEFINITIONS

A. Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally 
occurring soil profile, typified by less than 1 percent organic matter and few soil 
organisms.

B. Surface Soil: Soil that is present at the top layer of the existing soil profile. In undisturbed 
areas, surface soil is typically called "topsoil," but in disturbed areas such as urban 
environments, the surface soil can be subsoil.

C. Plant-Protection Zone: Area surrounding individual trees, groups of trees, shrubs, or other 
vegetation to be protected during construction and indicated on Drawings.

D. Tree-Protection Zone: Area surrounding individual trees or groups of trees to be protected 
during construction and [indicated on Drawings] [indicated according to requirements 
in Section 01 56 39 "Temporary Tree and Plant Protection."] <Insert requirement>.

E. Vegetation: Trees, shrubs, groundcovers, grass, and other plants.

1.3 MATERIAL OWNERSHIP

A. Except for materials indicated to be stockpiled or otherwise remain Owner's property, 
cleared materials shall become Contractor's property and shall be removed from Project 
site.

1.4 FIELD CONDITIONS

A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent 
occupied or used facilities during site-clearing operations.
1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 

without permission from Owner and authorities having jurisdiction.
2. Provide alternate routes around closed or obstructed trafficways if required by 

Owner or authorities having jurisdiction.

PART 2 -  PRODUCTS

2.1 MATERIALS

A. Satisfactory Soil Material: Requirements for satisfactory soil material are specified in 
Section 31 20 00 "Earth Moving."
1. Obtain approved borrow soil material off-site when satisfactory soil material is not 

available on-site.
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B. Antirust Coating: Fast-curing, lead- and chromate-free, self-curing, universal 
modified-alkyd primer complying with [MPI #23 (surface-tolerant, anticorrosive metal 
primer)] [or] [SSPC-Paint 20 or SSPC-Paint 29 zinc-rich coating] <Insert 
requirement>.

PART 3 -  EXECUTION

3.1 PREPARATION

A. Protect and maintain benchmarks and survey control points from disturbance during 
construction.

B. Verify that trees, shrubs, and other vegetation to remain or to be relocated have been 
flagged and that protection zones have been identified and enclosed according to 
requirements in Section 01 56 39 "Temporary Tree and Plant Protection."

C. Protect existing site improvements to remain from damage during construction.
1. Restore damaged improvements to their original condition, as acceptable to Owner.

3.2 EXISTING UTILITIES

A. Locate, identify, and disconnect utilities indicated to be abandoned in place.

END OF SECTION
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SECTION 31 20 00.10 - EARTH MOVING FOR FACILITY

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Preparing subgrades for slabs-on-grade.
2. Excavating and backfilling for buildings and structures.
3. Drainage course for concrete slabs-on-grade.
4. Excavating and backfilling trenches for utilities and pits for buried utility structures.
5. Excavating well hole to accommodate elevator-cylinder assembly.

B. Related Requirements:
1. Division 01 Specification Sections apply to Work of this Section.
2. Section 00 31 32 "Geotechnical Data" and attachments.
3. Section 01 50 00 "Temporary Facilities and Controls." Temporary controls, utilities, 

and support facilities; also for temporary Site fencing if not in another Section.
4. Section 03 30 00 "Cast-In-Place Concrete:" Granular course if placed over vapor 

retarder and beneath the slab-on-grade.
C. Note: If conflicts between requirements shown in this Section and the Geotechnical Report, 

the most stringent shall apply.
1. Over-excavation, extent of over-excavation, soil scarification and recompaction of 

subbase, installation of engineered fill, fill compaction, etc., shall be as outlined in 
the Geotechnical Report provided by Amec Foster Wheeler, Amec Foster Wheeler 
Project No. 1737192026 dated October 5, 2017. This Geotechnical Report may be 
found in the Project Manual.

1.2 DEFINITIONS

A. Backfill: Soil material or controlled low-strength material used to fill an excavation.
1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches 

to support sides of pipe.
2. Final Backfill: Backfill placed over initial backfill to fill a trench.

B. Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before 
laying pipe.

C. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.
D. Drainage Course: Aggregate layer supporting the slab-on-grade that also minimizes 

upward capillary flow of pore water.
E. Excavation: Removal of material encountered above subgrade elevations and to lines and 

dimensions indicated.
1. Unauthorized Excavation: Excavation below subgrade elevations or beyond 

indicated lines and dimensions without direction by Architect. Unauthorized 
excavation, as well as remedial work directed by Architect, shall be without 
additional compensation.

F. Fill: Soil materials used to raise existing grades.
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G. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, 
mechanical and electrical appurtenances, or other man-made stationary features 
constructed above or below the ground surface.

H. Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill 
immediately below subbase, drainage fill, drainage course, or topsoil materials.

I. Utilities: On-site underground pipes, conduits, ducts, and cables as well as underground 
services within buildings.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of the following manufactured products required:
1. Controlled low-strength material, including design mixture.
2. Warning tapes.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data: For qualified testing agency.
B. Material Test Reports: For each on-site and borrow soil material proposed for fill and 

backfill as follows:
1. Classification according to ASTM D2487.
2. Laboratory compaction curve according to ASTM D698.

1.5 FIELD CONDITIONS

A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent 
occupied or used facilities during earth-moving operations.
1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 

without permission from Owner and authorities having jurisdiction.
2. Provide alternate routes around closed or obstructed traffic ways if required by 

Owner or authorities having jurisdiction.
B. Improvements on Adjoining Property: Authority for performing earth moving indicated on 

property adjoining Owner's property will be obtained by Owner before award of Contract.
1. Do not proceed with work on adjoining property until directed by Architect.

C. Utility Locator Service: Notify utility locator service for area where Project is located 
before beginning earth-moving operations.

D. Do not commence earth-moving operations until temporary site fencing and erosion- and 
sedimentation-control measures specified in Section 01 50 00 "Temporary Facilities and 
Controls" are in place.
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PART 2 -  PRODUCTS

2.1 SOIL MATERIALS

A. Reference Section 00 31 32 "Geotechnical Data."
B. General: Provide borrow soil materials when sufficient satisfactory soil materials are not 

available from excavations.
C. Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, 

crushed stone, and natural or crushed sand; ASTM D2940; except with 100 percent passing 
a 1-inch sieve and not more than 8 percent passing a No. 200sieve.

D. Drainage Course: Narrowly graded mixture of washed crushed stone, or crushed or 
uncrushed gravel; ASTM D442.
1. The drainage base should have a plasticity index of no greater than 12 when tested 

in accordance with ASTM D4318.
2. The coarse aggregate should have a percent of wear, when subjected to the Los 

Angeles abrasion test (ASTM C131), of no greater than 50.
3. Granular base should be compacted to at least 95 percent of ASTM D1557 

maximum dry density.

Sieve Size
(Square Openings)

Precent Passing
By Dry Weight

1 inch 100
3/4-inch 85 “ 100

No. 4 45 “ 95
No. 200 0 “ 8

E. Sand: ASTM C33; fine aggregate.
F. Impervious Fill: Clayey gravel and sand mixture capable of compacting to a dense state.

2.2 CONTROLLED LOW-STRENGTH MATERIAL

A. Controlled Low-Strength Material: Self-compacting, low-density, flowable concrete 
material produced from the following:
1. Portland Cement: ASTM C150, Type I.
2. Fly Ash: ASTM C618, Class C or F.
3. Normal-Weight Aggregate: ASTM C33, 3/4-inch nominal maximum aggregate size.
4. Foaming Agent: ASTM C869.
5. Water: ASTM C94.
6. Air-Entraining Admixture: ASTM C260.

B. Produce low-density, controlled low-strength material with the following physical 
properties:
1. Compressive Strength: 140 psi, when tested according to ASTM C495.
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2.3 ACCESSORIES

A. Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape manufactured for 
marking and identifying underground utilities, 6 inches wide and 4 mils thick, continuously 
inscribed with a description of the utility; colored as follows:
1. Red: Electric.
2. Yellow: Gas, oil, steam, and dangerous materials.
3. Orange: Telephone and other communications.
4. Blue: Water systems.
5. Green: Sewer systems.

B. Detectable Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape 
manufactured for marking and identifying underground utilities, a minimum of 6 inches 
wide and 4 mils thick, continuously inscribed with a description of the utility, with metallic 
core encased in a protective jacket for corrosion protection, detectable by metal detector 
when tape is buried up to 30 inches deep; colored as follows:
1. Red: Electric.
2. Yellow: Gas, oil, steam, and dangerous materials.
3. Orange: Telephone and other communications.
4. Green: Sewer systems.

PART 3 -  EXECUTION

3.1 PREPARATION

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused 
by settlement, lateral movement, undermining, washout, and other hazards created by 
earth-moving operations.

B. Protect and maintain erosion and sedimentation controls during earth-moving operations.
C. Protect subgrades and foundation soils from freezing temperatures and frost. Remove 

temporary protection before placing subsequent materials.

3.2 DEWATERING

A. Prevent surface water and ground water from entering excavations, from ponding on 
prepared subgrades, and from flooding Project Site and surrounding area.

B. Protect subgrades from softening, undermining, washout, and damage by rain or water 
accumulation.
1. Reroute surface water runoff away from excavated areas. Do not allow water to 

accumulate in excavations. Do not use excavated trenches as temporary drainage 
ditches.

3.3 EXPLOSIVES

A. Explosives: Do not use explosives.
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3.4 EXCAVATION FOR STRUCTURES

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch. 
If applicable, extend excavations a sufficient distance from structures for placing and 
removing concrete formwork, for installing services and other construction, and for 
inspections.
1. Excavations for Footings and Foundations: Reference Section 00 31 32 

"Geotechnical Data."
2. Excavations for Slabs: Reference Section 00 31 32 "Geotechnical Data."

3.5 EXCAVATION FOR UTILITY TRENCHES

A. Excavate trenches to indicated gradients, lines, depths, and elevations.
1. Beyond building perimeter, excavate trenches to allow installation of top of pipe 

below frost line.
B. Excavate trenches to uniform widths to provide the following clearance on each side of 

pipe or conduit. Excavate trench walls vertically from trench bottom to 12 inches higher 
than top of pipe or conduit unless otherwise indicated.
1. Clearance: 12 inches each side of pipe or conduit.

C. Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and 
support of pipes and conduit. Shape subgrade to provide continuous support for bells, 
joints, and barrels of pipes and for joints, fittings, and bodies of conduits. Remove 
projecting stones and sharp objects along trench subgrade.
1. For pipes and conduit less than 6 inches in nominal diameter, hand-excavate trench 

bottoms and support pipe and conduit on an undisturbed subgrade.
2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of trench 

to support bottom 90 degrees of pipe or conduit circumference. Fill depressions with 
tamped sand backfill.

3. For flat-bottomed, multiple-duct conduit units, hand-excavate trench bottoms and 
support conduit on an undisturbed subgrade.

4. Excavate trenches 6 inches deeper than elevation required in rock or other 
unyielding bearing material to allow for bedding course.

D. Trench Bottoms: Excavate trenches 4 inches deeper than bottom of pipe and conduit 
elevations to allow for bedding course. Hand-excavate deeper for bells of pipe.
1. Excavate trenches 6 inches deeper than elevation required in rock or other 

unyielding bearing material to allow for bedding course.

3.6 SUBGRADE INSPECTION

A. Notify Architect when excavations have reached required subgrade.
B. If Architect determines that unsatisfactory soil is present, continue excavation and replace 

with compacted backfill or fill material as directed.
C. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, 

or construction activities, as directed by Architect, without additional compensation.
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3.7 UNAUTHORIZED EXCAVATION

A. Fill unauthorized excavation under foundations or wall footings by extending bottom 
elevation of concrete foundation or footing to excavation bottom, without altering top 
elevation. Lean concrete fill, with 28-day compressive strength of 2,500 psi, may be used 
when approved by Architect.
1. Fill unauthorized excavations under other construction, pipe, or conduit as directed 

by Architect.

3.8 STORAGE OF SOIL MATERIALS

A. Stockpile borrow soil materials and excavated satisfactory soil materials without 
intermixing. Place, grade, and shape stockpiles to drain surface water. Cover to prevent 
windblown dust.
1. Stockpile soil materials away from edge of excavations. Do not store within drip line 

of remaining trees.

3.9 BACKFILL

A. Place and compact backfill in excavations promptly, but not before completing the 
following:
1. Construction below finish grade including, where applicable, subdrainage, 

dampproofing, waterproofing, and perimeter insulation.
2. Surveying locations of underground utilities for Record Documents.
3. Testing and inspecting underground utilities.
4. Removing concrete formwork.
5. Removing trash and debris.
6. Removing temporary shoring, bracing, and sheeting.
7. Installing permanent or temporary horizontal bracing on horizontally supported 

walls.
B. Place backfill on subgrades free of mud, frost, snow, or ice.

3.10 UTILITY TRENCH BACKFILL

A. Place backfill on subgrades free of mud, frost, snow, or ice.
B. Place and compact bedding course on trench bottoms and where indicated. Shape bedding 

course to provide continuous support for bells, joints, and barrels of pipes and for joints, 
fittings, and bodies of conduits.

C. Trenches under Footings: Backfill trenches excavated under footings and within 18 inches 
of bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of 
footings. Concrete is specified in Section 03 30 00 "Cast-in-Place Concrete."

D. Backfill voids with satisfactory soil while removing shoring and bracing.
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E. Initial Backfill:
1. Soil Backfill: Place and compact initial backfill of satisfactory soil, free of particles 

larger than 1 inch in any dimension, to a height of 12 inches over the pipe or 
conduit.
a. Carefully compact initial backfill under pipe haunches and compact evenly up 

on both sides and along the full length of piping or conduit to avoid damage 
or displacement of piping or conduit. Coordinate backfilling with utilities 
testing.

2. Controlled Low-Strength Material: Place initial backfill of controlled low-strength 
material to a height of 12 inches over the pipe or conduit. Coordinate backfilling 
with utilities testing.

F. Final Backfill:
1. Soil Backfill: Place and compact final backfill of satisfactory soil to final subgrade 

elevation.
2. Controlled Low-Strength Material: Place final backfill of controlled low-strength 

material to final subgrade elevation.
G. Warning Tape: Install warning tape directly above utilities, 12 inches below finished grade, 

except 6 inches below subgrade under pavements and slabs.

3.11 SOIL FILL

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so 
fill material will bond with existing material.

B. Place and compact fill material in layers to required elevations as follows:
1. Under building slabs, use engineered fill.
2. Under footings and foundations, use engineered fill.

C. Place soil fill on subgrades free of mud, frost, snow, or ice.

3.12 SOIL MOISTURE CONTROL

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before 
compaction to within 2 percent of optimum moisture content.
1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or 

contain frost or ice.
2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that 

exceeds optimum moisture content by 2 percent and is too wet to compact to 
specified dry unit weight.

3.13 COMPACTION OF SOIL BACKFILLS AND FILLS

A. Reference Section 00 31 32 "Geotechnical Data."
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3.14 GRADING

A. General: Uniformly grade areas to a smooth surface, free of irregular surface changes. 
Comply with compaction requirements and grade to cross sections, lines, and elevations 
indicated.
1. Provide a smooth transition between adjacent existing grades and new grades.
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface 

tolerances.
B. Grading inside Building Lines: Finish subgrade to a tolerance of 1/2-inch when tested with 

a 10-foot straightedge.

3.15 DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE

A. Place drainage course on subgrades free of mud, frost, snow, or ice.
B. On prepared subgrade, place and compact drainage course under cast-in-place concrete 

slabs-on-grade as follows:
1. Install vapor barrier on prepared subgrade according to manufacturer's written 

instructions, overlapping sides and ends.
2. Place drainage course 6 inches or less in compacted thickness in a single layer.
3. Compact each layer of drainage course to required cross sections and thicknesses to 

not less than 95 percent of maximum dry unit weight according to ASTM D698.

3.16 FIELD QUALITY CONTROL

A. Special Inspections: Owner will engage a qualified special inspector to perform the 
following special inspections:
1. Determine prior to placement of fill that site has been prepared in compliance with 

requirements.
2. Determine that fill material and maximum lift thickness comply with requirements.
3. Determine, at the required frequency, that in-place density of compacted fill 

complies with requirements.
B. Testing Agency: Owner will engage a qualified geotechnical engineering testing agency to 

perform tests and inspections.
C. Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed 

with subsequent earth moving only after test results for previously completed work comply 
with requirements.

D. Footing Subgrade: At footing subgrades, at least one test of each soil stratum will be 
performed to verify design bearing capacities. Subsequent verification and approval of 
other footing subgrades may be based on a visual comparison of subgrade with tested 
subgrade when approved by Architect.
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E. Testing agency will test compaction of soils in place according to ASTM D1556, 
ASTM D2167, ASTM D2922, and ASTM D2937 as applicable. Tests will be performed at 
the following locations and frequencies:
1. Building Slab Areas: At subgrade and at each compacted fill and backfill layer, at 

least one test for every 2,000 square feet or less of paved area or building slab but in 
no case fewer than three tests.

2. Foundation Wall Backfill: At each compacted backfill layer, at least one test for 
every 100 feet or less of wall length but no fewer than two tests.

3. Trench Backfill: At each compacted initial and final backfill layer, at least one test 
for every 150 feet or less of trench length but no fewer than two tests.

F. When testing agency reports that subgrades, fills, or backfills have not achieved degree of 
compaction specified, scarify and moisten or aerate, or remove and replace soil materials to 
depth required; recompact and retest until specified compaction is obtained.

3.17 PROTECTION

A. Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. 
Keep free of trash and debris.

B. Repair and reestablish grades to specified tolerances where completed or partially 
completed surfaces become eroded, rutted, settled, or where they lose compaction due to 
subsequent construction operations or weather conditions.
1. Scarify or remove and replace soil material to depth as directed by Architect; 

reshape and recompact.
C. Where settling occurs before Project correction period elapses, remove finished surfacing, 

backfill with additional soil material, compact, and reconstruct surfacing.
1. Restore appearance, quality, and condition of finished surfacing to match adjacent 

work, and eliminate evidence of restoration to greatest extent possible.

3.18 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A. Transport surplus satisfactory soil to designated storage areas on Owner's property. 
Stockpile or spread soil as directed by Architect.
1. Remove waste materials, including unsatisfactory soil, trash, and debris, and legally 

dispose of them off Owner's property.

END OF SECTION
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SECTION 31 22 13 - ROUGH GRADING

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Cutting, grading, [filling,] [rough contouring,] [compacting,] [and] <________> 

site for [site structures,] [building pads,] [and] <________>.

B. Related Sections:
1. Section 02 41 16 - Structure Demolition.
2. Section 31 05 13 - Soils for Earthwork: Soils for fill.
3. Section 31 05 16 - Aggregates for Earthwork: Aggregates for fill.
4. Section 31 10 00 - Site Clearing: Excavating topsoil.
5. Section 31 23 16 - Excavation: Building excavation.
6. Section 31 23 16.13 - Trenching: Trenching and backfilling for utilities.
7. Section 31 23 16.26 - Rock Removal.
8. Section 31 23 23 - Fill: General building area backfilling.
9. Section 32 91 19 - Landscape Grading: Finish grading with topsoil to contours.

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT

A. Topsoil Fill Type <________>:
1. Basis of Measurement: By cubic [yard] [foot].
2. Basis of Measurement: By square [yard] [foot] to elevations indicated on Drawings.
3. Basis of Payment: Includes [excavating existing soil,] [supplying soil materials,] 

stockpiling, [scarifying substrate surface,] placing where required, and 
compacting.

B. Subsoil Fill Type <________>:
1. Basis of Measurement: By the cubic [yard] [foot].
2. Basis of Measurement: By the square [yard] [foot] to elevations indicated on 

Drawings.
3. Basis of Payment: Includes [excavating existing subsoil,] [supplying subsoil 

materials,] stockpiling, [scarifying substrate surface,] placing where required, and 
compacting.

C. Structural Fill Type <________>:
1. Basis of Measurement: By the cubic [yard] [foot].
2. Basis of Measurement: By the square [yard] [foot] to elevations indicated on 

Drawings.
3. Basis of Payment: Includes [excavating existing subsoil,] [supplying structural fill 

materials,] stockpiling, [scarifying substrate surface,] placing where required, and 
compacting.

D. Granular Fill Type <________>:
1. Basis of Measurement: By the cubic [yard] [foot].
2. Basis of Measurement: By the square [yard] [foot] to elevations indicated on 

Drawings.
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3. Basis of Payment: Includes [supplying granular fill materials,] stockpiling, 
scarifying substrate surface, placing where required, and compacting.

1.3 REFERENCES

A. American Association of State Highway and Transportation Officials:
1. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils 

Using a 4.54-kg (10-lb) Rammer and a 457-mm (18-in.) Drop.

B. ASTM International:
1. ASTM C136 - Standard Test Method for Sieve Analysis of Fine and Coarse 

Aggregates.
2. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of 

Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3).
3. ASTM D1556 - Standard Test Method for Density and Unit Weight of Soil in Place 

by the Sand-Cone Method.
4. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics 

of Soil Using Modified Effort (56,000 ft-lbf/ft3 (2,700 kN-m/m3).
5. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place 

by the Rubber Balloon Method.
6. ASTM D2419 - Standard Test Method for Sand Equivalent Value of Soils and Fine 

Aggregate.
7. ASTM D2434 - Standard Test Method for Permeability of Granular Soils (Constant 

Head).
8. ASTM D2922 - Standard Test Method for Density of Soil and Soil-Aggregate in 

Place by Nuclear Methods (Shallow Depth).
9. ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in Place 

by Nuclear Methods (Shallow Depth).

1.4 QUALITY ASSURANCE

A. Perform Work in accordance with [ASTM C136,] [ASTM D2419,] [and] [ASTM 
D2434].

B. Perform Work in accordance with [State] [Municipality] of <________> [Highways] 
[Public Works] [standard.]

C. Maintain [one copy] <________> [copies] of [each] document on site.

PART 2 -  PRODUCTS

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Section 01 30 00 - Administrative Requirements: Verification of existing conditions before 
starting work.

B. Verify site conditions under provisions of Section <____________________.>
C. Verify survey bench mark and intended elevations for the Work are as indicated on 

Drawings.
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3.2 PREPARATION

A. Call Local Utility Line Information service at <________> not less than [three] 
<________> working days before performing Work.
1. Request underground utilities to be located and marked within and surrounding 

construction areas.

B. Identify required lines, levels, contours, and datum.
C. Notify [utility company] <________> to remove [and relocate] utilities.
D. Protect utilities indicated to remain from damage.
E. Protect plant life, lawns, [rock outcropping] and other features remaining as portion of 

final landscaping.
F. Protect bench marks, [survey control point,] [existing structures,] [fences,] sidewalks, 

paving, and curbs from excavating equipment and vehicular traffic.

3.3 SUBSOIL EXCAVATION

A. Excavate subsoil from [areas to be further excavated, relandscaped, or regraded.] 
[marked areas.] [entire site.]

B. Do not excavate wet subsoil [or excavate and process wet material to obtain optimum 
moisture content].

C. When excavating through roots, perform Work by hand and cut roots with sharp axe.
D. Remove excess subsoil not intended for reuse, from site.
E. Remove subsoil from site.
F. Stockpile subsoil in area designated on site to depth not exceeding [8] <________> feet 

and protect from erosion.
G. Stockpile excavated material in area designated on site in accordance with Section 

[310513] [310516].
H. Benching Slopes: Horizontally bench existing slopes greater than [1: 4] <________> to 

key placed fill material to slope to provide firm bearing.
I. Stability: Replace damaged or displaced subsoil as specified for fill.

3.4 FILLING

A. Fill areas to contours and elevations with unfrozen materials.
B. Place fill material in continuous layers and compact [in accordance with schedule at end 

of this section].

C. Maintain optimum moisture content of fill materials to attain required compaction density.
D. Slope grade away from building minimum [5] [2] percent slope for minimum distance of 

10 ft, unless noted otherwise.
E. Make grade changes gradual. Blend slope into level areas.
F. Repair or replace items indicated to remain damaged by excavation or filling.
G. Install Work in accordance with [State] [Municipality] of <________> [Highways] 

[Public Works] [standards.]

3.5 TOLERANCES

A. Section 01 40 00 - Quality Requirements: Tolerances.
B. Top Surface of Subgrade: Plus or minus [1/10] <________> foot from required elevation.
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3.6 SCHEDULES

A. Previous Structural Fill:
1. Fill Type <________>: [To subgrade elevation.] <________> [thick.]
2. Compact uniformly to minimum [95] [97] [100] <________> percent of maximum 

density.

END OF SECTION
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SECTION 31 23 00 - EXCAVATION AND FILL 

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes earthwork:
1. Miscellaneous grading to repair erosion and proof rolling subgrades.
2. General excavation and filling for all areas to new contours.
3. Excavating and backfilling anchor trenches.

B. Related Requirements:
1. Division 01 Specification Sections apply to Work of this Section.
2. Section 31 90 33 “Compacted Clay Liners.”
3. Section 31 90 34 “High-Density Polyethylene (HDPE) Geomembrane Liner.”

1.2 REFERENCES

A. These publications form part of this Specification to extent referenced and are referred to 
in text by basic designation, title, or used to establish criteria. Latest publication in use at 
time of executed contract shall be used on this Project.
1. ASTM D698 – Standard Test Methods for Laboratory Compaction Characteristics 

of Soil Using Standard Effort (12,400 ft-lb/ft).
2. ASTM D4318 – Standard Test Methods for Liquid Limit, Plastic Limit, and 

Plasticity of Soils.
3. ASTM D6938 – Standard Test Method for In-Place Density and Water Content of 

Soil and Soil-Aggregate by Nucleus Methods (Shallow Depth).
4. TCEQ, 30 TAC Chapter 330 - Texas Commission on Environmental Quality, 

Municipal Solid Waste Regulation.

1.3 DEFINITIONS

A. Backfill - Specified material used in refilling cut, trench, over excavation, or other 
excavation, placed at a specified degree of compaction.

B. Compaction - Process of mechanically stabilizing material by increasing density at 
controlled-moisture condition. 
1. Degree of Compaction - Percentage of maximum density obtained by test procedure 

described in ASTM D698 for general soil types abbreviated herein as "95-percent 
ASTM D698 maximum density."

C. Embankment - A fill having a top is higher than adjoining ground.
D. Excavation - Removal of material encountered to subgrade elevations and reuse or disposal 

of materials removed.
E. Fill - Specified material placed at specified degree of compaction to obtain indicated grade 

or elevation.
F. Hard Material - Weathered rock, dense consolidated deposits, or conglomerate materials, 

(excluding manmade materials like concrete), not included in definition of "rock" but 
usually requires use of heavy excavation equipment with ripper teeth or jack hammers for 
removal.

G. In Situ Soil - Existing in-place soil.
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H. Lift - Layer (or course) of soil placed on top of previously-prepared or -placed soil.
I. Rock - Solid, homogeneous, interlocking crystalline material with firmly cemented, 

laminated, or foliated masses or conglomerate deposits, not removed without systematic 
drilling and blasting, drilling, expansion jacks or feather wedges, or backhoe-mounted 
pneumatic hole punchers or rock breakers; also large boulders, buried masonry, or concrete 
other than pavement, exceeding 1 cubic yard in volume. Removal of "hard material" not 
considered rock excavation because of intermittent drilling and blasting performed merely 
to increase production.

J. Soil - Surface material of earth's crust resulting from chemical and mechanical weathering 
of rock and organic material.

K. Subgrade:
1. Material in excavation (cuts) and fills (embankments) immediately below any 

subbase, base, liner, or other improvement.
2. Also the level below work above referenced.

L. Topsoil - In natural or undisturbed soil formations, fine-grained, weathered material on 
surface or directly below any loose or partially-decomposed organic matter. Topsoil may 
be a dark-colored, fine, silty, or sandy material with high content of well-decomposed 
organic matter, often containing traces of parent rock material. Gradation and material 
requirements specified herein apply to all topsoil references in Contract. Material shall be 
representative of productive soils in vicinity.

M. Unauthorized Excavation - Removing materials beyond indicated subgrade elevations or 
dimensions without Engineer direction. Unauthorized excavation, as well as remedial work 
directed by Engineer, shall be at Contractor expense.

N. Unsatisfactory Material:
1. Existing, in situ soil or other material identified with insufficient strength 

characteristics or stability to carry intended loads in fill or embankment without 
excessive consolidation or loss of stability. 

2. Also includes manmade fills, refuse, frozen material, uncompacted backfills from 
previous construction, unsound rock or soil lenses, or other deleterious or 
objectionable material. 

O. Working Platform - Layer of compacted crushed rock or natural stone that replaces in situ 
soil to provide a stable, uniform bearing foundation for construction equipment to facilitate 
further site construction.

1.4 DELIVERY AND STORAGE

A. Deliver and store materials as needed to prevent contamination or segregation.

1.5 QUALITY ASSURANCE

A. Codes and Standards: Perform earthwork per requirements of authorities having 
jurisdiction.

1.6 CRITERIA FOR BIDDING

A. Excavate on the following criteria:
1. Surface elevations as indicated.
2. Character of material excavated or used for subgrade is as indicated. Hard material 

not considered as rock and removal of such material not give cause for claim for 
additional compensation regardless of hardness or difficulty in removing. Rock 
(defined in   Article 1.3.I) will not be encountered.
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3. Suitable backfill and fill material in quantities required is available at Project site. 
4. Blasting not permitted. Remove material by drilling, expansion jacks, feather 

wedges, backhoe-mounted pneumatic hole punchers, rock breakers, or as Engineer 
approves. 

PART 2 -  PRODUCTS

2.1 REQUIRED EQUIPMENT

A. No equipment allowed within limits of lining system without prior approval from 
Engineer. Submit all equipment used within limits of liner per Section 01 33 00 “Submittal 
Procedures,” including equipment weights, ground pressures, required lift thickness, etc.

PART 3 -  EXECUTION

3.1 PREPARATION

A. Protection and Restoration of Surfaces: Protect newly-graded areas from traffic, erosion, 
and settlements. Repair and reestablish damaged or eroded slopes, elevations, or grades 
and restore surface construction before acceptance. Protect existing streams, ditches, and 
storm drain inlets from waterborne soil by straw bale dikes or filter fabric dams, as needed. 
Conduct work per requirements specified in Section 01 50 00 “Temporary Facilities and 
Controls.” 

B. Stockpile Excavated Material: Where shown on Plans so it will not obstruct flow of runoff, 
streams, endanger a partly-finished structure, impair efficiency or appearance of facilities, 
or detrimental to completed work.

3.2 SURFACE PREPARATION

A. Clearing: Brush, refuse, stumps, roots, and unmerchantable timber shall become Contractor 
property and removed as directed by Engineer. Conduct work per requirements in 
Section 01 50 00 “Temporary Facilities and Controls.” 

B. Stockpiling Topsoil: Strip approved topsoil from site where excavation or grading 
indicated and stockpile separately from other excavated material. Locate topsoil as shown 
on Plans so material can be used readily for finished grading. Protect and store in 
segregated piles until needed.

C. Unsatisfactory Material: Remove organic matter, sod, muck, rubbish, and unsuitable soils 
under limits of construction. Typical depth of removal of such unsuitable material will not 
be less than 12 inches.

D. Protect structures, utilities, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by 
earthwork operations.

E. Provide erosion control measures to prevent erosion or displacement of soils.

3.3 DEWATERING

A. Prevent surface water from entering excavations, ponding on prepared subgrades, and 
flooding Project site and surrounding area.

B. Protect subgrades from softening and damage by rain or water accumulation.
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3.4 GENERAL EXCAVATION

A. Excavate to indicated slopes, lines, depths, and elevations. Engineer will verify excavation 
was performed per Project Drawings. Stockpile excavated material in area indicated on 
Project Drawings. Prepare subgrade per Article 3.6 - Preparation of Subgrade and 
Compacted Berms.

B. In excavating process over existing lining system, waste will not likely be encountered. If 
waste is encountered, Contractor shall dispose waste on active working face, as directed by 
Owner, and cover any remaining exposed waste with minimum 6 inches of clean soil of 
same type used for protective cover.

C. Unclassified Excavation: Excavation is unclassified and includes excavation to required 
subgrade elevations regardless of character of materials and obstructions encountered.

D. Keep excavations free from water while construction in progress. Notify Engineer 
immediately in writing if necessary to remove rock, hard material, or other material 
defined as unsatisfactory to depth greater than indicated. Refill excavations cut below 
required subgrade elevations. 

3.5 EXCAVATION FOR ANCHOR TRENCHES

A. Excavate trenches to indicated slopes, lines, depths, and elevations. Engineer shall verify 
trench was constructed according to Project Drawings.

B. Excavate anchor trenches to uniform widths shown on Project Drawings. Excavate trench 
walls vertically from trench bottom to top, except rounded edges provided where liner 
materials enter anchor trenches to avoid sharp bends in geosynthetic materials.

C. If trench is located in clay susceptible to desiccation, only excavate amount of trench 
required for one day of installation to minimize desiccation of trench soils.

3.6 PREPARATION OF SUBGRADE AND COMPACTED BERMS

A. Fine-grade subgrade to smooth, uniform, and compacted conditions, to elevations shown 
on Project Drawings. Remove all stones larger than 3/4-inch in diameter and other objects 
which could damage overlying geosynthetic materials.

B. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, 
or construction activities, as directed by Engineer.

C. Proof roll subgrade with self-propelled smooth drum roller or methods acceptable to 
Engineer to remove clods and non-uniform subgrade.

D. Construct berms to grades shown. Use suitable fill materials from onsite as Owner directs 
and compact in loose lifts not to exceed 8 inches to 95-percent standard proctor density 
(ASTM D698). Control development of rills, repairing any that occur, and maintain side 
slopes for Project duration.

3.7 UNAUTHORIZED EXCAVATION

A. Fill unauthorized excavations as directed by Engineer.
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3.8 ANCHOR TRENCH BACKFILL

A. Backfill anchor trench and compact in loose lifts not to exceed 8 inches. Compact using 
light, rubber-tired equipment or other light-compaction equipment. Prevent damage to 
geosynthetic materials. At no time shall construction equipment come into direct contact 
with geomembrane or geocomposite. If damage occurs, Contractor shall repair per 
Specifications before completion of backfilling.

B. Compact anchor trench to 95-percent maximum dry density per ASTM D698.

3.9 MOISTURE CONTROL

A. Uniformly moisten or aerate subgrade or backfill layer before compaction to within ±2 
percent of optimum moisture content or higher.
1. Do not place backfill or fill material on muddy, frozen, frosty, or icy surfaces.
2. Remove and replace, or scarify and air-dry, satisfactory soil material too wet to 

compact to specified density. Stockpile or spread and dry removed wet satisfactory 
soil material.

3.10 GRADING

A. Uniformly grade areas to a smooth surface, free from irregular surface changes. Comply 
with compaction requirements and grade to cross sections, lines, and elevations indicated. 
Provide a smooth transition between existing adjacent grades and new grades. Correct and 
control wind and water erosion.

B. Site Grading: Grade to finished grades indicated within 0.10 foot. No rock will protrude 
above finished grade elevation. Remove rock that protrudes below grade then backfill and 
compact void to ASTM D698. Grade areas to drain where possible. Restore existing grades 
to remain but disturbed by Contractor operations to preconstruction condition.

C. Protect Surfaces: Protect newly-graded areas from traffic, erosion, and settlements that 
may occur and as required in Section 01 50 00 “Temporary Facilities and Controls.” and 
specified in Article 3.1.A - Protection and Restoration of Surfaces. Repair or reestablish 
damaged grades, elevations, or slopes before work will be accepted. 

3.11 FIELD QUALITY CONTROL

A. Contractor will allow Engineer to inspect and test each subgrade and each fill or backfill 
layer. Do not proceed until test results for previously-completed work verify compliance 
with requirements.
1. Subgrade: Proof roll to smooth surface so no ruts or other surface indentions exceed 

1 inch in depth.
2. Trench Backfill: In each compacted initial and final backfill layer, perform at least 

one field in-place density test for each 150 feet or less of trench, but no fewer than 
two tests.

3. Access Roadway: One field density test per 50 linear feet of roadway.

B. When test results report subgrades, fills, or backfills are below specified density, scarify 
and moisten or aerate, or remove and replace soil to depth required, recompact and retest 
until required density obtained.
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3.12 PROTECTION

A. Protect Graded Areas: Protect newly-graded areas from traffic, freezing, and erosion. Keep 
free of trash and debris.

B. Repair and re-establish grades to specified tolerances where completed or 
partially-completed surfaces become eroded, rutted, settled, or lose compaction due to 
subsequent construction operations or weather conditions. Scarify or remove and replace 
material to depth directed by Engineer; reshape and recompact at optimum moisture 
content to required density.

C. Settling: Where settling occurs during Project correction period, remove finished surfacing, 
backfill with additional approved material, compact, and reconstruct surfacing. Restore 
appearance, quality, and condition of finished surfacing to match adjacent work, and 
eliminate evidence of restoration to greatest extent possible.

3.13 DISPOSE SURPLUS AND WASTE MATERIALS

A. Disposal: Transport surplus satisfactory soil to designated storage areas on Owner 
property. Stockpile or spread soil as directed by Engineer. Remove waste material, 
including unsatisfactory soil, trash, and debris, and dispose on active face as directed by 
Engineer.

END OF SECTION
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SECTION 31 23 16.13 - TRENCHING

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Excavating trenches for utilities from [5] <________> feet outside building to 

[utility service.] <____________________.>
2. Compacted fill from top of utility bedding [to subgrade elevations] <________>.
3. Backfilling and compaction.

B. Related Sections:
1. Section 03 30 00 - Cast-In-Place Concrete: Concrete materials.
2. Section 31 05 13 - Soils for Earthwork: Soils for fill.
3. Section 31 05 16 - Aggregates for Earthwork: Aggregates for fill.
4. Section 31 22 13 - Rough Grading: Topsoil and subsoil removal from site surface.
5. Section 31 23 16 - Excavation: General building excavation.
6. Section 31 23 16.26 - Rock Removal: Removal of rock during excavating.
7. Section 31 23 23 - Fill: General backfilling.
8. Section 32 91 19 - Landscape Grading: Filling of topsoil over backfilled trenches to 

finish grade elevation.
9. Section 33 31 00 - Sanitary Utility Sewerage Piping: Sanitary sewer piping and 

bedding from building to [utility service.] <____________________.>
10. Document <______-_____________>: Geotechnical report; bore hole locations and 

findings of subsurface materials.
11. Section <______-_____________>: Piping and bedding from building to [utility 

service.] <____________________.>

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT

A. Trenching:
1. Basis of Measurement: By cubic [foot] [yard].
2. Basis of Payment: Includes excavating to required elevations, [protecting 

excavation,] and [stockpiling excavated materials] [removing excavated 
materials from site]. Over Excavating: Payment is not made for over excavated 
work nor for replacement materials.

B. Subsoil Fill:
1. Basis of Measurement: By cubic [foot] [yard].
2. Basis of Payment: Includes [furnishing fill material,] stockpiling, [scarifying 

substrate surface,] placing where required, and compacting.

C. Structural Fill:
1. Basis of Measurement: By cubic [foot] [yard].
2. Basis of Payment: Includes [furnishing fill material,] stockpiling, [shaping 

substrate surface,] placing where required, and compacting.

D. Granular Fill:
1. Basis of Measurement: By cubic [foot] [yard].
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2. Basis of Payment: Includes [furnishing fill material,] stockpiling, [scarifying 
substrate surface,] placing where required, and compacting.

E. Concrete Fill:
1. Basis of Measurement: By cubic [foot] [yard].
2. Basis of Payment: Includes furnishing materials, forming, mixing and placing where 

required, and curing.

1.3 REFERENCES

A. American Association of State Highway and Transportation Officials:
1. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils 

Using a 4.54-kg Rammer and a 457-mm Drop.

B. ASTM International:
1. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of 

Soil Using Standard Effort12,400 ft-lbf/ft3.
2. ASTM D1556 - Standard Test Method for Density and Unit Weight of Soil in Place 

by the Sand-Cone Method.
3. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics 

of Soil Using Modified Effort 56,000 ft-lbf/ft3.
4. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place 

by the Rubber Balloon Method.
5. ASTM D2922 - Standard Test Method for Density of Soil and Soil-Aggregate in 

Place by Nuclear Methods (Shallow Depth).
6. ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in Place 

by Nuclear Methods (Shallow Depth).

1.4 DEFINITIONS

A. Utility: Any buried pipe, duct, conduit, or cable.

1.5 QUALITY ASSURANCE

A. Perform Work in accordance with [[State] [Municipality] of <________> [Highways] 
[Public Works] standard.

B. Maintain [one copy] <________> [copies] of [each] document on site.

1.6 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.7 COORDINATION

A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions.
B. Verify Work associated with lower elevation utilities is complete before placing higher 

elevation utilities.
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PART 2 -  PRODUCTS

PART 3 -  EXECUTION

3.1 SUSTAINABILITY CHARACTERISTICS

A. Materials and Resources Characteristics:
1. Recycled Content Materials: Furnish materials with maximum available recycled 

content [including:] [.]
a. <____________________.>

2. Regional Materials: Furnish materials extracted, processed, and manufactured within 
500 miles of Project site [including:] [.]
a. <____________________.>

3.2 LINES AND GRADES

A. Lay pipes to lines and grades indicated on Drawings.
1. [Architect/Engineer] [Owner] reserves right to make changes in lines, grades, and 

depths of utilities when changes are required for Project conditions.

B. Use laser-beam instrument with qualified operator to establish lines and grades.
C. Maintain grade alignment of pipe using string line parallel with grade line and vertically 

above centerline of pipe.
1. Establish string line on level batter boards at intervals of not more than 25 feet.
2. Install batter boards spanning trench, rigidly anchored to posts driven into ground on 

both sides of trench.
3. Set three adjacent batter boards before laying pipe to verify grades and line.
4. Determine elevation and position of string line from elevation and position of offset 

points or stakes located along pipe route.
5. Do not locate pipe using side lines for line or grade.

3.3 PREPARATION

A. Call Local Utility Line Information service at <________> not less than [three] 
<________> working days before performing Work.
1. Request underground utilities to be located and marked within and surrounding 

construction areas.

B. Identify required lines, levels, contours, and datum locations.
C. Protect plant life, lawns, [rock outcropping] and other features remaining as portion of 

final landscaping.
D. Protect bench marks, [existing structures,] [fences,] sidewalks, paving, and curbs from 

excavating equipment and vehicular traffic.
E. Maintain and protect above and below grade utilities indicated to remain.
F. Establish temporary traffic control [and detours] when trenching is performed in public 

right-of-way. Relocate controls [and reroute traffic] as required during progress of Work.

4026322
04/23

TRENCHING 31 23 16.13 - 3



Midland County
Facilities Warehouse

 

3.4 TRENCHING

A. Excavate subsoil required for utilities to [utility service.] <____________________.>
B. Remove lumped subsoil, boulders, and rock up of [1/6] <________> cubic yard, measured 

by volume. Remove larger material as specified in Section [312318.] 
<____________________.>

C. Perform excavation within [24] <________> inches of existing [utility service] 
<________> in accordance with [utility's] <________> requirements.

D. Do not advance open trench more than [200] <________> feet ahead of installed pipe.
E. Cut trenches [to width indicated on Drawings.] [sufficiently wide to enable installation 

and allow inspection.] Remove water or materials that interfere with Work.
F. Excavate bottom of trenches maximum [2] <________> feet wider than outside diameter 

of pipe.
G. Excavate trenches to depth indicated on Drawings. Provide uniform and continuous 

bearing and support for bedding material and [pipe] [utilities] <________>.
H. Do not interfere with [45] <________> degree bearing splay of foundations.
I. When Project conditions permit, slope side walls of excavation starting [2] <________> 

feet above top of pipe. When side walls can not be sloped, provide sheeting and shoring to 
protect excavation as specified in this section.

J. When subsurface materials at bottom of trench are loose or soft, [excavate to greater 
depth as directed by [Architect/Engineer] <________> until suitable material is 
encountered.] [notify Architect/Engineer, and request instructions.]

K. Cut out soft areas of subgrade not capable of compaction in place. Backfill with Fill Type 
<________> and compact to density equal to or greater than requirements for subsequent 
backfill material.

L. Trim excavation. [Hand trim for bell and spigot pipe joints.] Remove loose matter.
M. Correct areas over excavated areas with compacted backfill as specified for authorized 

excavation or replace with fill concrete as directed by [Architect/Engineer].
N. Remove excess subsoil not intended for reuse, from site.
O. Remove subsoil from site.
P. Stockpile subsoil in area designated on site to depth not exceeding [8] <________> feet 

and protect from erosion.
Q. Stockpile excavated material in area designated on site in accordance with Section 

[310513] [310516].

3.5 SHEETING AND SHORING

A. Sheet, shore, and brace excavations to prevent danger to persons, structures and adjacent 
properties and to prevent caving, erosion, and loss of surrounding subsoil.

B. Support trenches more than [5] <________> feet deep excavated through unstable, loose, 
or soft material. Provide sheeting, shoring, bracing, or other protection to maintain stability 
of excavation.

C. Design sheeting and shoring to be left in place as part of the completed Work, cut off 
minimum 18 <________> inches below finished grade.

D. Design sheeting and shoring to be removed at completion of excavation work.
E. Repair damage caused by failure of the sheeting, shoring, or bracing and for settlement of 

filled excavations or adjacent soil.
F. Repair damage to [new] [and] [existing] Work from settlement, water or earth pressure or 

other causes resulting from inadequate sheeting, shoring, or bracing.
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3.6 BACKFILLING

A. Backfill trenches to contours and elevations with unfrozen fill materials.
B. Systematically backfill to allow maximum time for natural settlement. Do not backfill over 

porous, wet, frozen, or spongy subgrade surfaces.
C. Place geotextile fabric [over] [Fill Type] <________> prior to placing [subsequent fill 

materials.] <____________________.>
D. Place fill material in continuous layers and compact [in accordance with schedule at end 

of this section].

E. Employ placement method that does not disturb or damage [foundation perimeter 
drainage], utilities in trench, [and] <________>.

F. Maintain optimum moisture content of fill materials to attain required compaction density.
G. Do not leave more than 50 <________> feet of trench open at end of working day.
H. Protect open trench to prevent danger to [Owner] [the public] <________>.

3.7 TOLERANCES

A. Section 01 40 00 - Quality Requirements: Tolerances.
B. Top Surface of Backfilling [Under Paved Areas] <________>: Plus or minus [[1] 

<________> inch] [[0.08] <________> feet]from required elevations.
C. Top Surface of General Backfilling: Plus or minus [[1] <________> inch] [[0.08] 

<________> feet] from required elevations.

3.8 PROTECTION OF FINISHED WORK

A. Section 01 70 00 - Execution and Closeout Requirements: Protecting finished work.
B. Reshape and re-compact fills subjected to vehicular traffic during construction.

3.9 SCHEDULE

A. Storm and Sanitary Piping:
1. Cover pipe and bedding with Fill Type <________>: [To subgrade elevation.] 

<________> [thick.]
2. Compact uniformly to minimum [95] <________> percent of maximum density.

B. Duct Bank:
1. Cover duct and bedding with Fill Type <________>: [To subgrade elevation.] 

<________> [thick.]
2. Compact uniformly to minimum [95] <________> percent of maximum density.

END OF SECTION
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SECTION 31 23 23 - FILL

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Backfilling building perimeter to subgrade elevations.
2. Backfilling site structures to subgrade elevations.
3. Fill under slabs on grade.
4. Fill under paving.
5. Fill for over-excavation.

B. Related Requirements:
1. Section 03 30 00 - Cast-in-Place Concrete: Concrete materials.
2. Section 31 05 13 - Soils for Earthwork: Soils for fill.
3. Section 31 05 16 - Aggregates for Earthwork: Aggregates for fill.
4. Section 31 05 19.13 - Geotextiles for Earthwork: Geotextile fabric for placement 

over fill.
5. Section 31 22 13 - Rough Grading: Site filling.
6. Section 31 23 16 - Excavation: Backfilling of building foundations and utilities 

within building perimeter.
7. Section 31 23 16.13 - Trenching: Backfilling of utility trenches.
8. Section 31 37 16.13 - Rubble-Stone Riprap: Riprap and rock lining placed loose for 

soil stabilization and slope protection.
9. Section 31 37 16.19 - Sacked Sand-Cement Riprap: Riprap and rock lining used for 

soil stabilization and slope protection.
10. Section 32 91 19 - Landscape Grading: Placing, leveling, and compacting topsoil 

materials prior to final landscaping Work.
11. Section 33 14 16 - Site Water Utility Distribution Piping: Pipe materials, fittings, 

valves, meters, and backflow preventers.
12. Section 33 31 00 - Sanitary Sewerage Piping: Pipe materials and accessories 

normally encountered with gravity sanitary building piping.
13. Section 33 34 13.13 - Concrete Septic Tanks: Materials and installation 

requirements for concrete septic tanks.
14. Section 33 34 13.23 - Fiberglass Septic Tanks: Materials and installation 

requirements for fiberglass septic tanks.
15. Section 33 34 13.33 - Polyethylene Septic Tanks: Materials and installation 

requirements for polyethylene septic tanks.
16. Section 33 34 51 - Drainage Field System: Materials and installation requirements 

for leach fields used to further treat effluent from septic tanks.
17. Section 33 34 53 - Distribution Chambers: Materials and installation requirements 

for distribution chambers used to divert septic tank effluent to drainage fields.
18. Section 33 41 13 - Foundation Drainage: Filter aggregate.
19. Section 33 41 19 - Underslab Drainage: Filter aggregate.
20. Section 33 42 00 - Stormwater Conveyance: Drainage facilities to collect and 

provide for flow of stormwater.
21. Section 33 52 13 - Liquid Hydrocarbon Piping: Factory-insulated piping for use with 

oil distribution systems in belowground applications.
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22. Section 33 52 16 - Gas Hydrocarbon Piping: Pipe materials, fittings, and valves 
normally encountered with Site-piped natural gas or propane gas distribution 
systems.

23. Section 33 61 00 - Hydronic Energy Distribution: Factory-insulated piping for use 
with hydronic distribution systems in underground applications.

24. Section 33 63 00 - Steam Energy Distribution: Factory-insulated piping for use with 
steam distribution systems in underground applications.

25. Document <______-____________>: Geotechnical report; bore hole locations and 
findings of subsurface materials.

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT

A. Fill Type <________>:
1. Basis of Measurement: By cubic [yard] [foot].
2. Basis of Payment: Includes supplying fill materials, stockpiling, [scarifying 

substrate surface,] placing where required, and compacting.

B. Structural Fill Type <________>:
1. Basis of Measurement: By cubic [yard] [foot].
2. Basis of Payment: Includes supplying fill material, stockpiling, scarifying substrate 

surface, placing where required, and compacting.

C. Concrete Fill:
1. Basis of Measurement: By cubic [yard] [foot].
2. Basis of Payment: Includes supplying fill material, forming, mixing and placing 

where required, and curing.

1.3 REFERENCE STANDARDS

A. American Association of State Highway and Transportation Officials:
1. AASHTO T 180 - Standard Method of Test for Moisture-Density Relations of Soils 

Using a 4.54-kg Rammer and a 457-mm Drop.

B. ASTM International:
1. ASTM D698 - Standard Test Methods for Laboratory Compaction Characteristics of 

Soil Using Standard Effort (12,400 ft-lbf/ft3).
2. ASTM D1556/D1556M - Standard Test Method for Density and Unit Weight of Soil 

in Place by Sand-Cone Method.
3. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics 

of Soil Using Modified Effort (56,000 ft-lbf/ft3).
4. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place 

by the Rubber Balloon Method.
5. ASTM D6031/D6031M - Standard Test Method for Logging In Situ Moisture 

Content and Density of Soil and Rock by the Nuclear Method in Horizontal, Slanted, 
and Vertical Access Tubes.

6. ASTM D6938 - Standard Test Method for In-Place Density and Water Content of 
Soil and Soil-Aggregate by Nuclear Methods (Shallow Depth).

1.4 QUALITY ASSURANCE

A. Perform Work according to <________> standards.
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B. Maintain <________> [copy] [copies] of each standard affecting Work of this Section on 
Site.

PART 2 -  PRODUCTS

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for installation 
examination.

B. Verify that subdrainage, dampproofing, and waterproofing installations have been 
inspected.

C. Verify that underground tanks are anchored to their own foundations to avoid flotation 
after backfilling.

D. Verify structural integrity of unsupported walls to support loads imposed by fill.

3.2 PREPARATION

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for installation 
preparation.

B. Compact subgrade to specified density requirements for subsequent backfill materials.
C. Soft Subgrade:

1. Cut out soft areas of subgrade not capable of compaction in place.
2. Backfill with [structural] [granular] <________> fill and compact to density equal 

to or greater than specified requirements for subsequent fill material.

D. Scarify subgrade surface to depth of <________> inches.

3.3 BACKFILLING

A. Backfill areas to contours and elevations.
B. Systematically backfill to allow maximum time for natural settlement.
C. Do not backfill over porous, wet, frozen, or spongy subgrade surfaces, and do not backfill 

with frozen materials.
D. Geotextile: Place geotextile fabric [over Fill Type <________>] prior to placing 

[subsequent fill materials] <________>, as specified in Section 31 05 19.13 - Geotextiles 
for Earthwork.

E. Place fill material in continuous layers and compact [according to schedule following 
END OF SECTION].

F. Use placement method that does not disturb or damage [foundation perimeter drainage,] 
utilities in trench [, or] <________>.

G. Maintain optimum moisture content of fill materials to attain required compaction density.
H. Structures:

1. Backfill against supported [foundation walls] [and] <________>.
2. Backfill simultaneously on each side of unsupported [foundation walls] [and] 

<________> until supports are in place.
3. Slope grade away from building minimum [5] [2] percent slope for minimum 

distance of [10] <________> feet.
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I. Make gradual grade changes and blend slope into level areas.
J. Remove surplus backfill materials from Site.
K. Leave fill material stockpile areas free of excess fill materials.

3.4 TOLERANCES

A. Section 01 40 00 - Quality Requirements: Requirements for tolerances.
B. Top Surface of Backfilling [within Building Areas] <________>: Plus or minus [1] 

<________> inch from required elevations.
C. Top Surface of Backfilling [under Paved Areas] <________>: Plus or minus [1] 

<________> inch from required elevations.
D. Top Surface of General Backfilling: Plus or minus [1] <________> inch from required 

elevations.

3.5 PROTECTION

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for protecting 
finished Work.

B. Reshape and recompact fills subjected to vehicular traffic during construction.

3.6 ATTACHMENTS

A. Interior Crawl Spaces:
1. Fill Type <________>; <________> inches thick; compacted uniformly to [90] 

<________> percent of maximum density.
2. Cover with Fill Type <________>; [2] <________> inches thick; compacted 

uniformly to [95] <________> percent of maximum density.

B. Interior Slab on Grade:
1. Fill Type <________>; <________> inches thick; compacted to [95] <________> 

percent of maximum density.
2. Cover with Fill Type <________>; [2] <________> inches thick; compacted 

uniformly to [95] <________> percent of maximum density.

C. Exterior Side of Foundation Walls [Retaining Walls] [and] [over Granular Filter 
Material and Foundation Perimeter Drainage]: Fill Type <________>; [to subgrade 
elevation] [<________> inches thick], each lift; compacted uniformly to [90] <________> 
percent of maximum density.

D. Underground Tanks:
1. Initial fill of Fill Type [A] [S] <________>; <________> inches thick; compacted to 

<________> percent of maximum density.
2. Remaining fill of Fill Type [S] [A] <________>; [to subgrade elevation] 

[<________> inches thick]; compacted uniformly to <________> percent of 
maximum density.

E. Fill Under Grass Areas: Fill Type <________>; to [6] <________> inches below finish 
grade; compacted uniformly to <________> percent of maximum density.

F. Fill Under Landscaped Areas: Fill Type <________>; to [12] <________> inches below 
finish grade; compacted uniformly to <________> percent of maximum density.

G. Fill for Berming: Fill Type <________>; to [12] <________> inches below finish grade; 
compacted uniformly to <________> percent of maximum density.
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H. Fill for [French Drains] [Well Points]: Fill Type <________>; to <________> inches 
below finish grade; compacted uniformly to <________> percent of maximum density.

I. Fill under Interlocking Pavers: Fill Type <________>; to underside of sand leveling bed as 
specified in Section <______-____________>; compacted uniformly to <________> 
percent of maximum density.

J. Fill under [Asphalt] [Concrete] <________> Paving:
1. Compact subsoil to [95] <________> percent of maximum density.
2. Fill Type <________>; to <________> inches below finish paving elevation; 

compacted uniformly to <________> percent of maximum density.

K. Planter Boxes: Fill Type <________>; to height of <________> inches; [lightly] 
<________> tamped.

L. Fill to Correct Over-Excavation:
1. Lean concrete; minimum compressive strength of [1,000] <________> psi.
2. Fill Type <________>; flush to specified elevation; compacted uniformly to 

<________> percent of maximum density.

M. Fill over Drainage Piping Gravel Cover: Fill Type <________>; to <________> inches 
below finish grade; compacted uniformly to <________> percent of maximum density.

N. Fill over Excavation of <________> Material: Fill Type <________>; to <________> 
inches below finish grade; compacted uniformly to <________> percent of maximum 
density.

END OF SECTION
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SECTION 31 25 00 - EROSION AND SEDIMENTATION CONTROLS

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Diversion channels.
2. Rock energy dissipator.
3. Paved energy dissipator.
4. Rock basin.
5. Rock barriers.
6. Sediment ponds.
7. Sediment traps.

B. Related Sections:
1. Section 03 10 00 - Concrete Forming and Accessories.
2. Section 03 20 00 - Concrete Reinforcing.
3. Section 03 30 00 - Cast-in-Place Concrete.
4. Section 03 41 00 - Precast Structural Concrete.
5. Section 04 05 13 - Masonry Mortaring.
6. Section 04 05 16 - Masonry Grouting.
7. Section 04 42 13 - Masonry-Supported Stone Cladding.
8. Section 05 12 00 - Structural Steel Framing.
9. Section 05 50 00 - Metal Fabrications.
10. Section 07 90 00 - Joint Protection.
11. Section 31 05 13 - Soils for Earthwork.
12. Section 31 05 16 - Aggregates for Earthwork.
13. Section 31 10 00 - Site Clearing.
14. Section 31 23 16 - Excavation.
15. Section 31 23 23 - Fill.
16. Section 31 37 16.13 - Rubble-Stone Riprap.
17. Section 31 37 16.19 - Sacked Sand-Cement Riprap.
18. Section 32 13 13 - Concrete Paving.
19. Section 32 91 13 - Soil Preparation.
20. Section 32 91 19 - Landscape Grading.
21. Section 32 92 19 - Seeding.
22. Section 33 42 13 - Stormwater Culverts.
23. Section 33 42 13.13 - Public Pipe Culverts.

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT

A. Diversion Channel:
1. Basis of Measurement: By [linear foot]<________>.
2. Basis of Payment: Includes excavating, windrowing, compacting, seeding, and 

mulching.

B. Rock Energy Dissipator:
1. Basis of Measurement: By [each unit] <________>.
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2. Basis of Payment: Includes cleaning, excavating, backfilling, placing embankment, 
placing geotextile fabric, placing rock, and required grouting.

C. Paved Energy Dissipator:
1. Basis of Measurement: By linear [foot] <________> for nominal channel width of 

<________> feet, slope length of <________> feet, and dissipator length of 
<________> feet.

2. Basis of Payment: Includes excavating, removing unsuitable material, backfilling, 
placing stones or blocks, paving, and jointing.

D. Rock Basin:
1. Basis of Measurement: By [each unit]<________>.
2. Basis of Payment: Includes excavating, removing unsuitable material, backfilling, 

placing embankment, clearing, placing rock, and grouting.

E. Rock [Barrier][Filter]:
1. Basis of Measurement: By [cubic yard] <________>.
2. Basis of Payment: Includes placing rock, and coarse aggregate filter blanket.

F. Sediment Pond:
1. Basis of Measurement: By [each unit]<________>.
2. Basis of Payment: Includes clearing, excavating, piping, placing riser footing, 

constructing embankment and trench and rock basin, seeding and mulching.

G. Sediment Trap:
1. Basis of Measurement: By [each unit]<________>.
2. Basis of Payment: Includes clearing, excavating, forming embankment, placing 

aggregate or rock and geotextile fabric, seeding, and mulching.

H. Cleaning Sedimentation Structures:
1. Basis of Measurement: By [cubic yard]<________>.
2. Basis of Payment: Includes removal, hauling and disposal of sediment and other 

debris in system.

1.3 REFERENCES

A. American Association of State Highway and Transportation Officials:
1. AASHTO T88 - Standard Specification for Particle Size Analysis of Soils.
2. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils 

Using a 4.54-kg (10-lb) Rammer and a 457-mm (18-in.) Drop.

B. American Concrete Institute:
1. ACI 301 - Specifications for Structural Concrete.

C. ASTM International:
1. ASTM C127 - Standard Test Method for Density, Relative Density (Specific 

Gravity), and Absorption of Coarse Aggregate.
2. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of 

Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3).
3. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics 

of Soil Using Modified Effort (56,000 ft-lbf/ft3 (2,700 kN-m/m3).
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4. ASTM D2922 - Standard Test Method for Density of Soil and Soil-Aggregate in 
Place by Nuclear Methods (Shallow Depth).

5. ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in Place 
by Nuclear Methods (Shallow Depth).

D. Precast/Prestressed Concrete Institute:
1. PCI MNL-116S - Manual for Quality Control for Plants and Production of Precast 

and Prestressed Concrete Products.

1.4 QUALITY ASSURANCE

A. Perform Work in accordance with requirements of [Section 31 05 13,][Section 31 05 
16,][Section 31 23 23,][Section 31 10 00,][Section 31 23 16,][Section 31 23 23,][Section 
31 37 16.13,][Section 31 37 16.19,][Section 33 42 13,][Section 33 42 13.13][Section 32 
13 13,][Section 32 91 19,][Section 32 91 13,][Section 32 92 19,][Section 03 10 
00,][Section 03 20 00,][Section 03 30 00,][Section 03 41 00,][Section 04 05 14,][Section 
05 12 00,][Section 05 50 00,][and][Section 07 90 00].

B. Perform Work according to <________> standards.
C. Maintain [one copy]<________>[copies] of [each] document on Site.

1.5 ENVIRONMENTAL REQUIREMENTS

A. Section 01 60 00 - Product Requirements: Environmental conditions affecting products on 
site.

B. Do not place grout when air temperature is below freezing.
C. Do not place concrete when base surface temperature is less than [40 degrees F] 

<________>, or surface is wet or frozen.

PART 2 -  PRODUCTS

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Section 01 30 00 - Administrative Requirements: Verification of existing conditions before 
starting Work.

B. Verify compacted [subgrade][granular base][stabilized soil] <________> is acceptable 
and ready to support devices and imposed loads.

C. Verify gradients and elevations of base or foundation for other Work are correct.

3.2 DIVERSION CHANNELS

A. Windrow excavated material on low side of channel.
B. Compact to 95 percent maximum density.
C. On entire channel area, apply soil supplements and sow seed as specified in Section 32 91 

13 and Section 32 92 19.
D. Install Work according to  < ________> standards.
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3.3 ROCK ENERGY DISSIPATOR

A. Excavate to indicated depth of rock lining or nominal placement thickness as follows. 
Remove loose, unsuitable material below bottom of rock lining, then replace with suitable 
material. Thoroughly compact and finish entire foundation area to firm, even surface.

B. Lay and overlay geotextile fabric over substrate. Lay fabric parallel to flow from upstream 
to downstream. Overlap edges upstream over downstream and upslope over downslope 
Provide a minimum overlap of [3 feet] <________>. Offset adjacent roll ends a minimum 
of [5 feet] <________> when lapped. Cover fabric as soon as possible and in no case leave 
fabric exposed more than 4 weeks.

C. Carefully place rock on geotextile fabric to produce an even distribution of pieces, with 
minimum of voids and without tearing geotextile.

D. Unless indicated otherwise, place full course thickness in one operation to prevent 
segregation and to avoid displacement of underlying material. Arrange individual rocks for 
uniform distribution.
1. Saturate rock with water. Fill voids between pieces with grout, for at least top 6 

inches. Sweep surface with stiff broom to remove excess grout.
2. Moist cure grouted rock for at least 3 days after grouting, using water saturated 

burlap in accordance with Section 03 30 00.

E. Install Work according to  < ________> standards.

3.4 PAVED ENERGY DISSIPATOR

A. Excavate to required paving depth. Remove loose, unsuitable material below bottom of 
paving, then replace with suitable material. Thoroughly compact and finish entire 
foundation area to firm, even surface.

B. Place forms and reinforcement in accordance with Section 32 13 13. Hold reinforcement 
firmly in position during placing of concrete.

C. Mix, place, finish, and cure concrete, as specified in Section 32 13 13.
D. Embed stones or blocks [3 inches] <________> in plastic concrete at indicated separation 

on slopes and channel bottom.
E. Pave in uniform [10 foot] <________> lengths or sections.
F. Pave in shorter sections as necessary for closures or curves.
G. Place premolded expansion joint filler, 1/2 inch thick, cut to conform to paving cross 

sections, at ends of curved sections at intervals of not more than 100 feet, at end of day's 
Work, and where paving is adjacent to rigid structure. Use joint filler with depth of 1/2 
inch less than paving depth and press firmly against adjacent concrete.

H. Form intermediate joints between sections, with two thicknesses of bituminous paper cut 
neatly to paving cross section.

I. Seal joint top with joint sealer.
J. Install Work according to <________> standards.

3.5 ROCK BASIN

A. Construct generally in accordance with rock energy dissipator requirements to indicated 
shape and depth. Rock courses may be placed in several operations but minimum depth of 
initial course must be [3 feet] <________> or greater.
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3.6 ROCK BARRIER

A. Determine length required for ditch or depression slope and excavate, compact and 
foundation area to firm, even surface.

B. Produce an even distribution of rock pieces, with minimum voids to the indicated shape, 
height and slope.

C. Construct coarse aggregate filter blanket against upstream face of rock barrier to the 
indicated thickness.

D. Install Work according to <________>  standards.

3.7 SEDIMENTATION POND

A. Clear and grub storage area and embankment foundation area site as specified in Section 
31 10 00.

B. Excavate key trench for full length of dam. Excavate emergency spillway in natural 
ground.

C. Install pipe spillway, with anti-seep collar attached, at location indicated.
D. Place forms, and reinforcing for concrete footing at bottom of riser pipe [with trash rack 

and anti-vortex device], as specified in Section 03 10 00, and Section 03 20 00. 
Construction of embankment and trench prior to placing pipe is not required.

E. Mix, place, finish, and cure concrete, as specified in Section 03 30 00.
F. Do not use coarse aggregate as backfill material around pipe. Backfill pipe with suitable 

embankment material to prevent dam leakage along pipe.
G. Construct rock basin at outlet end of pipe, as specified in this Section. Place embankment 

material, as specified in Section 31 23 23. When required, obtain borrow excavation for 
formation of embankment, as specified in Section 31 23 23.

H. On entire sedimentation pond area, apply soil supplements and sow seed as specified in 
Section 32 91 13 and Section 32 92 19.

I. Install Work according to <________> standards.

3.8 SEDIMENT TRAPS

A. Clear site, as specified in Section 31 10 00.
B. Construct trap by excavating and forming embankments as specified in Section 31 23 16, 

and Section 31 23 23.
C. Place coarse aggregate or rock at outlet as indicated on Drawings.
D. Place geotextile fabric, as specified for rock energy dissipator.
E. When required, obtain borrow excavation for formation of embankment, as specified in 

Section 31 23 16.
F. On entire sediment trap area, apply soil supplements and sow seed as specified in Section 

32 91 13 and Section 32 92 19.
G. Install Work according to  < ________> standards.

3.9 SITE STABILIZATION

A. Incorporate erosion control devices indicated on the Drawings into the Project at the 
earliest practicable time.

B. Construct, stabilize and activate erosion controls before site disturbance within tributary 
areas of those controls.

C. Stockpile and waste pile heights shall not exceed 35 feet. Slope stockpile sides at 2: 1 or 
flatter.
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D. Stabilize any disturbed area of affected erosion control devices on which activity has 
ceased and which will remain exposed for more than 20 days.
1. During non-germinating periods, apply mulch at recommended rates.
2. Stabilize disturbed areas that are not at finished grade and which will be disturbed 

within one year in accordance with Section 32 91 13 and Section 32 92 19 at 
<________> percent of permanent application rate with no topsoil.

3. Stabilize disturbed areas that either are at finished grade or will not be disturbed 
within one year in accordance with Section 32 91 13 and Section 32 92 19 
permanent seeding specifications.

E. Stabilize diversion channels, sediment traps, and stockpiles immediately.

3.10 CLEANING

A. When sediment accumulation in sedimentation structures has reached a point one-third 
depth of sediment structure or device, remove and dispose of sediment.

B. Do not damage structure or device during cleaning operations.
C. Do not permit sediment to erode into construction or site areas or natural waterways.
D. Clean channels when depth of sediment reaches approximately one half channel depth.

3.11 PROTECTION

A. Immediately after placement, protect paving from premature drying, excessive hot or cold 
temperatures, and mechanical injury.

B. Do not permit construction traffic over paving for [seven] <________> [days minimum 
after finishing] until [75] <________> [percent design strength of concrete has been 
achieved].

C. Protect paving from elements, flowing water, or other disturbance until curing is 
completed.

3.12 SCHEDULES

A. Erosion Control Schedule:
1. Diversion Channel:

a. Location: <________>.
b. Size: <________>.

2. Rock Energy Dissipator:
a. Location: <________>.
b. Size: <________>.

3. Paved Energy Dissipator:
a. Location: <________>.
b. Size: <________>.

4. Rock Basin:
a. Location: <________>.
b. Size: <________>.

5. Sediment Pond:
a. Location: <________>.
b. Size: <________>.

6. Rock Barrier:
a. Location: <________>.
b. Size: <________>.

7. Sediment Trap:
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a. Location: <________>.
b. Size: <________>.

END OF SECTION
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SECTION 32 11 23 - AGGREGATE BASE COURSE

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes: 
1. Foundation course for surface course or other base courses.

B. Related Requirements:
1. Division 01 Specification Sections apply to Work of this Section.
2. Section 31 20 00 "Earth Moving."

1.2 REFERENCES

A. TxDOT - 101E - Preparation of Soil and Flexible Base Material for Testing.
B. TxDOT - 171-E - Triaxial Compression Tests for Disturbed Soils and Base Materials.

1.3 QUALITY ASSURANCE

A. Obtain materials from same source throughout.

1.4 REGULATOR REQUIREMENTS

A. Conform to applicable local code for paving work. 

1.5 TESTS

A. Testing and analysis for fill materials shall be as specified herein.

1.6 SUBMITTALS

A. Submit all products information and quality testing results or as directed by Engineer.

PART 2 -  PRODUCTS

2.1 MATERIALS

A. The materials shall be crushed or uncrushed as necessary to meet the requirements 
specified, and shall consist of durable coarse aggregate particles mixed with approved 
binding materials. The materials shall be approved by Engineer at the source. All 
acceptance and quality testing shall be performed prior to the materials being delivered to 
the Project. For this Project, base material shall be Item 247, Type A, Grade 2 of the 2014 
TxDOT Standard Specifications or approved equal.

2.2 FLEXIBLE BASE

A. TYPE A: Type A material shall be crushed and shall consist of durable particles of stone 
mixed with approved binding material.
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B. Grade 2: When properly slaked and tested by TxDOT standard laboratory methods, the 
flexible base material shall meet the following requirements:

Retained on 2-1/2-inch sieve 0%
Retained on 1-3/4-inch sieve 0 to 10%
Retained on 7/8-inch sieve 10% to 35%
Retained on 3/8-inch sieve 30% to 65%
Retained on No. 4 sieve 45 to 75%
Retained on No. 40 sieve 50 to 90%
Material passing the No. 40 sieve shall be known as "Soil Binder" and shall meet the following 
requirements when prepared in accordance with Test Method TxDOT 101-E procedure:
The liquid limit shall not exceed 40, or as allowed by the engineer
The plasticity index shall not exceed 10, or as allowed by the engineer
The wet ball mill value shall not exceed 40, or as allowed by the engineer
The % increase on the #40 sieve shall not exceed 20, or as allowed by the engineer.

PART 3 -  EXECUTION

3.1 CONSTRUCTION METHODS

A. Subgrade Preparation: Excavate and shape subgrade in conformity with the typical sections 
shown on Plans and to the lines and grades as established by Engineer all unstable or 
otherwise objectionable material and replace with approved material. Fill all holes, ruts, 
and depressions with approved material. If necessary moisture condition the subgrade, 
reshape and compact as required, prior to receiving the base material. Correct any 
deviation in excess of 1/2 inch in cross sections and in a length of 16 feet measured 
longitudinally by loosening, adding or removing material, reshaping, recompacting, and 
sprinkling. Prepare sufficient subgrade in advance to ensure satisfactory prosecution of the 
Work. Use material excavated in the preparation of the subgrade in the construction of 
slopes or dispose as directed. Secure additional material required for the completion of the 
slopes from an approved source.

B. Do not place base materials on frozen subgrade. Allow curb and gutter shown on the Plans, 
to cure sufficiently prior to laying and processing base, to provide side forms for the base 
material without damage to the gutter. The Engineer or his designee will approve the 
subgrade prior to placing of base material.

3.2 PLACEMENT OF BASE COURSE

A. Immediately prior to placing of the base material, check the subgrade for conformity with 
grade and section. Deliver base material in approved vehicles of a uniform capacity. 
Spread and shape any material deposited upon the subgrade the same day. If inclement 
weather or other unforeseen circumstances render impractical the spreading of the material 
during the first 24-hour period, scarify and spread the material as directed by Engineer. 
The material shall be sprinkled, if directed, and shall be bladed, processed, and shaped to 
conform to typical sections as shown on Plans. Correct or remove and replace all areas and 
"nests" of segregated coarse or fine material with well-graded material, as directed by the 
Engineer.
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B. Sprinkle and compact each course to not less than the 95 percent of Standard Proctor 
density, as defined by ASTD D 1557, latest revision. The moisture content shall not vary 
more than two percent from optimum moisture content. Ensure the full depth of flexible 
base shown on the Plans is compacted to the extent necessary to remain firm and stable 
under construction equipment. The Engineer or the Engineer’s designee will test each 
section of flexible base when completed. Rework and retest any material that fails to meet 
the density and moisture requirements. In no event will the density be less than 95 percent 
of Modified Proctor. Maintain the shape of the course by blading, smooth and in 
conformity with the typical sections shown on the Plans and to the established lines and 
grades. Loosen, remove, sprinkle, reshape and recompact any area that deviates in excess 
of 1/4 inch in cross section, and in a length of 16 feet. Correct all irregularities, 
depressions, or weak spots, by scarifying the areas affected, adding suitable material as 
required, reshaping and recompacting by sprinkling and rolling. Should the base course, 
due to any reason or cause, lose the required moisture, stability, density, or finish before 
the surfacing is complete, it shall be recompacted and refinished at Contractor's expense.

C. Ensure that any required additional base material that is to be added to existing flexible 
conforms to the typical sections shown on the Plans and to the lines and grades, as 
established by Engineer, and is properly bonded to the existing base and fine graded to the 
proper section.

D. Ensure aggregate base course moisture content is at least 2 percent below optimum, prior 
to applying prime coat, when HMAC pavement is specified. Do not allow the optimum 
moisture to fall below 4 percent of optimum. Sprinkle base course to maintain moisture. 
Engineer reserves the right to test aggregate base course prior to the application of the 
prime coat. Rework base course if the moisture has dropped below 4 percent of optimum, 
without additional compensation.

END OF SECTION
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SECTION 32 12 16 - ASPHALT PAVING

PART 1 -  GENERAL

1.1 SUMMARY

A. Related Requirement:
1. Section 09 90 00 - Painting and Coating: Pavement markings.
2. Section 31 22 13 - Rough Grading: Preparation of site for paving [and base].
3. Section 31 23 23 - Fill: Compacted subbase for paving.
4. Section 32 01 16 - Flexible Paving Rehabilitation.
5. Section 32 05 16 - Aggregates for Exterior Improvements: Product requirements for 

aggregate for placement by this section.
6. Section 32 11 23 - Aggregate Base Courses: Compacted subbase for paving.
7. Section 32 17 13 - Parking Bumpers: [Concrete] [Timber] <________> bumpers.
8. Section 32 17 23 - Pavement Markings: Painted pavement markings, lines, and 

legends.
9. [Section <______-_____________>: Supply of gutter drainage grilles, covers, 

and frames for placement by this section.]
10. Section <______-_____________>: [Concrete] <________> curbs.
11. Section <______-_____________>: [Paving] [Pavers].

1.2 PRICE AND PAYMENT PROCEDURES

A. Section 01 20 00 - Price and Payment Procedures Contract Sum/Price
B. Aggregate Subbase:

1. Basis of Measurement: By [ton] [cubic yard] <________>.
2. Basis of Payment: Includes [supplying and] stockpiling aggregate, scarifying 

substrate surface, placing, and compacting subbase.

C. Asphalt Paving Base Course:
1. Basis of Measurement: By [ton] [cubic yard] <________>.
2. Basis of Payment: Includes [priming surfaces,] [tack coating surfaces,] furnishing, 

placing, compacting, and testing base course.

D. Asphalt Paving Binder Course:
1. Basis of Measurement: By [ton] [cubic yard] <________>.
2. Basis of Payment: Includes [priming surfaces,] [tack coating surfaces,] furnishing, 

placing, compacting, and testing binder course.

E. Asphalt Paving Wearing Course:
1. Basis of Measurement: By [ton] [cubic yard] <________>.
2. Basis of Payment: Includes [priming surfaces,] [tack coating surfaces,] furnishing, 

placing, compacting, and testing wearing course.

F. Tack Coat:
1. Basis of Measurement: By square [yard] <________>.
2. Basis of Payment: Includes preparing surfaces and applying.

4026322
04/23

ASPHALT PAVING 32 12 16 - 1



Midland County
Facilities Warehouse

 

1.3 REFERENCE STANDARDS

A. American Association of State Highway and Transportation Officials:
1. AASHTO M17 - Standard Specification for Mineral Filler for Bituminous Paving 

Mixtures.
2. AASHTO M29 - Standard Specification for Fine Aggregate for Bituminous Paving 

Mixtures.
3. AASHTO M140 - Standard Specification for Emulsified Asphalt.
4. AASHTO M208 - Standard Specification for Cationic Emulsified Asphalt.
5. AASHTO M288 - Standard Specification for Geotextile Specification for Highway 

Applications.
6. AASHTO M320 - Standard Specification for Performance-Graded Asphalt Binder.
7. AASHTO M324 - Standard Specification for Joint and Crack Sealants, Hot Applied, 

for Concrete and Asphalt Pavements.
8. AASHTO MP1a - Standard Specification for Performance-Graded Asphalt Binder.

B. Asphalt Institute:
1. AI MS-2 - Mix Design Methods for Asphalt Concrete and Other Hot- Mix Types.
2. AI MS-19 - Basic Asphalt Emulsion Manual.
3. AI SP-2 - Superpave Mix Design.

C. ASTM International:
1. ASTM C1371[-2004a] - Standard Test Method for Determination of Emittance of 

Materials Near Room Temperature Using Portable Emissometers.
2. ASTM C1549[-2004] - Standard Test Method for Determination of Solar 

Reflectance Near Ambient Temperature Using a Portable Solar Reflectometer.
3. ASTM D242 - Standard Specification for Mineral Filler For Bituminous Paving 

Mixtures.
4. ASTM D692 - Standard Specification for Coarse Aggregate for Bituminous Paving 

Mixtures.
5. ASTM D946 - Standard Specification for Penetration-Graded Asphalt Cement for 

Use in Pavement Construction.
6. ASTM D977 - Standard Specification for Emulsified Asphalt.
7. ASTM D1073 - Standard Specification for Fine Aggregate for Bituminous Paving 

Mixtures.
8. ASTM D1188 - Standard Test Method for Bulk Specific Gravity and Density of 

Compacted Bituminous Mixtures Using Coated Samples
9. ASTM D2027 - Standard Specification for Cutback Asphalt (Medium-Curing Type).
10. ASTM D2397 - Standard Specification for Cationic Emulsified Asphalt.
11. ASTM D2726 - Standard Test Method for Bulk Specific Gravity and Density of 

Non-Absorptive Compacted Bituminous Mixtures.
12. ASTM D2950 - Standard Test Method for Density of Bituminous Concrete in Place 

by Nuclear Methods.
13. ASTM D3381 - Standard Specification for Viscosity-Graded Asphalt Cement for 

Use in Pavement Construction.
14. ASTM D3515 - Standard Specification for Hot-Mixed, Hot-Laid Bituminous Paving 

Mixtures.
15. ASTM D3549 - Standard Test Method for Thickness or Height of Compacted 

Bituminous Paving Mixture Specimens.
16. ASTM D3910 - Standard Practices for Design, Testing, and Construction of Slurry 

Seal.
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17. ASTM D6690 - Standard Specification for Joint and Crack Sealants, Hot Applied, 
for Concrete and Asphalt Pavements.

18. ASTM E408[-1971(1996)e1] - Standard Test Methods for Total Normal Emittance 
of Surfaces Using Inspection-Meter Techniques.

19. ASTM E903[-1996] - Standard Test Method for Solar Absorptance, Reflectance, 
and Transmittance of Materials Using Integrating Spheres.

20. ASTM E1918[-1997] - Standard Test Method for Measuring Solar Reflectance of 
Horizontal and Low-Sloped Surfaces in the Field.

21. ASTM E1980[-2001] - Standard Practice for Calculating Solar Reflectance Index of 
Horizontal and Low-Sloped Opaque Surfaces.

1.4 QUALITY ASSURANCE

A. Mixing Plant: Conform to [State] [Municipality] of <________> [Highways] [Public 
Works] standard.

B. Mixing Plant: Certified by [State] [Municipality] of <________>.
C. Obtain materials from same source throughout.
D. Perform Work in accordance with [State] [Municipality] of <________> [Highways] 

[Public Works] standard.
E. Maintain [one copy] [<________> copies] of [each] document on site.

1.5 AMBIENT CONDITIONS

A. Section 01 50 00 - Temporary Facilities and Controls: Ambient conditions control facilities 
for product storage and installation.

B. Do not place asphalt mixture between [November 1] <________> and [March 1] 
<________>.

C. Do not place asphalt mixture when ambient air or base surface temperature is less than [40] 
<________> degrees F, or surface is wet or frozen.

D. Place asphalt mixture when temperature is not more than [15] <________> degrees F less 
than initial mixing temperature.

PART 2 -  PRODUCTS

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for installation 
examination.

B. Verify utilities indicated under paving are installed with excavations and trenches 
backfilled and compacted.

C. Verify compacted [subgrade] [granular] [stabilized soil] <________> subbase is dry 
[and ready to support paving and imposed loads].
1. Proof roll subbase with <________> in minimum two perpendicular passes to 

identify soft spots.
2. Remove soft subbase and replace with compacted fill as specified in Section 31 23 

23.

D. Verify gradients and elevations of base are correct.
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E. Verify [gutter drainage grilles and frames] [manhole frames] and <________> are 
installed in correct position and elevation.

3.2 PREPARATION

A. Prepare subbase in accordance with [State] [Municipality] of <________> [Highways] 
[Public Works] standards. <____________________.>

3.3 DEMOLITION

A. Saw cut and notch existing paving [as indicted on Drawings].
B. Clean existing paving to remove foreign material, excess joint sealant and crack filler from 

paving surface.
C. Repair surface defects in existing paving to provide uniform surface to receive new paving.

3.4 INSTALLATION

A. Subbase:
1. Prepare subbase in accordance with [State] [Municipality] of <________> 

[Highways] [Public Works] standards. <____________________.>

B. Single Course Asphalt Paving:
1. Install Work in accordance with [State] [Municipality] of <________> [Highways] 

[Public Works] standards. <____________________.>
2. Place asphalt within [24] <________> hours of applying primer or tack coat.
3. Place [asphalt wearing course] <________> to [<________> inch compacted 

thickness] [thickness identified in schedule at end of section] [thickness 
indicated on Drawings].

4. Compact paving by rolling to specified density. Do not displace or extrude paving 
from position. Hand compact in areas inaccessible to rolling equipment.

5. Perform rolling with consecutive passes to achieve even and smooth finish without 
roller marks.

C. Double Course Asphalt Paving:
1. Place asphalt binder course within [24] <________> hours of applying primer or 

tack coat.
2. Place binder course to [<________> inch compacted thickness] [thickness 

identified in schedule at end of section] [thickness indicated on Drawings].
3. Place wearing course within [24] <________> hours of placing and compacting 

binder course. When binder course is placed more than 24 hours before placing 
wearing course, clean surface and apply tack coat before placing wearing course.

4. Place wearing course to [<________> inch compacted thickness] [thickness 
identified in schedule at end of section] [thickness indicated on Drawings].

5. Compact each course by rolling to specified density. Do not displace or extrude 
paving from position. Hand compact in areas inaccessible to rolling equipment.

6. Perform rolling with consecutive passes to achieve even and smooth finish, without 
roller marks.

D. Curbs:
1. Install extruded asphalt curbs of <________> profile [as indicated on Drawings].
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3.5 TOLERANCES

A. Section 01 40 00 - Quality Requirements: Tolerances.
B. Flatness: Maximum variation of [1/4] <________> inch measured with 10 foot straight 

edge.
C. Scheduled Compacted Thickness: Within [1/4] <________> inch.
D. Variation from Indicated Elevation: Within [1/2] <________> inch.

3.6 PROTECTION

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for protecting 
finished Work.

B. Immediately after placement, protect paving from mechanical injury for <________> hours 
or until surface temperature is less than 140 degrees F.

3.7 ATTACHMENTS

A. Paving at Truck Ramp and Garbage Area: Single course of 3-1/2 inch compacted 
thickness, with surface slurry.

B. Paving at Parking Areas: Two courses; binder course of 2-1/2 inch compacted thickness 
and wearing course of 1 inch compacted thickness.

C. Paving at Rear Bus Loading Area: Thickness and compaction of subbase to support 
vehicles up to 30,000 lb.

D. Paving Front Sidewalks: Thickness and compaction of subbase to support moderate 
pedestrian traffic.

END OF SECTION
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SECTION 32 13 13 - CONCRETE PAVING

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes Concrete Paving [.] [Including the Following:]
B. Related Requirements:

1. Division 01 Specification Sections apply to Work of this Section.

1.2 DEFINITIONS

A. Cementitious Materials: Portland cement alone or in combination with one or more of 
blended hydraulic cement, fly ash, slag cement, and other pozzolans.

B. W/C Ratio: The ratio by weight of water to cementitious materials.

1.3 FIELD CONDITIONS

A. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other 
construction activities.

B. Cold-Weather Concrete Placement: Protect concrete work from physical damage or 
reduced strength that could be caused by frost, freezing, or low temperatures. Comply with 
ACI 306.1 and the following:
1. When air temperature has fallen to or is expected to fall below 40 deg F, uniformly 

heat water and aggregates before mixing to obtain a concrete mixture temperature of 
not less than 50 deg F and not more than 80 deg F at point of placement.

2. Do not use frozen materials or materials containing ice or snow.
3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 

chemical accelerators unless otherwise specified and approved in design mixtures.
C. Hot-Weather Concrete Placement: Comply with ACI 301 and as follows when hot-weather 

conditions exist:
1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F at 

time of placement. Chilled mixing water or chopped ice may be used to control 
temperature, provided water equivalent of ice is calculated in total amount of mixing 
water. Using liquid nitrogen to cool concrete is Contractor's option.

2. Cover steel reinforcement with water-soaked burlap, so steel temperature will not 
exceed ambient air temperature immediately before embedding in concrete.

3. Fog-spray forms[, steel reinforcement,] and subgrade just before placing concrete. 
Keep subgrade moisture uniform without standing water, soft spots, or dry areas.

PART 2 -  PRODUCTS

2.1 CONCRETE, GENERAL

A. ACI Publications: Comply with ACI 301 unless otherwise indicated.
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2.2 FORMS

A. Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type 
materials to provide full-depth, continuous, straight, and smooth exposed surfaces.
1. Use flexible or uniformly curved forms for curves with a radius of 100 feet or less.[ 

Do not use notched and bent forms.]

2.3 CONCRETE MATERIALS

A. Water: Potable and complying with ASTM C 94/C 94M.

2.4 CURING MATERIALS

A. Water: Potable.

2.5 CONCRETE MIXTURES

A. Prepare design mixtures, proportioned according to ACI 301, for each type and strength of 
normal-weight concrete, and as determined by either laboratory trial mixtures or field 
experience.
1. Use a qualified independent testing agency for preparing and reporting proposed 

concrete design mixtures for the trial batch method.
2. When automatic machine placement is used, determine design mixtures and obtain 

laboratory test results that comply with or exceed requirements.

B. Cementitious Materials:[ Use fly ash, pozzolan, slag cement, and silica fume as needed to 
reduce the total amount of portland cement, which would otherwise be used, by not less 
than 40 percent.][ Limit percentage, by weight, of cementitious materials other than 
portland cement in concrete as follows:]

C. Limit water-soluble, chloride-ion content in hardened concrete to [0.15] [0.30] percent by 
weight of cement.

D. Concrete Mixtures: Normal-weight concrete.
1. Compressive Strength (28 Days): [4500 psi] [4000 psi] [3500 psi] [3000 psi] <Insert 

strength>.
2. Maximum W/C Ratio at Point of Placement: [0.45] [0.50] <Insert ratio>.
3. Slump Limit: [4 inches] [5 inches] [8 inches] <Insert dimension>, plus or minus 1 

inch.
4. Solar Reflectance Index: Not less than 29.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine exposed subgrades and subbase surfaces for compliance with requirements for 
dimensional, grading, and elevation tolerances.

B. Proof-roll prepared subbase surface below [concrete paving] <Insert locations> to 
identify soft pockets and areas of excess yielding.
1. Completely proof-roll subbase in one direction[ and repeat in perpendicular 

direction]. Limit vehicle speed to 3 mph.
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2. Proof-roll with a pneumatic-tired and loaded, 10-wheel, tandem-axle dump truck 
weighing not less than 15 tons.

3. Correct subbase with soft spots and areas of pumping or rutting exceeding depth of 
[1/2 inch] <Insert dimension> according to requirements in Section 31 20 00 "Earth 
Moving."

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

3.2 PREPARATION

A. Remove loose material from compacted subbase surface immediately before placing 
concrete.

3.3 EDGE FORMS AND SCREED CONSTRUCTION

A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required 
lines, grades, and elevations. Install forms to allow continuous progress of work and so 
forms can remain in place at least 24 hours after concrete placement.

B. Clean forms after each use and coat with form-release agent to ensure separation from 
concrete without damage.

3.4 CONCRETE PLACEMENT

A. Before placing concrete, inspect and complete formwork installation[, steel 
reinforcement,] and items to be embedded or cast-in.

B. Remove snow, ice, or frost from subbase surface[ and steel reinforcement] before placing 
concrete. Do not place concrete on frozen surfaces.

C. Moisten subbase to provide a uniform dampened condition at time concrete is placed. Do 
not place concrete around manholes or other structures until they are at required finish 
elevation and alignment.

D. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing 
concrete.

E. Do not add water to concrete during delivery or at Project site. Do not add water to fresh 
concrete after testing.

F. Deposit and spread concrete in a continuous operation between transverse joints. Do not 
push or drag concrete into place or use vibrators to move concrete into place.

G. Consolidate concrete according to ACI 301 by mechanical vibrating equipment 
supplemented by hand spading, rodding, or tamping.
1. Consolidate concrete along face of forms and adjacent to transverse joints with an 

internal vibrator. Keep vibrator away from joint assemblies[, reinforcement,] or 
side forms. Use only square-faced shovels for hand spreading and consolidation. 
Consolidate with care to prevent dislocating joint devices.

H. Screed paving surface with a straightedge and strike off.
I. Commence initial floating using bull floats or darbies to impart an open-textured and 

uniform surface plane before excess moisture or bleedwater appears on the surface. Do not 
further disturb concrete surfaces before beginning finishing operations or spreading surface 
treatments.

J. Slip-Form Paving: Use design mixture for automatic machine placement. Produce paving 
to required thickness, lines, grades, finish, and jointing.
1. Compact subbase and prepare subgrade of sufficient width to prevent displacement 

of slip-form paving machine during operations.
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3.5 CONCRETE PROTECTION AND CURING

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures.

B. Comply with ACI 306.1 for cold-weather protection.
C. Begin curing after finishing concrete but not before free water has disappeared from 

concrete surface.

3.6 PAVING TOLERANCES

A. Comply with tolerances in ACI 117 and as follows:
1. Elevation: 3/4 inch.
2. Thickness: Plus 3/8 inch, minus 1/4 inch.
3. Surface: Gap below 10-feet- long; unleveled straightedge not to exceed 1/2 inch.
4. Joint Spacing: 3 inches.
5. Joint Width: Plus 1/8 inch, no minus.

3.7 REPAIR AND PROTECTION

A. Remove and replace concrete paving that is broken, damaged, or defective or that does not 
comply with requirements in this Section. Remove work in complete sections from joint to 
joint unless otherwise approved by Architect.

B. Drill test cores, where directed by Architect, when necessary to determine magnitude of 
cracks or defective areas. Fill drilled core holes in satisfactory paving areas with portland 
cement concrete bonded to paving with epoxy adhesive.

C. Protect concrete paving from damage. Exclude traffic from paving for at least 14 days after 
placement. When construction traffic is permitted, maintain paving as clean as possible by 
removing surface stains and spillage of materials as they occur.

D. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. 
Sweep paving not more than two days before date scheduled for Substantial Completion 
inspections.

END OF SECTION
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SECTION 32 17 23 - PAVEMENT MARKINGS

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Traffic lines and markings.
2. Legends.

B. Related Requirements:
1. Section 32 12 16 - Asphalt Paving: Asphalt paving for roads, parking areas, and 

sidewalks.
2. Section 32 13 13 - Concrete Paving: Concrete paving for roads, parking areas, and 

sidewalks.

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT

A. Section 01 20 00 - Price and Payment Procedures: Contract Sum/Price modification 
procedures.

B. Traffic Lines and Markings:
1. Basis of Measurement: By 1,000 linear [feet] <________>.
2. Basis of Payment: Includes furnishing, installing, inspecting, and maintaining 

pavement markings for minimum of [three] <________> years, and related 
maintenance and protection of traffic.

C. Legends:
1. Basis of Measurement: By [each] <________>.
2. Basis of Payment: Includes furnishing, installing, inspecting, and maintaining 

pavement markings for minimum of [three] <________> years, and related 
maintenance and protection of traffic.

1.3 REFERENCE STANDARDS

A. American Association of State Highway and Transportation Officials:
1. AASHTO M247 - Standard Specification for Glass Beads Used in Pavement 

Markings.

B. ASTM International:
1. ASTM D34 - Standard Guide for Chemical Analysis of White Pigments.
2. ASTM D126 - Standard Test Methods for Analysis of Yellow, Orange, and Green 

Pigments Containing Lead Chromate and Chromium Oxide Green.
3. ASTM D562 - Standard Test Method for Consistency of Paints Measuring Krebs 

Unit (KU) Viscosity Using a Stormer-Type Viscometer.
4. ASTM D711 - Standard Test Method for No-Pick-Up Time of Traffic Paint.
5. ASTM D713 - Standard Practice for Conducting Road Service Tests on Fluid 

Traffic Marking Materials.
6. ASTM D1301 - Standard Test Methods for Chemical Analysis of White Lead 

Pigments.
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7. ASTM D1394 - Standard Test Methods for Chemical Analysis of White Titanium 
Pigments.

8. ASTM D1475 - Standard Test Method for Density of Liquid Coatings, Inks, and 
Related Products.

9. ASTM D1640/D1640M - Standard Test Methods for Drying, Curing, or Film 
Formation of Organic Coatings.

10. ASTM D2202 - Standard Test Method for Slump of Sealants.
11. ASTM D2371 - Standard Test Method for Pigment Content of Solvent-Reducible 

Paints.
12. ASTM D2621 - Standard Test Method for Infrared Identification of Vehicle Solids 

From Solvent-Reducible Paints.
13. ASTM D2743 - Standard Practices for Uniformity of Traffic Paint Vehicle Solids by 

Spectroscopy and Gas Chromatography.
14. ASTM D4280 - Standard Specification for Extended Life Type, Nonplowable, 

Raised Retroreflective Pavement Markers.
15. ASTM D4505 - Standard Specification for Preformed Retroreflective Pavement 

Marking Tape for Extended Service Life.

1.4 QUALITY ASSURANCE

A. Perform Work according to <________> standards.
B. Maintain <________> [copy] [copies] of each standard affecting Work of this Section on 

Site.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Section 01 60 00 - Product Requirements: Requirements for transporting, handling, storing, 
and protecting products.

B. Inspection: Accept materials on Site in manufacturer's original packaging and inspect for 
damage.

C. Storage:
1. According to manufacturer instructions.
2. Paint:

a. Invert containers several days prior to use if paint has been stored more than 
two months.

b. Minimize exposure to air when transferring paint.
c. Seal drums and tanks when not in use.

D. Protection:
1. Protect materials from moisture and dust by storing in clean, dry location remote 

from construction operations areas.
2. Provide additional protection according to manufacturer instructions.

1.6 AMBIENT CONDITIONS

A. Section 01 50 00 - Temporary Facilities and Controls: Requirements for ambient condition 
control facilities for product storage and installation.

B. Do not apply materials if surface and ambient temperatures are outside temperature ranges 
required by paint product manufacturer.

C. Do not apply exterior coatings during rain or snow if relative humidity is outside range 
required by paint manufacturer, or if moisture content of surfaces exceeds that required by 
paint manufacturer.
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D. Minimum Conditions: Do not apply paint if temperatures are expected to fall below [60] 
[50] deg. F within 24 hours after application.

E. Thermoplastic Compound: Do not apply unless pavement surface temperature is minimum 
40 deg. F and rising.

F. Maximum VOCs: Do not exceed limit required by State or Environmental Protection 
Agency.

PART 2 -  PRODUCTS

PART 3 -  EXECUTION

3.1 PREPARATION

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for application 
preparation.

B. Do not apply paint to concrete surfaces until concrete has cured for [28] <________> days.
C. Agitate paint for 1 to 15 minutes prior to application to ensure even distribution of 

pigment.
D. Maintenance and Protection of Traffic:

1. Provide short-term traffic control as specified in Section 01 50 00 - Temporary 
Facilities and Controls.

2. Prevent interference with marking operations and prevent traffic on newly applied 
markings before dry.

3. Maintain travel lanes between [7:00 AM] <________> and [9:00 AM] <________>, 
and between [4:00 PM] <________> and [6:00 PM] <________>.

4. Maintain access to existing [businesses,] <________>, and other properties 
requiring access.

E. Surface Preparation.
1. Clean and dry paved surfaces prior to painting.
2. Blow or sweep surface free of dirt, debris, oil, grease, or gasoline.
3. Spot location of final pavement markings, as specified and as indicated on 

Drawings, by applying pavement spots 25 feet o.c.
4. Request inspection by Architect/Engineer after placing pavement spots and 

minimum [three] <________> days prior to applying traffic lines.

3.2 DEMOLITION

A. Remove existing markings in an acceptable manner, using methods that will cause least 
damage to pavement structure or surface.

B. Do not remove existing pavement markings by painting over with blank paint.
C. Repair pavement or surface damage caused by removal methods.
D. Clean and repair existing [, remaining] [, or] [reinstalled] lines and legends.

3.3 APPLICATION

A. Application Rate:
1. Reflective Markings:

a. Glass Spheres on Wet Paint: [0.5] <________> lb./gal.
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B. Reflective Media:
1. Immediately follow paint application.

C. Dimensions and Locations: As indicated on Drawings.
D. Crosswalks, Intersections, Stop Lines, Legends [, and] <________>:

1. Use walk-behind stripers, hand spray, or stencil trucks.
2. Do not use hand brushes or rollers.

E. Installation Standards: Install Work according to <________> standards.

3.4 TOLERANCES

A. Section 01 40 00 - Quality Requirements: Requirements for tolerances.
B. Maximum Variation from Wet Film Thickness: 1 mil.
C. Maximum Variation from Wet Paint Line Width: Plus or minus 1/8 inch.
D. Automatic Line-Length Gages: Plus or minus [25] <________> ft./mi.
E. Cycle Length Timer: Plus or minus [6] <________> in./[40] <________> ft.

3.5 CLEANING

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for cleaning.
B. Collect and legally dispose of residues from painting operations.

3.6 PROTECTION

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for protecting 
finished Work.

B. Protect painted pavement markings from vehicular and pedestrian traffic until paint is dry 
and track free.

C. Unless material is track free at end of paint application convoy, use traffic cones to protect 
markings from traffic until track free.

D. If vehicle crosses a marking and tracks it, or if splattering or overspray occurs, eradicate 
affected marking and resultant tracking and apply new markings.

E. Follow manufacturer instructions or use minimum of 30 minutes of dry time.
F. Barrier cones are satisfactory protection for materials being dried.

3.7 MAINTENANCE

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for maintenance 
service.

B. Provide service and maintenance of traffic paints for three years from date of Substantial 
Completion.

3.8 ATTACHMENTS

A. Pavement Markings:
1. Edge: 4-inch; white; [conventional] [fast-dry].
2. Stop Line: 24-inch; white; fast-dry.
3. Center: 4-inch; yellow; [conventional] [fast-dry].

4026322
04/23

PAVEMENT MARKINGS 32 17 23 - 4



Midland County
Facilities Warehouse

 

END OF SECTION
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SECTION 32 31 13 - CHAIN LINK FENCES AND GATES

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Fence framework, fabric, and accessories.
2. Excavation for post bases.
3. Concrete foundation for posts [and center drop for gates].

B. Related Sections:
1. Section 33 79 00 - Site Grounding.
2. Section <______-_____________>: Concrete anchorage for posts.
3. Section <______-_____________>: Gate locking device.

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT

A. Fencing:
1. Basis of Measurement: By linear foot to fence height specified, based on specified 

post spacing.
2. Basis of Payment: Includes posts, rails, tension wire, fabric, accessories, 

attachments.

B. Post Footings:
1. Basis of Measurement: Each unit footing, to depth specified.
2. Basis of Payment: Includes excavation, concrete placed, finishing.

C. Gates:
1. Basis of Measurement: [By square [foot] <________>.] [Each specified type.]
2. Basis of Payment: Includes frame posts, fabric, accessories, hardware.

1.3 REFERENCES

A. ASTM International:
1. ASTM A121 - Standard Specification for Metallic-Coated Carbon Steel Barbed 

Wire.
2. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) 

Coatings on Iron and Steel Products.
3. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron 

and Steel Hardware.
4. ASTM A392 - Standard Specification for Zinc-Coated Steel Chain-Link Fence 

Fabric.
5. ASTM A491 - Standard Specification for Aluminum-Coated Steel Chain-Link 

Fence Fabric.
6. ASTM A817 - Standard Specification for Metallic-Coated Steel Wire for 

Chain-Link Fence Fabric and Marcelled Tension Wire.
7. A1011/A1011M-07 Standard Specification for Steel, Sheet and Strip, Hot-Rolled, 

Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with 
Improved Formability, and Ultra-High Strength
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8. ASTM B429/B429M - Standard Specification for Aluminum-Alloy Extruded 
Structural Pipe and Tube.

9. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete.
10. ASTM F552 - Standard Terminology relating to Chain Link Fencing.
11. ASTM F567 - Standard Practice for Installation of Chain-Link Fence.
12. ASTM F626 - Standard Specification for Fence Fittings.
13. ASTM F668 - Standard Specification for Polyvinyl Chloride (PVC) and Other 

Organic Polymer-Coated Steel Chain-Link Fence Fabric.
14. ASTM F900 - Standard Specification for Industrial and Commercial Swing Gates.
15. ASTM F934 - Standard Specification for Standard Colors for Polymer-Coated Chain 

Link Fence Materials.
16. ASTM F1043 - Standard Specification for Strength and Protective Coatings on 

Metal Industrial Chain Link Fence Framework.
17. ASTM F1083 - Standard Specification for Pipe, Steel, Hot-Dipped Zinc-Coated 

(Galvanized) Welded, for Fence Structures.
18. ASTM F1183 - Standard Specification for Aluminum Alloy Chain Link Fence 

Fabric.
19. ASTM F1184 - Standard Specification for Industrial and Commercial Horizontal 

Slide Gates.
20. ASTM F1345 - Standard Specification for Zinc - 5% Aluminum -Mischmetal 

Alloy-Coated Steel Chain-Link Fence Fabric.

B. Chain Link Fence Manufacturers Institute:
1. CLFMI - Product Manual.

1.4 SYSTEM DESCRIPTION

A. Fence Height: [<________> feet nominal] [as indicated on Drawings].
B. Line Post Spacing: At intervals not exceeding [10] <________> feet.
C. Fence Post and Rail Strength: Conform to ASTM F1043 [Heavy Industrial Fence] [Light 

Industrial Fence] quality.

1.5 QUALITY ASSURANCE

A. Supply material according to [CLFMI - Product Manual.]
B. Perform installation according to ASTM F567.
C. Perform Work according to [State] [Municipality] of <________> [Highways] [Public 

Works] standards.
D. Maintain [one copy] [<________> copies] of [each] document on site.

1.6 DELIVERY, STORAGE AND HANDLING

A. Section 01 60 00 - Product Requirements: Requirements for transporting, handling, storing, 
and protecting products.

B. Deliver fence fabric and accessories in packed cartons or firmly tied rolls.
C. Identify each package with manufacturer's name.
D. Store fence fabric and accessories in secure and dry place.
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PART 2 -  PRODUCTS

2.1 FINISHES

A. Components and Fabric: Galvanized to ASTM A123/A123M for components; ASTM 
A153/A153M for hardware; ASTM A392 for fabric; [1.8] [2.0] <________> oz/sq ft 
coating.

B. Components and Fabric: Aluminum coating to ASTM A792/A792M for components and 
ASTM A491 for fabric; [0.40] <________> oz/sq ft.

C. Components and Fabric: Vinyl coating, [olive green] [dark green] [brown] [black] color 
according to ASTM F934 [as selected.] [over galvanized coating.]

D. Vinyl Components: <________> color to match fabric [as selected].
E. Hardware: Galvanized to ASTM A153/A153M, [1.8] [2.0] <________> oz/sq ft coating.
F. Accessories: Same finish as [framing.] [fabric.]

PART 3 -  EXECUTION

3.1 INSTALLATION

A. Install framework, fabric, accessories [and gates] according to [ASTM F567.]
B. Set [intermediate,] [terminal,] [gate,] [and] <________> posts plumb, [in concrete 

footings with top of footing [2 inches above] [6 inches below] finish grade]. Slope top of 
concrete for water runoff.

C. Line Post Footing Depth Below Finish Grade: [ASTM F567] <________> feet.
D. Corner, Gate and Terminal Post Footing Depth Below Finish Grade: [ASTM F567] 

<________> feet.
E. Brace each gate and corner post to adjacent line post with horizontal center brace rail [and 

diagonal truss rods]. Install brace rail one bay from end and gate posts.
F. Install top rail through line post tops and splice with [6] <________> inch long rail sleeves.
G. Install [center] [and] [bottom] brace rail on corner gate leaves.
H. Place fabric on [outside] [inside] of posts and rails.
I. Do not stretch fabric until concrete foundation has cured [28] <________> days.
J. Stretch fabric between terminal posts or at intervals of 100 feet maximum, whichever is 

less.
K. Position bottom of fabric [2] <________> inches above finished grade.
L. Fasten fabric to top rail, line posts, braces, and bottom tension wire with tie wire at 

maximum 15 inches on centers.
M. Attach fabric to end, corner, and gate posts with tension bars and tension bar clips.
N. Install bottom tension [wire] [strap] stretched taut between terminal posts.
O. Install support arms sloped [inward] [outward] and attach barbed wire; tension and 

secure.
P. Support gates from gate posts. Do not attach hinged side of gate from building wall.
Q. Install gate with fabric [and barbed wire overhang] to match fence. Install three hinges 

on each gate leaf, latch, catches, [drop bolt] [foot bolts and sockets] [torsion spring 
retainer] [retainer and locking clamp].

R. [Provide concrete center drop to footing depth and drop rod retainers at center of 
double gate openings].

S. Connect to existing fence at [existing terminal post] [new terminal post] [existing line 
post converted to terminal post by installation of brace rails and brace rods].
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T. Install posts with 6 inches maximum clear opening from end posts to buildings, fences and 
other structures.

U. Excavate holes for posts to diameter and spacing indicated on Drawings without disturbing 
underlying materials.

V. Reuse holes resulting from removal of existing post footings for installation of new posts.
W. Center and align posts. Place concrete around posts, and vibrate or tamp for consolidation. 

Verify vertical and top alignment of posts and make necessary corrections.
X. Extend concrete footings 1 inches above grade, and trowel, forming crown to shed water.
Y. Allow footings to cure minimum 7 days before installing fabric and other materials 

attached to posts.

3.2 ERECTION TOLERANCES

A. Section 01 40 00 - Quality Requirements: Tolerances.
B. Maximum Variation From Plumb: [1/4] <________> inch.
C. Maximum Offset From Indicated Position: [1] <________> inch.
D. Minimum distance from property line: [6] <________> inches.

3.3 SCHEDULES

A. Property Perimeter: 6 feet high, dark green fabric, privacy slats.
B. Fencing at Transformer: 8 feet high, aluminized coated fabric, single strand barbed wire 

top, on 45 degree sloped arms, pointing out.

END OF SECTION
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SECTION 33 01 10.58 - DISINFECTION OF WATER UTILITY PIPING SYSTEMS

PART 1 -  GENERAL

1.1 SUMMARY

A. Related Requirements:
1. Section 22 40 00 - Plumbing Fixtures: Disinfection of building domestic water 

piping systems.
2. Section 33 01 10.59 - Disinfection of Water Utility Storage Tanks: Water tank 

disinfection and bacteriological testing.
3. Section 33 14 16 - Site Water Utility Distribution Piping: Product and execution 

requirements for installation and testing of site domestic water distribution piping.

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT

A. Section 01 20 00 - Price and Payment Procedures: Contract Sum/Price modification 
procedures.

B. Disinfection:
1. Basis of Measurement: By linear [foot] <________>.
2. Basis of Payment: Includes preparing, disinfecting, testing, and reporting.

1.3 REFERENCE STANDARDS

A. American Water Works Association:
1. AWWA B300 - Hypochlorites.
2. AWWA B302 - Ammonium Sulfate.
3. AWWA B303 - Sodium Chlorite.
4. AWWA C651 - Disinfecting Water Mains.

1.4 QUALITY ASSURANCE

A. Perform Work according to AWWA C651.
B. Perform Work according to <________> standards.
C. Maintain <________> [copy] [copies] of each standard affecting Work of this Section on 

Site.

PART 2 -  PRODUCTS

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Verify that piping system has been cleaned, inspected, and pressure tested.
B. Verify that access fittings have been installed under Section 33 14 16 - Site Water Utility 

Distribution Piping.
C. Perform scheduling and disinfecting activity with startup, water pressure testing, adjusting 

and balancing, and demonstration procedures, including coordination with related systems.
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3.2 INSTALLATION

A. Provide required equipment to perform Work of this Section.
B. [Inject treatment disinfectant] [Introduce treatment] into piping system.
C. Maintain disinfectant in system for [24] <________> hours.
D. Flush, circulate, and clean until required disinfectant quality standard has been achieved 

using [municipal] <________> domestic water.
E. Replace permanent system devices that were removed for disinfection.

END OF SECTION
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SECTION 33 05 09.33 - THRUST RESTRAINT FOR UTILITY PIPING

PART 1 -  GENERAL

1.1 SUMMARY

A. Related Requirements:
1. Section 31 23 16.13 - Trenching: Trenching and backfilling requirements for Site 

utilities.
2. Section 33 14 13 - Public Water Utility Distribution Piping: Requirements for piping 

Work as required by this Section.
3. Section 33 14 16 - Site Water Utility Distribution Piping: Requirements for piping 

Work as required by this Section.
4. Section 33 31 00 - Sanitary Sewerage Piping: Requirements for piping Work as 

required by this Section.
5. Section 33 31 11 - Public Sanitary Sewerage Gravity Piping: Requirements for 

piping Work as required by this Section.

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT

A. Section 01 20 00 - Price and Payment Procedures: Contract Sum/Price modification 
procedures.

B. Tied Joint Restraint System:
1. Basis of Measurement: By unit.
2. Basis of Payment: Includes tied joint restraint system and accessories.

1.3 REFERENCE STANDARDS

A. American Water Works Association:
1. AWWA C600 - Installation of Ductile-Iron Water Mains and Their Appurtenances.

B. ASME International:
1. ASME B1.1 - Unified Inch Screw Threads, UN and UNR Thread Form.

C. ASTM International:
1. ASTM A36/A36M - Standard Specification for Carbon Structural Steel.
2. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) 

Coatings on Iron and Steel Products.
3. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron 

and Steel Hardware.
4. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded 

Rod 60 000 PSI Tensile Strength.
5. ASTM A325 - Standard Specification for Structural Bolts, Steel, Heat Treated, 

120/105 ksi Minimum Tensile Strength.
6. ASTM A325M - Standard Specification for Structural Bolts, Steel, Heat Treated 830 

MPa Minimum Tensile Strength (Metric).
7. ASTM A563 - Standard Specification for Carbon and Alloy Steel Nuts.
8. ASTM A563M - Standard Specification for Carbon and Alloy Steel Nuts (Metric).
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9. ASTM A588/A588M - Standard Specification for High-Strength Low-Alloy 
Structural Steel, up to 50 ksi (345 MPa) Minimum Yield Point, with Atmospheric 
Corrosion Resistance.

10. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron 
and Steel.

11. ASTM F436 - Standard Specification for Hardened Steel Washers.
12. ASTM F436M - Standard Specification for Hardened Steel Washers (Metric).

1.4 COORDINATION

A. Section 01 30 00 - Administrative Requirements: Requirements for coordination.
B. Coordinate Work of this Section with installation of fittings and joints that require 

restraint.

1.5 QUALITY ASSURANCE

A. Perform Work according to <________> standards.
B. Maintain <________> [copy] [copies] of each standard affecting Work of this Section on 

Site.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Section 01 60 00 - Product Requirements: Requirements for transporting, handling, storing, 
and protecting products.

B. Inspection: Accept materials on Site in manufacturer's original packaging and inspect for 
damage.

C. Store materials according to manufacturer instructions.
D. Protection:

1. Protect materials from moisture and dust by storing in clean, dry location remote 
from construction operations areas.

2. Provide additional protection according to manufacturer instructions.

1.7 EXISTING CONDITIONS

A. Field Measurements:
1. Verify field measurements prior to fabrication.
2. Indicate field measurements on Shop Drawings.

PART 2 -  PRODUCTS

2.1 PERFORMANCE AND DESIGN CRITERIA

A. Provide pressure pipeline with restrained joints at each bend, tee, and change in direction.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Verify that pipe and fittings are ready to receive Work.
B. Field measure and verify conditions for installation of Work.
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3.2 PREPARATION

A. Clean surfaces of pipe and fittings that are to receive tied joint restraint systems.

3.3 INSTALLATION

A. According to AWWA C600.
B. Install joint restraint system such that joints are mechanically locked together to prevent 

joint separation.
C. Installation Standards: Install Work according to <________> standards.

3.4 TOLERANCES

A. Section 01 40 00 - Quality Requirements: Requirements for tolerances.
B. Torque 5/8-inch nuts on mating threaded fasteners from 45 to 60 ft.-lbf.
C. Torque 3/4-inch nuts on mating threaded fasteners from 75 to 90 ft.-lbf..
D. Torque 1-inch nuts from 100 to 120 ft.-lbf..

END OF SECTION
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