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SECTION 033000 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

11 SUMMARY

A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials,
mixture design, placement procedures, and finishes.

B. Related Requirements:

1. Section 312000 "Earth Moving" for drainage fill under slabs-on-grade.

1.2 ACTION SUBMITTALS
A.  Product Data: For each type of product.
B. Design Mixtures: For each concrete mixture.
C.  Steel Reinforcement Shop Drawings: Placing Drawings that detail fabrication, bending, and
placement.
1.3 INFORMATIONAL SUBMITTALS
A.  Material certificates.
B.  Material test reports.

C.  Formwork Shop Drawings: Prepared by or under the supervision of a qualified professional
engineer, detailing fabrication, assembly, and support of formwork.

D.  Floor surface flatness and levelness measurements indicating compliance with specified
tolerances.
14 QUALITY ASSURANCE
A.  Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete
products and that complies with ASTM C 94/C 94M requirements for production facilities and

equipment.

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete
Production Facilities."

B.  Testing Agency Qualifications: An independent agency, acceptable to authorities having
jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.
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1.5

A

1.6

A

B.

PRECONSTRUCTION TESTING

Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction
testing on concrete mixtures.

FIELD CONDITIONS

Cold-Weather Placement: Comply with ACI 306.1.

1. Do not use calcium chloride, salt, or other materials containing antifreeze agents or
chemical accelerators unless otherwise specified and approved in mixture designs.

Hot-Weather Placement: Comply with ACI 301 and ACI 305.1.

PART 2 - PRODUCTS

2.1 CONCRETE, GENERAL
A.  ACI Publications: Comply with the following unless modified by requirements in the Contract
Documents:
1. ACI 301.
2. ACI 117.
2.2 FORM-FACING MATERIALS

A.  Smooth-Formed Finished Concrete: Form-facing panels that provide continuous, true, and
smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.

B. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material.
Provide lumber dressed on at least two edges and one side for tight fit.

2.3 STEEL REINFORCEMENT

A.  Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed.

B.  Low-Alloy-Steel Reinforcing Bars: ASTM A 706/A 706M, deformed.

C.  Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening
reinforcing bars and welded-wire reinforcement in place. Manufacture bar supports from steel
wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice."”
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2.4 CONCRETE MATERIALS

A.  Cementitious Materials:

1. Portland Cement: ASTM C 150/C 150M, Type I/11, gray.

2. Fly Ash: ASTM C 618, Class F or C.

3. Slag Cement: ASTM C 989/C 989M, Grade 100 or 120.

B.  Normal-Weight Aggregates: ASTM C 33/C 33M, graded.

1. Maximum Coarse-Aggregate Size: .3/4 inch] nominal.

2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

C.  Air-Entraining Admixture: ASTM C 260/C 260M.

D.  Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures and
that do not contribute water-soluble chloride ions exceeding those permitted in hardened
concrete. Do not use calcium chloride or admixtures containing calcium chloride.

1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.

2. Retarding Admixture;: ASTM C 494/C 494M, Type B.

3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.

4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.

5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.

6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.

E.  Water: ASTM C 94/C 94M and potable.

2.5 CURING MATERIALS

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

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. BASF Corp. - Construction Chemicals.
b. Bon Tool Co.
C. Brickform; a division of Solomon Colors.
d. ChemMasters, Inc.
e. Dayton Superior.
f. Euclid Chemical Company (The); an RPM company.
g. Kaufman Products, Inc.
h. L&M Construction Chemicals, Inc.
i. Lambert Corporation.
J. Metalcrete Industries.
k. Nox-Crete Products Group.
l. Sika Corporation.
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SpecChem, LLC.

TK Products.

Vexcon Chemicals Inc.
W.R. Meadows, Inc.

T o =3

B.  Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing
approximately 9 oz./sg. yd. when dry.

C. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
D.  Water: Potable.

E.  Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B,
dissipating.

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:

Anti-Hydro International, Inc.

BASF Corp. - Construction Chemicals.
ChemMasters, Inc.

Dayton Superior.

Euclid Chemical Company (The); an RPM company.
Kaufman Products, Inc.

L&M Construction Chemicals, Inc.
Lambert Corporation.

Nox-Crete Products Group.

Right Pointe.

SpecChem, LLC.

TK Products.

Vexcon Chemicals Inc.

W.R. Meadows, Inc.

S3ITRTTSQ@ oA o0 oW

F. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B,
nondissipating[, certified by curing compound manufacturer to not interfere with bonding of
floor covering].

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:

102 V-Seal Concrete Sealers, LLC.

Anti-Hydro International, Inc.

BASF Corp. - Construction Chemicals.
ChemMasters, Inc.

Cresset Chemical Company.

Dayton Superior.

Euclid Chemical Company (The); an RPM company.
Kaufman Products, Inc.

S@hooooe
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2.6

2.7

2.8

2.9

L&M Construction Chemicals, Inc.
Lambert Corporation.

Metalcrete Industries.

Nox-Crete Products Group.
SpecChem, LLC.

TK Products.

Vexcon Chemicals Inc.

W.R. Meadows, Inc.

Tos3TRTT

RELATED MATERIALS

Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber.

CONCRETE MIXTURES, GENERAL

Prepare design mixtures for each type and strength of concrete, proportioned on the basis of
laboratory trial mixture or field test data, or both, according to ACI 301.

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.

Admixtures: Use admixtures according to manufacturer's written instructions.

1. Use water-reducing admixture in concrete, as required, for placement and workability.

2. Use water-reducing and -retarding admixture when required by high temperatures, low
humidity, or other adverse placement conditions.

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial
slabs and parking structure slabs, concrete required to be watertight, and concrete with a
w/c ratio below 0.50.

CONCRETE MIXTURES FOR BUILDING ELEMENTS
Normal-Weight Concrete:

1. Minimum Compressive Strength: 4000 psi at 28 days.

2. Maximum W/C Ratio: 0.4.

3. Slump Limit: 4 inches, 8 inches for concrete with verified slump of 2 to 4 inches before
adding high-range water-reducing admixture or plasticizing admixture, plus or minus 1
inch.

4. Air Content: 5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch
nominal maximum aggregate size

FABRICATING REINFORCEMENT

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

16 February 2018 CAST-IN-PLACE CONCRETE
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2.10

A

CONCRETE MIXING

Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to
ASTM C 94/C 94M, and furnish batch ticket information.

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from
1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and
delivery time to 60 minutes.

PART 3 - EXECUTION

3.1 FORMWORK INSTALLATION
A.  Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical,
lateral, static, and dynamic loads, and construction loads that might be applied, until structure
can support such loads.
B.  Construct formwork so concrete members and structures are of size, shape, alignment,
elevation, and position indicated, within tolerance limits of ACI 117.
C. Do not chamfer exterior corners and edges of permanently exposed concrete.
3.2 EMBEDDED ITEM INSTALLATION
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. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.
3.3 VAPOR-RETARDER INSTALLATION
A.  Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to
ASTM E 1643 and manufacturer's written instructions.
1. Lap joints 6 inches and seal with manufacturer's recommended tape.
3.4 STEEL REINFORCEMENT INSTALLATION
A.  General: Comply with CRSI's "Manual of Standard Practice™ for fabricating, placing, and
supporting reinforcement.
1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before
placing concrete.
16 February 2018 CAST-IN-PLACE CONCRETE
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3.5

A

3.6

3.7

JOINTS
General: Construct joints true to line with faces perpendicular to surface plane of concrete.

Construction Joints: Install so strength and appearance of concrete are not impaired, at locations
indicated or as approved by Architect.

Isolation Joints in Slabs-on-Grade: 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.

CONCRETE PLACEMENT

Before placing concrete, verify that installation of formwork, reinforcement, and embedded
items is complete and that required inspections are completed.

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.
If a section cannot be placed continuously, provide construction joints as indicated. Deposit
concrete to avoid segregation.

1. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.

FINISHING FORMED SURFACES

Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes
and defects repaired and patched. Remove fins and other projections that exceed specified limits
on formed-surface irregularities.

1. Apply to concrete surfaces not exposed to public view.

Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in
an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and
defects. Remove fins and other projections that exceed specified limits on formed-surface
irregularities.

1. Apply to concrete surfaces exposed to public view.

Rubbed Finish: Apply the following to smooth-formed-finished as-cast concrete where
indicated:

1. Smooth-Rubbed Finish: Not later than one day after form removal, moisten concrete
surfaces and rub with carborundum brick or another abrasive until producing a uniform
color and texture. Do not apply cement grout other than that created by the rubbing
process.

2. Grout-Cleaned Finish: Wet concrete surfaces and apply grout of a consistency of thick
paint to coat surfaces and fill small holes. Mix 1 part portland cement to 1-1/2 parts fine
sand with a 1:1 mixture of bonding admixture and water. Add white portland cement in

16 February 2018 CAST-IN-PLACE CONCRETE
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3.8

amounts determined by trial patches, so color of dry grout matches adjacent surfaces.
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.

3. Cork-Floated Finish: Wet concrete surfaces and apply a stiff grout. Mix 1 part portland
cement and 1part fine sand with a 1:1 mixture of bonding agent and water. Add white
portland cement in amounts determined by trial patches, so color of dry grout matches
adjacent surfaces. Compress grout into voids by grinding surface. In a swirling motion,
finish surface with a cork float.

Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent
formed surfaces. Continue final surface treatment of formed surfaces uniformly across adjacent
unformed surfaces unless otherwise indicated.

FINISHING FLOORS AND SLABS

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

Scratch Finish: While still plastic, texture concrete surface that has been screeded and bull-
floated or darbied. Use stiff brushes, brooms, or rakes to produce a profile amplitude of 1/4 inch
in one direction.

1. Apply scratch finish to surfaces indicated.

Float Finish: Consolidate surface with power-driven floats or by hand floating if area is small or
inaccessible to power-driven floats. Restraighten, cut down high spots, and fill low spots.
Repeat float passes and restraightening until surface is left with a uniform, smooth, granular
texture.

1. Apply float finish to surfaces indicated.

Trowel Finish: After applying float finish, apply first troweling and consolidate concrete by
hand or power-driven trowel. Continue troweling passes and restraighten until surface is free of
trowel marks and uniform in texture and appearance. Grind smooth any surface defects that
would telegraph through applied coatings or floor coverings.

1. Apply a trowel finish to surfaces indicated.

2. Finish and measure surface, so gap at any point between concrete surface and an
unleveled, freestanding, 10-ft.- long straightedge resting on two high spots and placed
anywhere on the surface does not exceed 1/4 inch.

Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces indicated. While concrete
is still plastic, slightly scarify surface with a fine broom.

1. Comply with flatness and levelness tolerances for trowel-finished floor surfaces.

Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and elsewhere
as indicated.

16 February 2018 CAST-IN-PLACE CONCRETE
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3.9

3.10

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with
fiber-bristle broom perpendicular to main traffic route. Coordinate required final finish
with Architect before application.

CONCRETE PROTECTING AND CURING

General: Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 305.1 for hot-
weather protection during curing.

Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or
windy conditions cause moisture loss approaching 0.2 Ib/sq. ft. x h before and during finishing
operations. Apply according to manufacturer's written instructions after placing, screeding, and
bull floating or darbying concrete, but before float finishing.

Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported
slabs, and other similar surfaces. If forms remain during curing period, moist cure after
loosening forms. If removing forms before end of curing period, continue curing for remainder
of curing period.

Cure concrete according to ACI 308.1, by one or a combination of the following methods:

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days.

2. 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. Cure for not less than seven
days. Immediately repair any holes or tears during curing period, using cover material
and waterproof tape.

3. Curing Compound: Apply uniformly in continuous operation by power spray or roller
according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall
within three hours after initial application. Maintain continuity of coating and repair
damage during curing period.

a. Removal: After curing period has elapsed, remove curing compound without
damaging concrete surfaces by method recommended by curing compound
manufacturer.

4. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a
continuous operation by power spray or roller according to manufacturer's written
instructions. Recoat areas subjected to heavy rainfall within three hours after initial
application. Repeat process 24 hours later and apply a second coat. Maintain continuity
of coating and repair damage during curing period.

CONCRETE SURFACE REPAIRS

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

16 February 2018 CAST-IN-PLACE CONCRETE
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3.11 FIELD QUALITY CONTROL
A.  Special Inspections: Owner will engage a special inspector and qualified testing and inspecting
agency to perform field tests and inspections and prepare test reports.

END OF SECTION 033000
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SECTION 051200 - STRUCTURAL STEEL FRAMING

PART 1 - GENERAL

11 SUMMARY
A.  Section Includes:
1. Structural steel.
2. Grout.
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 PREINSTALLATION MEETINGS
A.  Preinstallation Conference: Conduct conference at Project site.
14 ACTION SUBMITTALS
A.  Product Data: For each type of product.
B.  Shop Drawings: Show fabrication of structural-steel components.
15 INFORMATIONAL SUBMITTALS
A.  Qualification Data: For Installer, fabricator and testing agency.
B.  Welding certificates.
C.  Mill test reports for structural steel, including chemical and physical properties.
D.  Source quality-control reports.
E. Field quality-control and special inspection 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 STD.
16 February 2018 STRUCTURAL STEEL FRAMING
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B.

C.

D.

Installer Qualifications: A qualified installer who participates in the AISC Quality Certification
Program and is designated an AISC-Certified Erector, Category CSE.

Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M,
"Structural Welding Code - Steel."”

Comply with applicable provisions of the following specifications and documents:
1. AISC 303.

2. AISC 360.
3. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A.  Connections: Provide details of simple shear connections required by the Contract Documents
to be selected or completed by structural-steel fabricator to withstand loads indicated and
comply with other information and restrictions indicated.
1. Select and complete connections using schematic details indicated and AISC 360.
2. Use Load and Resistance Factor Design; data are given at factored-load level.
B.  Moment Connections: Type FR, fully restrained.
C.  Construction: Moment frame.
2.2 STRUCTURAL-STEEL MATERIALS
A.  W-Shapes: ASTM A 992/A 992M.
B.  Channels, Angles-Shapes: ASTM A 36/A 36M.
C.  Plate and Bar: ASTM A 36/A 36M.
D.  Cold-Formed Hollow Structural Sections: ASTM A 500/A 500M, Grade B, structural tubing.
E.  Steel Pipe: ASTM A 53/A 53M, Type E or Type S, Grade B.
F. Welding Electrodes: Comply with AWS requirements.
2.3 BOLTS, CONNECTORS, AND ANCHORS
A.  High-Strength Bolts, Nuts, and Washers: ASTM A 325, Type 1, heavy-hex steel structural
bolts; ASTM A 563, Grade C, heavy-hex carbon-steel nuts; and ASTM F 436, Type 1, hardened
carbon-steel washers; all with plain finish.
16 February 2018 STRUCTURAL STEEL FRAMING
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2.4

1. Direct-Tension Indicators: ASTM F 959, Type 325, compressible-washer type with plain
finish.

High-Strength Bolts, Nuts, and Washers: ASTM A 490, Type 1, heavy-hex steel structural

bolts or tension-control, bolt-nut-washer assemblies with splined ends; ASTM A 563,

Grade DH, heavy-hex carbon-steel nuts; and ASTM F 436, Type 1, hardened carbon-steel

washers with plain finish.

1. Direct-Tension Indicators: ASTM F 959, Type 490, compressible-washer type with plain
finish.

Zinc-Coated High-Strength Bolts, Nuts, and Washers: ASTM A 325, Type 1, heavy-hex steel

structural bolts; ASTM A 563, Grade DH heavy-hex carbon-steel nuts; and ASTM F 436,

Type 1, hardened carbon-steel washers.

1. Finish: Hot-dip zinc coating.

2. Direct-Tension Indicators: ASTM F 959, Type 325, compressible-washer type with
mechanically deposited zinc coating finish.

Tension-Control, High-Strength Bolt-Nut-Washer Assemblies: ASTM F 1852, Type 1, heavy-

hex head assemblies consisting of steel structural bolts with splined ends, heavy-hex carbon-

steel nuts, and hardened carbon-steel washers.

1. Finish: Mechanically deposited zinc coating.

Unheaded Anchor Rods: ASTM F 1554, Grade 36.

1. Configuration: Straight.
2. Finish: Hot-dip zinc coating, ASTM A 153/A 153M, Class C.

Headed Anchor Rods: ASTM F 1554, Grade 36, straight.
1. Finish: Hot-dip zinc coating, ASTM A 153/A 153M, Class C.
Threaded Rods: ASTM A 36/A 36M.

1. Finish: Hot-dip zinc coating, ASTM A 153/A 153M, Class C.

PRIMER
Primer: Comply with Section 099113 "Exterior Painting".
Primer: SSPC-Paint 25, Type | or Type Il, zinc oxide, alkyd, linseed oil primer.

Primer: Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer
complying with MPI1#79 and compatible with topcoat.

16 February 2018 STRUCTURAL STEEL FRAMING
100% Final Bid Set 051200 -3



Hawaii Army National Guard CA-1512-C
Kalaeloa B29 Parking, Photovoltaic System, Site Improvements and PN 15150023
Miscellaneous External and Internal Improvements

2.5 GROUT

A.  Metallic, Shrinkage-Resistant Grout: ASTM C 1107/C 1107M, factory-packaged, metallic
aggregate grout, mixed with water to consistency suitable for application and a 30-minute
working time.

B.  Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107/C 1107M, factory-packaged,
nonmetallic aggregate grout, noncorrosive and nonstaining, mixed with water to consistency
suitable for application and a 30-minute working time.

2.6 FABRICATION

A.  Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate according
to AISC 303, "Code of Standard Practice for Steel Buildings and Bridges," and to AISC 360.

B.  Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear connectors.
Use automatic end welding of headed-stud shear connectors according to AWS D1.1/D1.1M
and manufacturer's written instructions.

2.7 SHOP CONNECTIONS

A.  High-Strength Bolts: Shop install high-strength bolts according to RCSC's "Specification for
Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint
specified.

1. Joint Type: Snug tightened.

B.  Weld Connections: Comply with AWS D1.1/D1.1M and AWS D1.8/D1.8M for tolerances,
appearances, welding procedure specifications, weld quality, and methods used in correcting
welding work.

2.8 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: Clean surfaces to be painted. Remove loose rust and mill scale and spatter,
slag, or flux deposits. Prepare surfaces according to the following specifications and standards:
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C.

2.9

A

B.

C.

D.

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."

Priming: Immediately after surface preparation, apply primer according to 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.

SOURCE QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to perform shop tests and inspections.

1. Provide testing agency with access to places where structural-steel work is being
fabricated or produced to perform tests and inspections.

Bolted Connections: Inspect and test shop-bolted connections according to RCSC's
"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

Welded Connections:  Visually inspect shop-welded connections according to
AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option:

1. Liquid Penetrant Inspection: ASTM E 165.

2. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on finished
weld. Cracks or zones of incomplete fusion or penetration are not accepted.

3. Ultrasonic Inspection: ASTM E 164.

4. Radiographic Inspection: ASTM E 94.

Prepare test and inspection reports.

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Verify, with certified steel erector present, elevations of concrete- and masonry-bearing 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 ERECTION
A.  Set structural steel accurately in locations and to elevations indicated and according to
AISC 303 and AISC 360.
16 February 2018 STRUCTURAL STEEL FRAMING
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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.

4. Promptly pack grout solidly between bearing surfaces and plates so no voids remain.
Neatly finish exposed surfaces; protect grout and allow to cure.

C.  Maintain erection tolerances of structural steel within AISC 303, "Code of Standard Practice for
Steel Buildings and Bridges."

3.3 FIELD CONNECTIONS

A. High-Strength Bolts: Install high-strength bolts according to RCSC's "Specification for
Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint
specified.

1. Joint Type: Snug tightened.

B.  Weld Connections: Comply with AWS D1.1/D1.1M[ and AWS D1.8/D1.8M] 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.

2. Remove backing bars or runoff tabs where indicated, back gouge, and grind steel smooth.

3. Assemble and weld built-up sections by methods that maintain true alignment of axes
without exceeding tolerances in AISC 303, "Code of Standard Practice for Steel
Buildings and Bridges," for mill material.

34 FIELD QUALITY CONTROL

A.  Special Inspections: Engage a qualified special inspector to perform the following special
inspections:

1. Verify structural-steel materials and inspect steel frame joint details.

2. Verify weld materials and inspect welds.

3. Verify connection materials and inspect high-strength bolted connections.

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

C. Bolted Connections: Inspect and test bolted connections according to RCSC's "Specification for
Structural Joints Using ASTM A 325 or A 490 Bolts."

16 February 2018 STRUCTURAL STEEL FRAMING

100% Final Bid Set 051200 - 6



Hawaii Army National Guard CA-1512-C
Kalaeloa B29 Parking, Photovoltaic System, Site Improvements and PN 15150023
Miscellaneous External and Internal Improvements

D.  Welded Connections: Visually inspect field welds according to AWS D1.1/D1.1M.

1. In addition to visual inspection, test and inspect field welds according to
AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option:

a. Liquid Penetrant Inspection: ASTM E 165.

b. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on
finished weld. Cracks or zones of incomplete fusion or penetration are not
accepted.

C. Ultrasonic Inspection: ASTM E 164.

d. Radiographic Inspection: ASTM E 94.

END OF SECTION 051200
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SECTION 055000 - METAL FABRICATIONS

PART 1 - GENERAL

11

A.

B.

1.2

A.

B.

SUMMARY
Section Includes:

Miscellaneous steel framing and supports.
Prefabricated building columns.

Metal bollards.

Loose bearing and leveling plates.

el N =

Products furnished, but not installed, under this Section include the following:

1. Anchor bolts and steel pipe sleeves.

2. Steel weld plates and angles for casting into concrete for applications where they are not
specified in other Sections.

ACTION SUBMITTALS

Product Data: For the following:

1. Prefabricated building columns.

2. Paint products.

3. Grout.

Shop Drawings: Show fabrication and installation details. Include plans, elevations, sections,
and details of metal fabrications and their connections. Show anchorage and accessory items.

PART 2 - PRODUCTS

2.1 METALS
A. Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise
indicated. For metal fabrications exposed to view in the completed Work, provide materials
without seam marks, roller marks, rolled trade names, or blemishes.
B.  Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.
C Stainless-Steel Bars and Shapes: ASTM A 276, Type 316L.
D.  Steel Tubing: ASTM A 500/A 500M, cold-formed steel tubing.
E.  Steel Pipe: ASTM A 53/A 53M, Standard Weight (Schedule 40) unless otherwise indicated.
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100% Final Bid Set 055000 - 1



Hawaii Army National Guard CA-1512-C
Kalaeloa B29 Parking, Photovoltaic System, Site Improvements and PN 15150023
Miscellaneous External and Internal Improvements

F.

2.2

2.3

Cast Iron: Either gray iron, ASTM A 48/A 48M, or malleable iron, ASTM A 47/A 47M, unless
otherwise indicated.

Aluminum Extrusions: ASTM B 221, Alloy 6063-T6.
Aluminum-Alloy Rolled Tread Plate: ASTM B 632/B 632M, Alloy 6061-T6.

Aluminum Castings: ASTM B 26/B 26M, Alloy 443.0-F.

FASTENERS

General: Unless otherwise indicated, provide Type 316 stainless-steel fasteners for exterior use
and zinc-plated fasteners with coating complying with ASTM B 633 or ASTM F 1941,
Class Fe/Zn 5, at exterior walls. Select fasteners for type, grade, and class required.

1. Provide stainless-steel fasteners for fastening aluminum.
2. Provide stainless-steel fasteners for fastening stainless steel.

Cast-in-Place Anchors in Concrete: Either threaded type or wedge type unless otherwise
indicated; galvanized ferrous castings, either ASTM A 47/A 47M malleable iron or
ASTM A 27/A 27M cast steel. Provide bolts, washers, and shims as needed, all hot-dip
galvanized per ASTM F 2329.

Post-Installed Anchors: Torque-controlled expansion anchors or chemical anchors.

1. Material for Interior Locations: Carbon-steel components zinc plated to comply with
ASTM B 633 or ASTM F 1941, Class Fe/Zn 5, unless otherwise indicated.

2. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy Group 2
stainless-steel bolts, ASTM F 593, and nuts, ASTM F 594.

MISCELLANEOUS MATERIALS

Shop Primers: Provide primers that comply with Section 099113 "Exterior Painting."

Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer
complying with MPI#79 and compatible with topcoat.

1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.
Water-Based Primer: Emulsion type, anticorrosive primer for mildly corrosive environments
that is resistant to flash rusting when applied to cleaned steel, complying with MPI1#107 and

compatible with topcoat.

Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and
compatible with paints specified to be used over it.
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2.4

2.5

E.

Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, honcorrosive, nongaseous grout
complying with ASTM C 1107/C 1107M. Provide grout specifically recommended by
manufacturer for interior and exterior applications.

Concrete: Comply with requirements in Section 033000 "Cast-in-Place Concrete™ for normal-
weight, air-entrained, concrete with a minimum 28-day compressive strength of 3000 psi.

FABRICATION, GENERAL

Shop Assembly: Preassemble items in the shop to greatest extent possible. Use connections that
maintain structural value of joined pieces.

Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges. Remove
sharp or rough areas on exposed surfaces.

Weld corners and seams continuously to comply with the following:

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4. At exposed connections, finish exposed welds and surfaces smooth and blended.

Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or
welds where possible. Locate joints where least conspicuous.

Fabricate seams and other connections that are exposed to weather in a manner to exclude
water. Provide weep holes where water may accumulate.

Where units are indicated to be cast into concrete or built into masonry, equip with integrally
welded steel strap anchors not less than 8 inches from ends and corners of units and 24 inches
o.C.

MISCELLANEOUS FRAMING AND SUPPORTS

General: Provide steel framing and supports not specified in other Sections as needed to
complete the Work.

Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise
indicated. Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent
construction.

Fabricate steel pipe columns for supporting frame construction from steel pipe with steel
baseplates and top plates as indicated. Drill or punch baseplates and top plates for anchor and
connection bolts and weld to pipe with fillet welds all around. Make welds the same size as pipe
wall thickness unless otherwise indicated.
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2.6 STRUCTURAL-STEEL DOOR FRAMES
A.  Galvanize exterior steel frames where indicated on the Drawings.
B. Prime exterior steel frames with zinc-rich primer.
2.7 METAL BOLLARDS
A.  Fabricate metal bollards from Schedule 40 steel pipe or Schedule 80 steel pipe as indicated.
1/4-inch wall-thickness rectangular steel tubing or steel shapes, as indicated.
1. Cap bollards with 1/4-inch- thick steel plate.
B.  Fabricate bollards with 3/8-inch- thick steel baseplates for bolting to concrete slab. Drill
baseplates at all four corners for 3/4-inch anchor bolts.
C. Fabricate sleeves for bollard anchorage from steel pipe with 1/4-inch- thick steel plate welded to
bottom of sleeve.
D.  Prime bollards with zinc-rich primer.
2.8 LOOSE BEARING AND LEVELING PLATES
A. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete
construction. Drill plates to receive anchor bolts and for grouting.
2.9 STEEL WELD PLATES AND ANGLES
A.  Provide steel weld plates and angles not specified in other Sections, for items supported from
concrete construction as needed to complete the Work. Provide each unit with no fewer than
two integrally welded steel strap anchors for embedding in concrete.
2.10 FINISHES, GENERAL
A.  Finish metal fabrications after assembly.
2.11 STEEL AND IRON FINISHES
A.  Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M for
steel and iron hardware and with ASTM A 123/A 123M for other steel and iron products.
B.  Shop prime iron and steel items not indicated to be galvanized unless they are to be embedded
in concrete, sprayed-on fireproofing, or masonry, or unless otherwise indicated.
1. Shop prime with primers specified in Section 099113 "Exterior Painting" unless zinc-rich
primer is indicated.
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C.

D.

Preparation for Shop Priming: Prepare surfaces to comply with requirements indicated below:

1. Exterior Items: SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."

2. Items Indicated to Receive Zinc-Rich Primer: SSPC-SP 6/NACE No. 3, "Commercial
Blast Cleaning."

3. Items Indicated to Receive Primers Specified in Section 099600 "High-Performance
Coatings": SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."

4, Other Items: SSPC-SP 3, "Power Tool Cleaning."

Shop Priming: Apply shop primer to comply with SSPC-PA 1, "Paint Application Specification
No. 1: Shop, Field, and Maintenance Painting of Steel,” for shop painting.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL
A.  Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing
metal fabrications. Set metal fabrications accurately in location, alignment, and elevation; with
edges and surfaces level, plumb, true, and free of rack; and measured from established lines and
levels.
B.  Fit exposed connections accurately together to form hairline joints. Weld connections that are
not to be left as exposed joints but cannot be shop welded because of shipping size limitations.
Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after
fabrication and are for bolted or screwed field connections.
C.  Field Welding: Comply with the following requirements:

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4. At exposed connections, finish exposed welds and surfaces smooth and blended so no
roughness shows after finishing and contour of welded surface matches that of adjacent
surface.

D. Fastening to In-Place Construction: Provide anchorage devices and fasteners where metal
fabrications are required to be fastened to in-place construction.
E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete,
masonry, or similar construction.
3.2 INSTALLING METAL BOLLARDS
A.  Fill metal-capped bollards solidly with concrete and allow concrete to cure seven days before
installing.
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B.

3.3

3.4

Anchor bollards to existing construction with expansion anchors. Provide four 3/4-inch bolts at
each bollard unless otherwise indicated.

Anchor bollards in concrete in formed or core-drilled holes. Fill annular space around bollard
solidly with nonshrink grout.

Anchor bollards in place with concrete footings. Place concrete and vibrate or tamp for
consolidation. Support and brace bollards in position until concrete has cured.

Fill bollards solidly with concrete, mounding top surface to shed water.

INSTALLING BEARING AND LEVELING PLATES

Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to
improve bond to surfaces. Clean bottom surface of plates.

Set bearing and leveling plates on wedges, shims, or leveling nuts. After bearing members have
been positioned and plumbed, tighten anchor bolts. Do not remove wedges or shims but, if
protruding, cut off flush with edge of bearing plate before packing with nonshrink grout. Pack
grout solidly between bearing surfaces and plates to ensure that no voids remain.

ADJUSTING AND CLEANING
Touchup Painting: Immediately after erection, clean field welds, bolted connections, and
abraded areas. Paint uncoated and abraded areas with the same material as used for shop

painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.

Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair
galvanizing to comply with ASTM A 780/A 780M.

END OF SECTION 055000
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SECTION 099113 - EXTERIOR PAINTING

PART 1 - GENERAL

11 SUMMARY
A.  Section includes surface preparation and the application of paint systems on the following
exterior substrates:
1. Steel and iron.
2. Galvanized metal.
1.2 DEFINITIONS
A.  MPI Gloss Level 1: Not more than five units at 60 degrees and 10 units at 85 degrees, according
to ASTM D 523.
B.  MPI Gloss Level 3: 10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to
ASTM D 523.
C. MPIGloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees,
according to ASTM D 523.
D.  MPI Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D 523.
E. MPI Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D 523.
F. MPI Gloss Level 7: More than 85 units at 60 degrees, according to ASTM D 523.
1.3 ACTION SUBMITTALS
A.  Product Data: For each type of product. Include preparation requirements and application
instructions.
1. Include printout of current "MPI Approved Products List" for each product category
specified, with the proposed product highlighted.
B.  Samples: For each type of paint system and each color and gloss of topcoat.
1.4 QUALITY ASSURANCE
A.  Mockups: Apply mockups of each paint system indicated and each color and finish selected to
verify preliminary selections made under Sample submittals and to demonstrate aesthetic effects
and set quality standards for materials and execution.
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1.

Contracting Officer will select one surface to represent surfaces and conditions for
application of each paint system.

a. Vertical and Horizontal Surfaces: Provide samples of approximately 50 sqg. ft..
b. Other Items: Architect will designate items or areas required.

Final approval of color selections will be based on mockups.

a. If preliminary color selections are not approved, apply additional mockups of
additional colors selected by Contracting Officer at no added cost to Owner.

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. Behr Process Corporation.
2. Benjamin Moore & Co.
3. California Paints.
4, Conco Paints.
5. Coronado Paint; Benjamin Moore Company.
6. Diamond Vogel Paints.
7. Dulux (formerly ICI Paints); a brand of AkzoNobel.
8. Dunn-Edwards Corporation.
9. Duron, Inc.
10.  Frazee Paint; Comex Group.
11.  Glidden Professional.
12. HEMPEL A/S.
13. Insl-X Products; Benjamin Moore & Co.
14. Kelly-Moore Paint Company Inc.
15.  Kwal Paint; Comex Group.
16. M.A.B. Paints.
17.  McCormick Paints.
18.  Parker Paint; Comex Group.
19. PPG Paints.
20. Pratt & Lambert.
21. Rodda Paint Co.
22. Rust-Oleum Corporation; a subsidiary of RPM International, Inc.
23.  Sherwin-Williams Company (The).
24.  Valspar Corporation - Architectural (Pro).
25.  Vista Paint Corporation.
26.  Zinsser; Rust-Oleum Corporation.
B.  Products: Subject to compliance with requirements.
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2.2

A

B.

C.

PAINT, GENERAL

MPI Standards: Products shall comply with MPI standards indicated and shall be listed in its
"MPI Approved Products Lists."

Material Compatibility:

1. Materials for use within each paint system shall be 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, products shall be recommended in writing by topcoat
manufacturers for use in paint system and on substrate indicated.

Colors: As selected by Contracting Officer from manufacturer's full range.

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.

B.  Verify suitability of substrates, including surface conditions and compatibility with existing
finishes and primers.

C. Proceed with coating application only after unsatisfactory conditions have been corrected.

1. Application of coating indicates acceptance of surfaces and conditions.
3.2 PREPARATION

A.  Comply with manufacturer's written instructions and recommendations in "MPI Architectural
Painting Specification Manual" applicable to substrates and paint systems 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.
3.3 APPLICATION

A.  Apply paints according to manufacturer's written instructions and recommendations in "MPI
Manual."
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B.  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.
3.4 CLEANING AND PROTECTION
A.  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 Contracting
Officer, and leave in an undamaged condition.
B. At completion of construction activities of other trades, touch up and restore damaged or
defaced painted surfaces.
3.5 EXTERIOR PAINTING SCHEDULE
A.  Steel and Iron Substrates:
1. Water-Based Light Industrial Coating System MPI EXT 5.1C:
a. Prime Coat: Primer, rust inhibitive, water based MPI #107.

b. Prime Coat: Primer, epoxy, anti-corrosive MPI #101.

C. Intermediate Coat: Light industrial coating, exterior, water based, matching
topcoat.

d. Topcoat: Light industrial coating, exterior, water based, semi-gloss (MPI Gloss
Level 5), MPI #163.

B.  Galvanized-Metal Substrates:
1. Water-Based Light Industrial Coating System MPI EXT 5.3J:
a. Prime Coat: Primer, galvanized, water based, MPI #134.

b. Intermediate Coat: Light industrial coating, exterior, water based, matching
topcoat.

c. Topcoat: Light industrial coating, exterior, water based, semi-gloss (MPI Gloss
Level 5), MPI #163.

END OF SECTION 099113
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
1. Building wires and cables rated 600 V and less.
2. Connectors, splices, and terminations rated 600 V and less.
1.3 ACTION SUBMITTALS

A.  Product Data: For each type of product.

PART 2 - PRODUCTS

2.1 CONDUCTORS AND CABLES
A.  Copper Conductors: Comply with NEMA WC 70/ICEA S-95-658.
B.  Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for Type THHN-2-
THWN-2.
2.2 CONNECTORS AND SPLICES
A.  Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type,
and class for application and service indicated.
2.3 SYSTEM DESCRIPTION

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.  Comply with NFPA 70.
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PART 3 - EXECUTION

3.1 CONDUCTOR MATERIAL APPLICATIONS

A.  Branch Circuits: Copper. Solid for No. 12 AWG and smaller; stranded for No. 10 AWG and
larger.

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS

A. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:

Type THHN-2-THWN-2, single conductors in raceway.
3.3 INSTALLATION OF CONDUCTORS AND CABLES

A.  Complete raceway installation between conductor and cable termination points prior to pulling
conductors and cables.

B.  Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended
maximum pulling tensions and sidewall pressure values.

C.  Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will
not damage cables or raceway.

3.4 CONNECTIONS

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A-486B.

B. Make splices, terminations, and taps that are compatible with conductor material and that
possess equivalent or better mechanical strength and insulation ratings than unspliced
conductors.

C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.

35 IDENTIFICATION

A. Identify and color-code conductors and cables according to Section 260553 "ldentification for
Electrical Systems.”

B. Identify each spare conductor at each end with identity number and location of other end of
conductor, and identify as spare conductor.
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3.6 FIELD QUALITY CONTROL

A.  Perform the following tests and inspections:

1. After installing conductors and before electrical circuitry has been energized, test all
feeder conductors for compliance with requirements.

2. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

END OF SECTION 260519
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes: Grounding systems and equipment.
B.  Section includes grounding systems and equipment, plus the following special applications:
1. Underground distribution grounding.
1.3 ACTION SUBMITTALS
A.  Product Data: For each type of product indicated.
14 INFORMATIONAL SUBMITTALS
A. Informational Submittals: Plans showing dimensioned as-built locations of grounding features
specified in "Field Quality Control™ Article, including the following:
1. Ground rods.
B.  Field quality-control reports.
1.5 QUALITY ASSURANCE
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.  Comply with UL 467 for grounding and bonding materials and equipment.
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PART 2 - PRODUCTS

2.1 CONDUCTORS

A. Insulated Conductors: tinned-copper wire or cable insulated for 600 V unless otherwise
required by applicable Code or authorities having jurisdiction.

B. Bare Copper Conductors:
1. Solid Conductors: ASTM B 3.
2. Stranded Conductors: ASTM B 8.
3. Tinned Conductors: ASTM B 33.

2.2 CONNECTORS

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in
which used and for specific types, sizes, and combinations of conductors and other items
connected.

B.  Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for
materials being joined and installation conditions.

2.3 GROUNDING ELECTRODES

A.  Ground Rods: Copper-clad steel; 3/4 inch in diameter by 10 feet long.

PART 3 - EXECUTION

3.1 APPLICATIONS

A. Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for
No. 6 AWG and larger unless otherwise indicated.

B.  Underground Grounding Conductors: Install bare tinned-copper conductor, No.6 AWG
minimum.

1. Bury at least 24 inches below grade.
C. Conductor Terminations and Connections:

1. Connections to Ground Rods and Concrete Reinforcing: Welded connectors.
2. Connections to Light Poles: Bolted connection.
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3.2

A

B.

3.3

3.4

3.5

EQUIPMENT GROUNDING

Install insulated equipment grounding conductors with all feeders and branch circuits.

Metal Poles Supporting Outdoor Lighting Fixtures: Install grounding electrode and a separate
insulated equipment grounding conductor in addition to grounding conductor installed with
branch-circuit conductors.

INSTALLATION

Grounding Conductors: Route along shortest and straightest paths possible unless otherwise
indicated or required by Code. Avoid obstructing access or placing conductors where they may

be subjected to strain, impact, or damage.

Ground Rods: Drive rods until tops are 2 inches below finished floor or final grade unless
otherwise indicated.

1. Interconnect ground rods with grounding electrode conductor below grade and as
otherwise indicated. Make connections without exposing steel or damaging coating if
any.

LABELING

Comply with requirements in Section 260553 "lIdentification for Electrical Systems" for
instruction signs. The label or its text shall be green.

FIELD QUALITY CONTROL

Perform tests and inspections.

Tests and Inspections:

1. After installing grounding system but before permanent electrical circuits have been
energized, test for compliance with requirements.

2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted,

electrical connections with a calibrated torque wrench according to manufacturer's
written instructions.

END OF SECTION 260526

16 February 2018 GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
100% Final Bid Set 260526 - 3



This Page Intentionally Left Blank



Hawaii Army National Guard CA-1512-C
Kalaeloa B29 Parking, Photovoltaic System, Site Improvements and PN 15150023
Miscellaneous External and Internal Improvements

SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

11

A.

1.2

1.3

15

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
SUMMARY

This Section includes the following:

1. Steel slotted support systems

2. Hangers and supports for electrical equipment and systems.

3. Construction requirements for concrete bases.

DEFINITIONS

EMT: Electrical metallic tubing.

IMC: Intermediate metal conduit.

RMC: Rigid metal conduit.

PERFORMANCE REQUIREMENTS

Design supports for multiple raceways capable of supporting combined weight of supported
systems and its contents.

Rated Strength: Adequate in tension, shear, and pullout force to resist maximum loads
calculated or imposed for this Project, with a minimum structural safety factor five times the
applied force.

ACTION SUBMITTALS

Product Data: For the following:

1. Steel slotted support systems, hardware, and accessories.
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B.

1.6

A

B.

1.7

A

Shop Drawings: Show fabrication and installation details and include calculations for the
following:

1. Trapeze hangers. Include Product Data for components.

2. Steel slotted channel systems. Include Product Data for components.
QUALITY ASSURANCE

Comply with NFPA 70.

Welding Qualifications: Qualify procedures and personnel according to the following:
1. AWS D1.1/D1.1M.

2. AWS D1.2/D1.2M

COORDINATION

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified together with concrete Specifications.

PART 2 - PRODUCTS

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A.  Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for field
assembly.

1. Material for Channel, Fittings, and Accessories: Stainless steel, Type 304.
2. Channel Dimensions: Selected for applicable load criteria.

B.  Raceway and Cable Supports: As described in NECA 1 and NECA 101.

C.  Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, designed
for types and sizes of raceway or cable to be supported.

D.  Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of
threaded body and insulating wedging plug or plugs for non-armored electrical conductors or
cables in riser conduits. Plugs shall have number, size, and shape of conductor gripping pieces
as required to suit individual conductors or cables supported. Body shall be malleable iron.

E.  Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M, steel plates,
shapes, and bars; black and galvanized.

F. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or
their supports to building surfaces include the following:
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2.2

A

B.

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for
supported loads and building materials where used.

2. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel, for use in
hardened portland cement concrete with tension, shear, and pullout capacities appropriate
for supported loads and building materials in which used.

3. Concrete Inserts: Steel or malleable-iron, slotted support system units similar to MSS
Type 18; complying with MFMA-4 or MSS SP-58.

4. Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable for
attached structural element.

5. Through Bolts:  Structural type, hex head, and high strength. Comply with

ASTM A 325.

Toggle Bolts: All-steel springhead type.

7. Hanger Rods: Threaded steel.

©

FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

Description: Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions
of supported equipment.

Materials: Comply with requirements in Section 055000 "Metal Fabrications" for steel shapes
and plates.

PART 3 - EXECUTION

3.1 APPLICATION

A.  Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical
equipment and systems except if requirements in this Section are stricter.

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for
EMT, and RMC as scheduled in NECA 1, where it’s Table 1 lists maximum spacings less than
stated in NFPA 70. Minimum rod size shall be 1/4 inch in diameter.

C. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted support
system, sized so capacity can be increased by at least 25 percent in future without exceeding
specified design load limits.

1. Secure raceways and cables to these supports with single-bolt conduit clamps.
3.2 SUPPORT INSTALLATION

A.  Comply with NECA 1 and NECA 101 for installation requirements except as specified in this
Article.
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3.3

3.4

B.

Raceway Support Methods: In addition to methods described in NECA 1, EMT, IMC, and
RMC may be supported by openings through structure members, as permitted in NFPA 70.

Strength of Support Assemblies: Where not indicated, select sizes of components so strength
will be adequate to carry present and future static loads within specified loading limits.
Minimum static design load used for strength determination shall be weight of supported
components plus 200 Ib.

Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten
electrical items and their supports to building structural elements by the following methods
unless otherwise indicated by code:

1. To Wood: Fasten with lag screws or through bolts.

2. To New Concrete: Bolt to concrete inserts.

3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor

fasteners on solid masonry units.

To Existing Concrete: Expansion anchor fasteners.

Instead of expansion anchors, powder-actuated driven threaded studs provided with lock

washers and nuts may be used in existing standard-weight concrete 4 inches thick or

greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs less than

4 inches thick.

6. To Steel: Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers

and nuts or beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69.

To Light Steel: Sheet metal screws.

8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets,
panelboards, disconnect switches, control enclosures, pull and junction boxes,
transformers, and other devices on slotted-channel racks attached to substrate by means
that meet seismic-restraint strength and anchorage requirements.

ok~

~

Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing
bars.
INSTALLATION OF FABRICATED METAL SUPPORTS

Comply with installation requirements in Section 055000 "Metal Fabrications™ for site-
fabricated metal supports.

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation
to support and anchor electrical materials and equipment.

Field Welding: Comply with AWS D1.1/D1.1M.

CONCRETE BASES

Construct concrete bases of dimensions indicated but not less than 4 inches larger in both
directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from
edge of the base.

16 February 2018 HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
100% Final Bid Set 260529 - 4



Hawaii Army National Guard CA-1512-C
Kalaeloa B29 Parking, Photovoltaic System, Site Improvements and PN 15150023
Miscellaneous External and Internal Improvements

B.

3.5

Use 3000-psi, 28-day compressive-strength concrete. Concrete materials, reinforcement, and
placement requirements are specified in Section 033000 "Cast-in-Place Concrete."

Anchor equipment to concrete base.

1. Place and secure anchorage devices. Use supported equipment manufacturer's setting
drawings, templates, diagrams, instructions, and directions furnished with items to be

embedded.
2. Install anchor bolts to elevations required for proper attachment to supported equipment.
3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.
PAINTING

Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately
after erecting hangers and supports. Use same materials as used for shop painting. Comply
with SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils
(0.05mm).

Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION 260529
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SECTION 260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:

Metal conduits, tubing, and fittings.

Nonmetallic conduits.

Metal wireways and auxiliary gutters.

Boxes, enclosures, and cabinets.

Handholes and boxes for exterior underground cabling.

agrwdE

B.  Related Requirements:

1. Section 260543 "Underground Ducts and Raceways for Electrical Systems"” for exterior
ductbanks, manholes, and underground utility construction.

1.3 DEFINITIONS

A. GRC: Galvanized rigid steel conduit.

14 ACTION SUBMITTALS

A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover
enclosures, and cabinets.

15 INFORMATIONAL SUBMITTALS

A.  Seismic Qualification Certificates: For enclosures, cabinets, and conduit racks and their
mounting provisions, including, those for internal components from manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.
2. Dimensioned Outline Drawings of Equipment Unit: ldentify center of gravity and locate
and describe mounting and anchorage provisions.
3. Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.
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B.

4. Detailed description of conduit support devices and interconnections on which the
certification is based and their installation requirements.

Source quality-control reports.

PART 2 - PRODUCTS

2.1

2.2

A

w

o 0O

m

METAL CONDUITS, TUBING, AND FITTINGS

Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as defined
in NFPA 70, by a qualified testing agency, and marked for intended location and application.

GRC: Comply with ANSI C80.1 and UL 6.

EMT: Comply with ANSI C80.3 and UL 797.

FMC: Comply with UL 1; zinc-coated steel or aluminum.

LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.
Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.

1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886 and
NFPA 70.
2. Fittings for EMT:

a. Material: Steel or die cast.
b. Type: compression.

3. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated
for environmental conditions where installed, and including flexible external bonding
jumper.

4, Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch, with
overlapping sleeves protecting threaded joints.

Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by authorities

having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and
protect threaded conduit joints from corrosion and to enhance their conductivity.

NONMETALLIC CONDUITS AND FITTINGS

Listing and Labeling: Nonmetallic conduits and fittings shall be listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and application.

ENT: Comply with NEMA TC 13 and UL 1653.
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C.

2.3

A.

2.4

A.

B.

2.5

A.

Solvent cements and adhesive primers shall have a VOC content of 510 and 550 g/L or less,
respectively, when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
METAL WIREWAYS AND AUXILIARY GUTTERS

Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1 unless otherwise
indicated, and sized according to NFPA 70.

1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.

Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints, adapters,
hold-down straps, end caps, and other fittings to match and mate with wireways as required for
complete system.

Wireway Covers: Hinged type unless otherwise indicated.

Finish: Manufacturer's standard enamel finish.

BOXES, ENCLOSURES, AND CABINETS

General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets
installed in wet locations shall be listed for use in wet locations.

Sheet Metal Junction Boxes: Stainless steel with gasketed cover..

HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING

Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover: Molded of sand and
aggregate, bound together with polymer resin, and reinforced with steel, fiberglass, or a
combination of the two.

1. Handholes 12 Inches Wide by 24 Inches Long and Larger: Have inserts for cable racks
and pulling-in irons installed before concrete is poured.

PART 3 - EXECUTION

3.1

A.

RACEWAY APPLICATION
Outdoors: Apply raceway products as specified below unless otherwise indicated:
1. Exposed Conduit: GRC.

2. Concealed Conduit, Aboveground: RNC, Type EPC-40-PVC.
3. Underground Conduit: RNC, Type EPC-40-PVC, concrete encased.
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3.2

4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): LFMC.
5. Boxes and Enclosures, Aboveground: NEMA 250, Type 4.

Indoors: Apply raceway products as specified below unless otherwise indicated:

=

Exposed, Not Subject to Physical Damage: EMT.

Exposed, Not Subject to Severe Physical Damage: EMT.

3. Exposed and Subject to Severe Physical Damage: GRC. Raceway locations include the
following:

N

a. Corridors used for traffic of carts, trash cans, and pallet-handling units.
b. Mechanical rooms.
C. Kitchens.

Concealed in Ceilings and Interior Walls and Partitions: EMT.

Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet
locations.

6. Damp or Wet Locations: GRC.

7. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 stainless
steel in kitchens and damp or wet locations.

ok~

Minimum Raceway Size: 3/4-inch trade size.

Raceway Fittings: Compatible with raceways and suitable for use and location.

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless
otherwise indicated. Comply with NEMA FB 2.10.

2. EMT: Use compression, steel fittings. Comply with NEMA FB 2.10.

3. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with
NEMA FB 2.20.

Install surface raceways only where indicated on Drawings.

INSTALLATION

Comply with NECA 1 and NECA 101 for installation requirements except where requirements
on Drawings or in this article are stricter. Comply with NFPA 70 limitations for types of
raceways allowed in specific occupancies and number of floors.

Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.
Install horizontal raceway runs above water and steam piping.

Complete raceway installation before starting conductor installation.

Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems"
for hangers and supports.
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E.  Arrange stub-ups so curved portions of bends are not visible above finished slab.

F. Install no more than the equivalent of three 90-degree bends in any conduit run except for
control wiring conduits, for which fewer bends are allowed. Support within 12 inches of
changes in direction.

G.  Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated.
Install conduits parallel or perpendicular to building lines.

H.  Support conduit within 12 inches of enclosures to which attached.

I Stub-ups to Above Recessed Ceilings:

1. Use EMT for raceways.
2. Use a conduit bushing or insulated fitting to terminate stub-ups.

J. Threaded Conduit Joints Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply
listed compound to threads of raceway and fittings before making up joints. Follow compound
manufacturer's written instructions.

K.  Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive
compound prior to assembly.

L.  Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings
to protect conductors including conductors smaller than No. 4 AWG.

M.  Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes
or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal
bushings on 1-1/2-inch trade size and larger conduits terminated with locknuts. Install insulated
throat metal grounding bushings on service conduits.

N. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install
locknuts hand tight plus 1/4 turn more.

0.  Provide nylon bushings for all conduit terminations.

P. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in
the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.

Q.  Cut conduit perpendicular to the length. For conduits 2-inch trade size and larger, use roll cutter
or a guide to make cut straight and perpendicular to the length.

R.  Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not
less than 200-Ib tensile strength. Leave at least 12 inches of slack at each end of pull wire. Cap
underground raceways designated as spare above grade alongside raceways in use.

S. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with
listed sealing compound. For concealed raceways, install each fitting in a flush steel box with a
blank cover plate having a finish similar to that of adjacent plates or surfaces. Install raceway
sealing fittings according to NFPA 70.
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3.3

T.

BB.

CC.

Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or
boxes are between the seal and the following changes of environments. Seal the interior of all
raceways at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated
spaces.

2. Where an underground service raceway enters a building or structure.

3. Where otherwise required by NFPA 70.

Comply with manufacturer's written instructions for solvent welding RNC and fittings.
Expansion-Joint Fittings:

1. Install fitting(s) that provide expansion and contraction for at least 0.000078 inch per foot
of length of straight run per deg F of temperature change for metal conduits.

2. Install expansion fittings at all locations where conduits cross building or structure
expansion joints.

3. Install each expansion-joint fitting with position, mounting, and piston setting selected
according to manufacturer's written instructions for conditions at specific location at time
of installation. Install conduit supports to allow for expansion movement.

Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches of
flexible conduit for recessed luminaries, equipment subject to vibration, noise transmission, or
movement; and for transformers and motors.

1. Use LFMC in damp or wet locations subject to severe physical damage.

Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not
individually indicated, give priority to ADA requirements. Install boxes with height measured
to as indicated on the drawings.

Horizontally separate boxes mounted on opposite sides of walls so they are not in the same
vertical channel.

Locate boxes so that cover or plate will not span different building finishes.

Support boxes of three gangs or more from more than one side by spanning two framing
members or mounting on brackets specifically designed for the purpose.

Fasten junction and pull boxes to or support from building structure. Do not support boxes by
conduits.

Set metal floor boxes level and flush with finished floor surface.

SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply
with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and
Cabling."
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3.4 FIRESTOPPING
A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with
requirements in Section 078413 "Penetration Firestopping."
35 PROTECTION
A.  Protect coatings, finishes, and cabinets from damage and deterioration.
1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.

2. Repair damage to PVC coatings or paint finishes with matching touchup coating
recommended by manufacturer.

END OF SECTION 260533
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SECTION 260543 - UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  This Section includes the following:
1. Conduit, ducts, and duct accessories for concrete-encased duct banks and in single duct
runs.
1.3 DEFINITION

A.  RNC: Rigid nonmetallic conduit.

1.4 QUALITY ASSURANCE
A.  Comply with ANSI C2.

B.  Comply with NFPA 70.

1.5 DELIVERY, STORAGE, AND HANDLING

A.  Deliver ducts to Project site with ends capped. Store nonmetallic ducts with supports to prevent
bending, warping, and deforming.

1.6 PROJECT CONDITIONS

A. Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities
occupied by Government or others unless permitted under the following conditions and then
only after arranging to provide temporary electrical service according to requirements indicated:

1. Notify Contracting Officer no fewer than two weeks in advance of proposed interruption
of electrical service.

2. Do not proceed with interruption of electrical service without Contracting Officer’s
written permission.
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1.7

A.

B.

COORDINATION

Coordinate layout and installation of ducts with final arrangement of other utilities, site grading,
and surface features as determined in the field.

Coordinate elevations of ducts into handholes with other utilities, underground obstructions, and
surface features. Revise locations and elevations from those indicated as required to suit field
conditions and to ensure that duct runs drain to handholes, and as approved by Contracting
Officer.

PART 2 - PRODUCTS

2.1 CONDUIT

A. Rigid Steel Conduit: Galvanized. Comply with ANSI C80.1.

B. RNC: NEMA TC 2, Type EPC-40-PVC, UL 651, with matching fittings by same manufacturer
as the conduit, complying with NEMA TC 3 and UL 514B.

2.2 PRECAST CONCRETE HANDHOLES AND BOXES

A.  Comply with ASTM C 858 for design and manufacturing processes.

B.  Description: Factory-fabricated, reinforced-concrete, monolithically poured walls and bottom
unless open-bottom enclosures are indicated. Frame and cover shall form top of enclosure and
shall have load rating consistent with that of handhole or box.

1. Frame and Cover: Weatherproof cast-iron frame, with cast-iron cover with recessed
cover hook eyes and tamper-resistant, captive, cover-securing bolts.

2. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.

3. Cover Legend: Molded lettering, "ELECTRIC" or “COMMUNICATIONS".

4. Configuration: Units shall be designed for flush burial and have integral closed bottom,
unless otherwise indicated.

5. Windows: Precast openings in walls, arranged to match dimensions and elevations of
approaching ducts and duct banks plus an additional 12 inches vertically and horizontally
to accommodate alignment variations.

a. Windows shall be located no less than 6 inches from interior surfaces of walls,
floors, or frames and covers of handholes, but close enough to corners to facilitate
racking of cables on walls.

b. Window opening shall have cast-in-place, welded wire fabric reinforcement for
field cutting and bending to tie in to concrete envelopes of duct banks.

C. Window openings shall be framed with at least two additional No. 4 steel
reinforcing bars in concrete around each opening.
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2.3

A.

B.

6. Handholes 12 inches wide by 24 inches long and larger shall have inserts for cable racks
and pulling-in irons installed before concrete is poured.

HANDHOLES AND BOXES OTHER THAN PRECAST CONCRETE
Description: Comply with SCTE 77.

1. Color: Gray.

2. Configuration: Units shall be designed for flush burial and have open bottom, unless
otherwise indicated.

3. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural
load rating consistent with enclosure.

4. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.

5. Cover Legend: Molded lettering, "ELECTRIC" or “COMMUNICATIONS”.

6 Duct Entrance Provisions: Duct-terminating fittings shall mate with entering ducts for
secure, fixed installation in enclosure wall.

7. Handholes 12 inches wide by 24 inches long and larger shall have factory-installed
inserts for cable racks and pulling-in irons.

Polymer Concrete Handholes and Boxes with Polymer Concrete Cover: Molded of sand and
aggregate, bound together with a polymer resin, and reinforced with steel or fiberglass or a
combination of the two.

PART 3 - EXECUTION

3.1 UNDERGROUND DUCT APPLICATION

A.  Underground Ducts for Parking Lot Lighting branch circuits: RNC, NEMA Type EPC-40-

PVC, direct buried, unless otherwise indicated.
3.2 EARTHWORK

A.  Excavation and Backfill: Comply with Section 312000 "Earth Moving," but do not use heavy-
duty, hydraulic-operated, compaction equipment.

B.  Restore surface features at areas disturbed by excavation and reestablish original grades, unless
otherwise indicated. Replace removed sod immediately after backfilling is completed.

C. Restore areas disturbed by trenching, storing of dirt, cable laying, and other work. Restore
vegetation and include necessary topsoiling, fertilizing, liming, seeding, sodding, sprigging, and
mulching. Comply with Section 329200 "Turf and Grasses".

D.  Cutand patch existing pavement in the path of underground ducts.
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3.3

3.5

A.

3.4

DUCT INSTALLATION

Slope: Pitch ducts a minimum slope of 1:300 down toward handholes and away from buildings
and equipment.

Curves and Bends: Use 5-degree angle couplings for small changes in direction. Use
manufactured long sweep bends with a minimum radius of 12.5 feet at other locations, unless
otherwise indicated.

Joints: Use solvent-cemented joints in ducts and fittings and make watertight according to
manufacturer's written instructions. Stagger couplings so those of adjacent ducts do not lie in
same plane.

Sealing: Provide temporary closure at terminations of ducts that have cables pulled. Seal spare
ducts at terminations. Use sealing compound and plugs to withstand at least 15-psig hydrostatic
pressure.

Pulling Cord: Install 100-Ibf- test nylon cord in ducts, including spares.
INSTALLATION OF CONCRETE HANDHOLES AND BOXES
Precast Concrete Handhole Installation:

1. Comply with ASTM C 891, unless otherwise indicated.

2. Install units level and plumb and with orientation and depth coordinated with connecting
ducts to minimize bends and deflections required for proper entrances.

3. Unless otherwise indicated, support units on a level bed of crushed stone or gravel,
graded from 1-inch sieve to No. 4 sieve and compacted to same density as adjacent
undisturbed earth.

INSTALLATION OF HANDHOLES AND BOXES OTHER THAN PRECAST CONCRETE

Install handholes and boxes level and plumb and with orientation and depth coordinated with
connecting ducts to minimize bends and deflections required for proper entrances. Use box
extension if required to match depths of ducts, and seal joint between box and extension as
recommended by the manufacturer.

Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from
1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth.

Elevation: In paved areas and trafficways, set so cover surface will be flush with finished
grade. Set covers of other handholes 1 inch above finished grade.

Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators,
as required for installation and support of cables and conductors and as indicated. Select arm
lengths to be long enough to provide spare space for future cables, but short enough to preserve
adequate working clearances in the enclosure.
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E. Field-cut openings for ducts and conduits according to enclosure manufacturer's written
instructions. Cut wall of enclosure with a tool designed for material to be cut. Size holes for
terminating fittings to be used, and seal around penetrations after fittings are installed.

3.6 GROUNDING

A.  Ground underground ducts and utility structures according to Section 260526 "Grounding and

Bonding for Electrical Systems."
3.7 FIELD QUALITY CONTROL

A.  Perform the following tests and inspections and prepare test reports:

1. Demonstrate capability and compliance with requirements on completion of installation
of underground ducts.

2. Pull aluminum or wood test mandrel through duct to prove joint integrity and test for out-
of-round duct. Provide mandrel equal to 80 percent fill of duct. If obstructions are

indicated, remove obstructions and retest.

B.  Correct deficiencies and retest as specified above to demonstrate compliance.

END OF SECTION 260543
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
1. Identification for conductors.
2. Underground-line warning tape.
3. Warning Signs.
1.3 ACTION SUBMITTALS

A.  Product Data: For each electrical identification product indicated.

14 QUALITY ASSURANCE

A.  Comply with ANSI A13.1 and IEEE C2.

B.  Comply with NFPA 70.
C.  Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
D.  Comply with ANSI Z535.4 for safety signs and labels.
E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks

used by label printers, shall comply with UL 969.

1.5 COORDINATION

A.  Coordinate identification names, abbreviations, colors, and other features with requirements in
other Sections requiring identification applications, existing designations, Drawings, Shop
Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual; and
with those required by codes, standards, and 29 CFR 1910.145. Use consistent designations
throughout Project.

B.  Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be applied.
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PART 2 - PRODUCTS

2.1

A

B.

2.2

A

2.3

A

CONDUCTOR IDENTIFICATION MATERIALS

Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils thick by 1
to 2 inches wide.

Write-On Tags: Polyester tag, 0.015 inch thick with corrosion-resistant grommet and cable tie
for attachment to conductor or cable.

1. Marker for Tags: Permanent, waterproof, black ink marker recommended by tag
manufacturer.

UNDERGROUND-LINE WARNING TAPE
Tape:

1. Recommended by manufacturer for the method of installation and suitable to identify and
locate underground electrical utility lines.

2. Printing on tape shall be permanent and shall not be damaged by burial operations.

3. Tape material and ink shall be chemically inert, and not subject to degrading when
exposed to acids, alkalis, and other destructive substances commonly found in soils.

COLOR AND LEGEND REQUIREMENTS
Warning labels and signs shall include, but are not limited to, the following legends:
1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD -

EQUIPMENT HAS MULTIPLE POWER SOURCES."
2. Warning signs shall be installed in accordance with NFPA 70, Article 110.21(B).

PART 3 - EXECUTION

3.1 INSTALLATION

A.  Verify identity of each item before installing identification products.

B.  Location: Install identification materials and devices at locations for most convenient viewing
without interference with operation and maintenance of equipment.

C.  Self-Adhesive Identification Products: Clean surfaces before application, using materials and
methods recommended by manufacturer of identification device.

D.  Underground-Line Warning Tape: During backfilling of trenches install continuous
underground-line warning tape directly above line at 6 to 8 inches below finished grade. Use
multiple tapes where width of multiple lines installed in a common trench or concrete
envelope exceeds 16 inches overall.
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3.2 IDENTIFICATION SCHEDULE

A.  Power-Circuit Conductor Identification, 600 V or Less: For conductors in pull and junction
boxes, and handholes, use color-coding conductor tape to identify the phase.

1. Color-Coding for Phase ldentification, 600 V or Less: Use colors listed below for
ungrounded service and branch-circuit conductors.

a.

Colors for 208/120-V Circuits:

1) Phase A: Black.
2) Phase B: Red.
3) Phase C: Blue.

Colors for 480/277-V Circuits:

1) Phase A: Brown.
2) Phase B: Orange.
3) Phase C: Yellow.

Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a
minimum distance of 6 inches from terminal points and in boxes where splices or
taps are made. Apply last two turns of tape with no tension to prevent possible
unwinding. Locate bands to avoid obscuring factory cable markings.

B. Locations of Underground Lines: Identify with underground-line warning tape for lighting

wiring.

C.  Multiple Power Source Warning Labels for Cabinets, Boxes, and Disconnect Switches:
Laminated acrylic or melamine plastic signs.

1. Apply to exterior of door, cover, or other access.
2. For equipment with multiple power or control sources, apply to door or cover of
equipment, including, but not limited to, the following:

a.

b.

C.

Service entrance main disconnect switch.
Emergency generator disconnect switch.

Photovoltaic System disconnect switch.

END OF SECTION 260553
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SECTION 262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

11

A.

1.2

1.3

14

1.5

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

Fusible switches.

Nonfusible switches.

Shunt trip switches.

Molded-case circuit breakers (MCCBS).
Enclosures.

agrwdE

DEFINITIONS
NC: Normally closed.
NO: Normally open.

SPDT: Single pole, double throw.

PERFORMANCE REQUIREMENTS

Seismic Performance: Enclosed switches and circuit breakers shall withstand the effects of
earthquake motions determined according to ASCE/SEI 7.

1. The term "withstand" means "the unit will remain in place without separation of any parts
from the device when subjected to the seismic forces specified and the unit will be fully
operational after the seismic event."

ACTION SUBMITTALS
Product Data: For each type of enclosed switch, circuit breaker, accessory, and component
indicated. Include dimensioned elevations, sections, weights, and manufacturers' technical data

on features, performance, electrical characteristics, ratings, accessories, and finishes.

1. Enclosure types and details for types other than NEMA 250, Type 1.
2. Current and voltage ratings.
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1.6

1.7

1.8

3. Short-circuit current ratings (interrupting and withstand, as appropriate).

Shop Drawings: For enclosed switches and circuit breakers. Include plans, elevations, sections,
details, and attachments to other work.

1. Wiring Diagrams: For power, signal, and control wiring.

INFORMATIONAL SUBMITTALS

Seismic Qualification Certificates: For enclosed switches and circuit breakers, accessories, and
components, from manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

Field quality-control reports.
1. Test procedures used.
2. Test results that comply with requirements.

3. Results of failed tests and corrective action taken to achieve test results that comply with
requirements.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For enclosed switches and circuit breakers to include in

emergency, operation, and maintenance manuals. In addition to items specified in

Section 017823 "Operation and Maintenance Data," include the following:

1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit
breakers.

QUALITY ASSURANCE

Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective

devices, components, and accessories, within same product category, from single source from

single manufacturer.

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.

Comply with NFPA 70.
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1.9

A

COORDINATION

Coordinate layout and installation of switches, circuit breakers, and components with equipment
served and adjacent surfaces. Maintain required workspace clearances and required clearances
for equipment access doors and panels.

PART 2 - PRODUCTS

2.1 FUSIBLE SWITCHES
A.  Type HD, Heavy Duty:
1. Single throw.
2. Three pole.
3. 600-V ac.
4. 200 A and smaller.
5. UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate
indicated fuses.
6. Lockable handle with capability to accept three padlocks, and interlocked with cover in
closed position.
B.  Accessories:
1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground
conductors.
2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded,;
labeled for copper and aluminum neutral conductors.
3. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are specified.
4. Lugs: Mechanical type, suitable for number, size, and conductor material.
2.2 NONFUSIBLE SWITCHES
A. Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller: UL 98 and NEMA KS 1,
horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with
cover in closed position.
B.  Accessories:
1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground
conductors.
2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded,;
labeled for copper and aluminum neutral conductors.
3. Lugs: Mechanical type, suitable for number, size, and conductor material.
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2.3 SHUNT TRIP SWITCHES

A.  General Requirements: Comply with ASME A17.1, UL 50, and UL 98, with 200-kA
interrupting and short-circuit current rating when fitted with Class J fuses.

B.  Switches: Three-pole, horsepower rated, with integral shunt trip mechanism and Class J fuse
block; lockable handle with capability to accept three padlocks; interlocked with cover in closed
position.

C.  Control Circuit: 120-V ac; obtained from integral control power transformer, with primary and
secondary fuses, of enough capacity to operate shunt trip, connected pilot, and indicating and
control devices.

D.  Accessories:

1. Mechanically interlocked auxiliary contacts that change state when switch is opened and
closed.

2. Form C alarm contacts that change state when switch is tripped.

3. Three-pole, double-throw, fire-safety and alarm relay; 120-V ac coil voltage.

4. Three-pole, double-throw, fire-alarm voltage monitoring relay complying with NFPA 72,

2.4 MOLDED-CASE CIRCUIT BREAKERS

A. General Requirements:  Comply with UL 489, NEMA AB 1, and NEMA AB 3, with
interrupting capacity to comply with available fault currents.

B.  Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads and
instantaneous magnetic trip element for short circuits.

C.  Adjustable, Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted,
field-adjustable trip setting.

D.  Electronic Trip Circuit Breakers: Field-replaceable rating plug, rms sensing, with the following
field-adjustable settings. Provide for breaker 250A and larger:

1. Instantaneous trip.

2. Long- and short-time pickup levels.

3. Long- and short-time time adjustments.

E. Features and Accessories:

1. Standard frame sizes, trip ratings, and number of poles.

2. Lugs: Mechanical type, suitable for number, size, trip ratings, and conductor material.

3. Application Listing: Appropriate for application; Type SWD for switching fluorescent
lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting
circuits.

4. Shunt Trip: Trip coil energized from separate circuit, with coil-clearing contact.
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2.5

A

ENCLOSURES

Enclosed Switches and Circuit Breakers: NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50,
to comply with environmental conditions at installed location.

1. Indoor, Dry and Clean Locations: NEMA 250, Type 1.
2. Outdoor Locations: NEMA 250, Type 4X, stainless steel.

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance
with installation tolerances and other conditions affecting performance of the Work.
B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 INSTALLATION
A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless
otherwise indicated.
B.  Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and
temporary blocking of moving parts from enclosures and components.
C.  Comply with NECA 1.
3.3 IDENTIFICATION
A.  Comply with requirements in Section 260553 "ldentification for Electrical Systems."
1. Identify field-installed conductors, interconnecting wiring, and components; provide
warning signs.
2. Label each enclosure with engraved metal or laminated-plastic nameplate.
3.4 FIELD QUALITY CONTROL
A.  Perform tests and inspections.
B.  Acceptance Testing Preparation:
1. Test insulation resistance for each enclosed switch and circuit breaker, component,
connecting supply, feeder, and control circuit.
2. Test continuity of each circuit.
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C.  Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

3. Perform the following infrared scan tests and inspections and prepare reports:

a.

Initial Infrared Scanning: After Substantial Completion, but not more than 60 days
after Final Acceptance, perform an infrared scan of each enclosed switch and
circuit breaker. Remove front panels so joints and connections are accessible to
portable scanner.

Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of
each enclosed switch and circuit breaker 11 months after date of Substantial
Completion.

Instruments and Equipment: Use an infrared scanning device designed to measure
temperature or to detect significant deviations from normal values. Provide
calibration record for device.

4. Test and adjust controls, remote monitoring, and safeties. Replace damaged and
malfunctioning controls and equipment.

D.  Enclosed switches and circuit breakers will be considered defective if they do not pass tests and

inspections.

E. Prepare test and inspection reports, including a certified report that identifies enclosed switches
and circuit breakers and that describes scanning results. Include notation of deficiencies
detected, remedial action taken, and observations after remedial action.

3.5 ADJUSTING

A.  Adjust moving parts and operable components to function smoothly, and lubricate as
recommended by manufacturer.

END OF SECTION 262816
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SECTION 263100 - PHOTOVOLTAIC COLLECTORS

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:

PV system description.
Manufactured PV units.
PV module framing.
Inverters.

Mounting structures.

agrwdE

1.3 DEFINITIONS

A. CEC: California Energy Commission.

B. IP Code: Required ingress protection to comply with IEC 60529.
C.  MPPT: Maximum power point tracking.

D.  PV:Photovoltaic.

E.  STC: Standard Test Conditions defined in IEC 61215.

14 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for PV panels.
2. Include rated capacities, operating characteristics, electrical characteristics, and furnished

specialties and accessories.
B.  Shop Drawings: For PV modules.

1. Include plans, elevations, sections, and mounting details.

16 February 2018 PHOTOVOLTAIC COLLECTORS
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1.5

1.6

1.7

2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

3. Detail fabrication and assembly.

4. Include diagrams for power, signal, and control wiring.

INFORMATIONAL SUBMITTALS

Field quality-control reports.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For PV modules to include in operation and maintenance
manuals.

WARRANTY

Manufacturer's Special Warranty: Manufacturer agrees to repair or replace components of PV
modules that fail in materials or workmanship within specified warranty period.

1. Manufacturer's materials and workmanship warranties include, but are not limited to, the
following:

a. PV module warranty period shall be twenty (20) years from date of substantial
completion.

b. String Inverter warranty period shall be ten (10) years from date of substantial
completion for defects in materials.

Manufacturer's Special Minimum Power Output Warranty: Manufacturer agrees to repair or
replace components of PV modules that fail to exhibit the minimum power output within
specified warranty period. Special warranty, applying to modules only, applies to materials
only, on a prorated basis, for period specified.

1. Manufacturer's minimum power output warranties include, but are not limited to, the
following warranty periods:

a. Specified minimum power output: At the end of the 25" year after purchase, an
actual output of at least 80.2 percent of effective output will be achieved..

16 February 2018 PHOTOVOLTAIC COLLECTORS
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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.
2.2 PHOTOVOLTAIC SYSTEM

A.  The Contractor shall perform all tasks and include all costs including, but not limited to, permit
costs, connection fees, etc., necessary to procure, install and connect the canopy mounted PV
System to the building’s power distribution system, as indicated in the contract documents, and
to obtain acceptance and approval from the local electrical utility service provider to operate the
PV system upon project completion and acceptance by the Government.

B.  Provide all necessary materials to fabricate a grid-tied photovoltaic system complete with
mounting structure and all associated components necessary for a fully operational system in
accordance with this section.

C. Upon loss of utility power, PV System shall be automatically disconnected from the building
electrical system. When utility power is restored, PV System shall be automatically
reconnected.

2.3 PV CAPACITIES AND CHARACTERISTICS
A.  Minimum Electrical Characteristics:
1. Rated Open-Circuit Voltage: 47.3 V dc.
2. Maximum System Voltage: 37.8 V dc.
3. Rated Short-Circuit Current (Isc): 9.82 amps.
4. Rated Operation Current (Imp): 9.29 amps.
5. Maximum Power at STC (Pmax): 350 watts>.
B.  Additional Electrical Characteristics:
1. Tolerance of Pmax: +/-2 percent.
2. Module Efficiency: 17.54 percent.
3. Wind Loading or Surface Pressure: 113 Ib/sq. ft. downward, 64.

C.  Normal Operating Temperature Characteristics (NOTC):

1. Temperature at Nominal Operating Cell Temperature: 46 deg C.
2.4 PV SYSTEMS DESCRIPTION

A. Interactive PV System: Collectors connected in parallel to the electrical utility; and capable of
providing power for Project and supplying power to a distributed network.

16 February 2018 PHOTOVOLTAIC COLLECTORS
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1. A 288-module array to generate a total nominal rated output of 100800 W.
2. System Components:

PV modules.

Array frame.

Utility-interactive inverter.

Overcurrent protection, disconnect, and rapid shutdown devices.
Mounting structure.

P00 o

2.5 MANUFACTURED PV UNITS
A.  Cell Materials: Monocrystalline PERC.
B. Module Construction:
1. Nominal Size: 39.4 inches wide by 78.46 inches long.
2. Weight: 47.6 Ib.
C.  Front Panel: Fully tempered glass.
D.  Front Panel: Antireflective coating glass.
E.  Backing Material: Polymer backsheet.
1. Layers: Multi-layer.
2. Color: White.
F. Bypass Diode Protection: Internal.
G.  Junction Box:
1. IP Code: IP65.
2. Flammability Test: UL 1703.
H.  Output Cabling:
1. PV wire (UL4703) with Amphenol UTX connectors.
2.6 PV MODULE FRAMING
A. PV laminates mounted in anodized extruded-aluminum frames.
1. Entire assembly UL listed for electrical and fire safety, according to UL 1703, and
complying with IEC 61215.
2. Finish: Clear anodized aluminum.
2.7 INVERTER
A.  Inverter Type:3-PH Transformerless String Inverter.
16 February 2018 PHOTOVOLTAIC COLLECTORS
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B.  Control Type: Maximum power point tracker control.

C. Inverter Electrical Characteristics:
1. Maximum Recommended PV Input Power: 27kW.
2. Maximum Open-Circuit Voltage: 1000 V dc.
3. PV Start Voltage: 330 V dc.
4. MPPT Voltage Range: 540-800 V dc.
5. Maximum Input Current; 35A per MPPT (70A).
6. Number of String Inputs: 10.
7. Number of Independent MPPT Circuits: 5.
8. Nominal Output Voltage: 480 V ac, 3-PH.
9. Maximum Output Current: 43.5A.
10. Peak Efficiency: 98.5 percent.
11. CEC Weighted Efficiency: 98.0 percent.
12. CEC Night Tare Loss: 2 watts.

D.  Communications Interface: RS 4850perating Conditions:

1.
2.
3.

CA-1512-C
PN 15150023

Operating Ambient Temperatures: Minus 22 to plus 140 deg F.
Storage Temperature: No low temp minimum to plus 158 deg F.
Relative Humidity: Zero to 95 percent, noncondensing.

E. Enclosure:

1.
2.
3.

5.

NEMA 250 Type 4X.

Enclosure Material: Polyester powder coated aluminum.

Cooling Methods:
a. Passive cooling.

Protective Functions:

AC over/undervoltage.
AC over/underfrequency.
Ground overcurrent.
Overtemperature.

AC and dc overcurrent.
DC overvoltage.

mo®oo0 T

Standard LCD, four lines, 20 characters, with user display and on/off toggle switch.

F. Disconnects: AC and DC disconnects rated for system voltage and conductor.

G.  Regulatory Approvals:

1.
2.
3.

IEEE 1547.1.
IEEE 1547.3.
UL 1741.
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H.

2.8

A

Characteristics:

1. Inverter Dimensions: 39.4 inches.

2. Inverter Weight: 121 Ibs.

MOUNTING STRUCTURES

Provide support structure engineered and designed to support the photovoltaic system and serve

as a parking canopy. Refer to structural drawings for design parameters for the photovoltaic
system mounting structure.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrate areas and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance of the Work.

B. Do not begin installation until mounting surfaces have been properly prepared.

C. If preparation of mounting surfaces is the responsibility of another installer, notify Architect of
unsatisfactory preparation before proceeding.

D. Examine modules and array frame before installation. Reject modules and arrays that are wet,
moisture damaged, or mold damaged.

E. Examine supporting structures for suitable conditions where PV system will be installed.

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

3.2 INSTALLATION

A.  Comply with NECA 1.

B.  Coordinate layout and installation of PV panels with support structure and other construction.

C.  Support PV panel assemblies independent of supports for other elements such as roof and
support assemblies, enclosures, vents, pipes, and conduits. Support assembly to prevent twisting
from eccentric loading.

D. Install PV inverters, fused disconnects, etc. in locations indicated on Drawings.

E.  Wiring Method: Install cables in raceways.

F. Wiring within Enclosures: Bundle, lace, and train conductors to terminal points with no excess
and without exceeding manufacturer's limitations on bending radii. Install lacing bars and
distribution spools.

16 February 2018 PHOTOVOLTAIC COLLECTORS

100% Final Bid Set 263100 - 6



Hawaii Army National Guard CA-1512-C
Kalaeloa B29 Parking, Photovoltaic System, Site Improvements and PN 15150023
Miscellaneous External and Internal Improvements

3.3 CONNECTIONS
A.  Coordinate PV panel cabling to equipment enclosures to ensure proper connections.
B.  Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A-486B.
C. Make splices, terminations, and taps that are compatible with conductor material and that

possess equivalent or better mechanical strength and insulation ratings than unspliced
conductors.

END OF SECTION 263100
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SECTION 265600 - EXTERIOR LIGHTING

PART 1 - GENERAL

11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
1. Exterior luminaires with lamps and drivers.
2. Poles and accessories.
1.3 DEFINITIONS
A.  CCT: Correlated color temperature.
B.  CRI: Color-rendering index.
C.  LED: Light emitting diode.
D. Luminaire: Complete lighting fixture, including ballast housing if provided.
E.  Pole: Luminaire support structure, including tower used for large area illumination.
F. Standard: Same definition as "Pole" above.
1.4 ACTION SUBMITTALS
A.  Product Data: For each luminaire, pole, and support component, arranged in order of lighting
unit designation. Include data on features, accessories, finishes, and the following:
1. Physical description of luminaire, including materials, dimensions, effective projected
area, and verification of indicated parameters.
2. Details of attaching luminaries and accessories.
3. Details of installation and construction.
4. Luminaire materials.
5. Photometric data based on laboratory tests of each luminaire type, complete with
indicated lamps, drivers, and accessories.
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a. Manufacturer Certified Data: Photometric data shall be certified by manufacturer's
laboratory with a current accreditation under the National Voluntary Laboratory
Accreditation Program for Energy Efficient Lighting Products.

6. LED’s, including life, output, CCT, CRI, lumens, and energy-efficiency data.

Materials, dimensions, and finishes of poles.

8. Means of attaching luminaries to supports, and indication that attachment is suitable
for components involved.

9. Anchor bolts for poles.

~

15 INFORMATIONAL SUBMITTALS
A.  Field quality-control reports.

B.  Warranty: Sample of special warranty.

1.6 CLOSEOUT SUBMITTALS
A.  Operation and Maintenance Data: For luminaires and poles to include in emergency, operation,
and maintenance manuals.
1.7 MAINTENANCE MATERIAL SUBMITTALS

A.  Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. LED Light Bars: One for every 10 of each type and rating installed. Furnish at least
one of each type.

2. Drivers: One for every 10 of each type and rating installed. Furnish at least one of
each type.

1.8 QUALITY ASSURANCE
A.  Luminaire Photometric Data Testing Laboratory Qualifications: Provided by manufacturers'
laboratories that are accredited under the National Volunteer Laboratory Accreditation Program

for Energy Efficient Lighting Products.

B.  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.

C.  Comply with IEEE C2, "National Electrical Safety Code."

D.  Comply with NFPA 70.
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1.9

11

A

B.

0

A.

DELIVERY, STORAGE, AND HANDLING

Store poles on decay-resistant-treated skids at least 12 inches above grade and vegetation.
Support poles to prevent distortion and arrange to provide free air circulation.

Retain factory-applied pole wrappings on metal poles until right before pole installation. For
poles with nonmetallic finishes, handle with web fabric straps.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace products that fail in materials or workmanship; that corrode; or that fade, stain,
perforate, erode, or chalk due to effects of weather or solar radiation within specified warranty
period. Manufacturer may exclude lightning damage, hail damage, vandalism, abuse, or
unauthorized repairs or alterations from special warranty coverage.

1. Warranty Period for Luminaires: Ten years from date of Substantial Completion.
The first five years of the warranty shall fully cover luminaire and/or driver modules
with the remaining five years prorated.

2. Warranty Period for Metal Corrosion: Five years from date of Substantial
Completion.

3. Warranty Period for Color Retention: Five years from date of Substantial
Completion.

4, Warranty Period for Poles: Repair or replace lighting poles and standards that fail in
finish, materials, and workmanship within manufacturer's standard warranty period,
but not less than three years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR LUMINAIRES
A.  Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet
locations by an NRTL acceptable to authorities having jurisdiction.
B.  Lateral Light Distribution Patterns: Comply with IESNA RP-8 for parameters of lateral light
distribution patterns indicated for luminaires.
C.  Metal Parts: Free of burrs and sharp corners and edges.
D.  Sheet Metal Components: Corrosion-resistant aluminum unless otherwise indicated. Form and
support to prevent warping and sagging.
E. Housings: Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or
deform in use. Provide filter/breather for enclosed luminaires.
F. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under
operating conditions, and designed to permit relamping without use of tools. Designed to
16 February 2018 EXTERIOR LIGHTING
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2.2

2.3

prevent doors, frames, lenses, diffusers, and other components from falling accidentally during
relamping and when secured in operating position.

Exposed Hardware Material: Stainless steel.

Plastic Parts: High resistance to yellowing and other changes due to aging, exposure to heat,
and UV radiation.

Factory-Applied Finish for Aluminum Luminaires: Comply with NAAMM's "Metal Finishes
Manual for Architectural and Metal Products” for recommendations for applying and
designating finishes.

1. Finish designations prefixed by AA comply with the system established by the
Aluminum Association for designating aluminum finishes.

2. Class I, Clear Anodic Finish: AA-M32C22A41 (Mechanical Finish: medium satin;
Chemical Finish: etched, medium matte; Anodic Coating: Architectural Class I, clear
coating 0.018 mm or thicker) complying with AAMA 611.

a. Color: Black.

LED FIXTURES

Provide LED fixtures utilizing LED components with a minimum of 50000 HR of operation
before the light output drops below 90 percent of the initial lumens.

1. LED Assembly and Driver Module shall be field-replaceable with separable
connector.
GENERAL REQUIREMENTS FOR POLES AND SUPPORT COMPONENTS

Luminaire Attachment Provisions:  Comply with luminaire manufacturers' mounting
requirements. Use stainless-steel fasteners and mounting bolts unless otherwise indicated.

Mountings, Fasteners, and Appurtenances: Corrosion-resistant items compatible with support
components.

1. Materials: Shall not cause galvanic action at contact points.

2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers: Hot-dip galvanized after
fabrication unless otherwise indicated.

3. Anchor-Bolt Template: Plywood or steel.

Handhole: Oval-shaped, with minimum clear opening of 2-1/2 by 5 inches, with cover secured
by stainless-steel captive screws. Provide on all poles.

Concrete Pole Foundations: Cast in place, with anchor bolts to match pole-base flange.
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24

2.5

A

A.

STEEL POLES

Poles: Comply with ASTM A 500, Grade B, carbon steel with a minimum yield of 46,000 psig;
one-piece construction up to 40 feet in height with access handhole in pole wall.

1. Shape: Square, straight.
2. Mounting Provisions: Butt flange for bolted mounting on foundation or breakaway
support.

Pole-Top Tenons: Fabricated to support luminaire or luminaires and brackets indicated, and
securely fastened to pole top.

Grounding and Bonding Lugs: Welded 1/2-inch threaded lug, complying with requirements in
Section 260526 "Grounding and Bonding for Electrical Systems," listed for attaching grounding
and bonding conductors of type and size listed in that Section, and accessible through handhole.

Cable Support Grip: Wire-mesh type with rotating attachment eye, sized for diameter of cable
and rated for a minimum load equal to weight of supported cable times a 5.0 safety factor.

Factory-Painted Finish: Comply with NAAMM's "Metal Finishes Manual for Architectural and
Metal Products"” for recommendations for applying and designating finishes.

1. Surface Preparation: Clean surfaces to comply with SSPC-SP 1, "Solvent Cleaning,"
to remove dirt, oil, grease, and other contaminants that could impair paint bond.
Grind welds and polish surfaces to a smooth, even finish. Remove mill scale and rust,
if present, from uncoated steel, complying with SSPC-SP 5/NACE No. 1, "White
Metal Blast Cleaning," or with SSPC-SP 8, "Pickling."

2. Interior Surfaces of Pole: One coat of bituminous paint, or otherwise treat for equal
corrosion protection.

3. Exterior Surfaces: Manufacturer's standard finish consisting of one or more coats of
primer and one finish coat of 2.5 mil super TGIC polyester powder coat paint.

a. Color: Black.

POLE ACCESSORIES

Base Covers: Manufacturers' standard metal units, arranged to cover pole's mounting bolts and
nuts. Finish same as pole.

PART 3 - EXECUTION

3.1 LUMINAIRE INSTALLATION
A.  Fasten luminaire to indicated structural supports.
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3.2 POLE INSTALLATION
A.  Alignment: Align pole foundations and poles as shown on the drawings.

B.  Clearances: Maintain the following minimum horizontal distances of poles from surface and
underground features unless otherwise indicated on Drawings:

1. Fire Hydrants and Storm Drainage Piping: 5 feet.
2. Water, Gas, Electric, Communication, and Sewer Lines: 5 feet.
3. Trees: 15 feet from tree trunk.

C.  Concrete Pole Foundations: Set anchor bolts according to anchor-bolt templates furnished by
pole manufacturer.

D.  Foundation-Mounted Poles: Mount pole with leveling nuts, and tighten top nuts to torque level
recommended by pole manufacturer.

1. Use anchor bolts and nuts selected to resist seismic forces defined for the application
and approved by manufacturer.

2. Grout void between pole base and foundation. Use nonshrink or expanding concrete
grout firmly packed to fill space.

3. Install base covers unless otherwise indicated.

4 Use a short piece of 1/2-inch- diameter pipe to make a drain hole through grout.
Arrange to drain condensation from interior of pole.

E. Poles and Pole Foundations Set in Concrete Paved Areas: Install poles with minimum of 6-
inch- wide, unpaved gap between the pole or pole foundation and the edge of adjacent concrete
slab. Fill unpaved ring with pea gravel to a level 1 inch below top of concrete slab.

F. Raise and set poles using web fabric slings (not chain or cable).

3.3 GROUNDING

A. Ground metal poles and support structures according to Section 260526 "Grounding and
Bonding for Electrical Systems."

1. Install grounding electrode for each pole unless otherwise indicated.
2. Install grounding conductor pigtail in the base for connecting luminaire to grounding
system.

3.4 FIELD QUALITY CONTROL
A.  Inspect each installed fixture for damage. Replace damaged fixtures and components.

B. IHlumination Observations: Verify normal operation of lighting units after installing luminaires
and energizing circuits with normal power source.

1. Verify operation of photoelectric controls.
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C.  Prepare a written report of tests, inspections, observations, and verifications indicating and

interpreting results. If adjustments are made to lighting system, retest to demonstrate
compliance with standards.

END OF SECTION 265600

16 February 2018 EXTERIOR LIGHTING
100% Final Bid Set 265600 - 7



This Page Intentionally Left Blank



Hawaii Army National Guard CA-1512-C
Kalaeloa B29 Parking, Photovoltaic System, Site Improvements and PN 15150023
Miscellaneous External and Internal Improvements

SECTION 311000 - SITE CLEARING

PART 1 - GENERAL

11 SUMMARY
A.  Section Includes:
1. Removing existing vegetation.
2. Clearing and grubbing.
3. Stripping and stockpiling topsoil.
4. Removing above- and below-grade site improvements.
5. Disconnecting, capping or sealing site utilities.
6. Temporary erosion- and sedimentation-control measures.
1.2 MATERIAL OWNERSHIP
A.  Except for stripped topsoil and other materials indicated to be stockpiled or otherwise remain
Government's property, cleared materials shall become Contractor's property and shall be
removed from Project site.
1.3 PROJECT 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 Government and authorities having jurisdiction.
2. Provide alternate routes around closed or obstructed traffic ways if required by
Government or authorities having jurisdiction.
B.  Salvable Improvements: Carefully remove items indicated to be salvaged and store on
Government's premises as directed by the Government’s Representative.
C. Utility Locator Service: Notify utility locator service for area where Project is located before
site clearing.
D. Do not commence site clearing operations until temporary erosion- and sedimentation-control
measures are in place.
E.  The following practices are prohibited within protection zones:
1 Storage of construction materials, debris, or excavated material.
2 Parking vehicles or equipment.
3. Foot traffic.
4 Erection of sheds or structures.
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5. Impoundment of water.

6. Excavation or other digging, unless otherwise indicated.

7. Attachment of signs to or wrapping materials around trees or plants unless otherwise
indicated.

PART 2 - PRODUCTS

2.1 MATERIALS

A.  Satisfactory Soil Material: Requirements for satisfactory soil material are specified in
Division 31 Section "Earth Moving."

1. Obtain approved borrow soil material off-site when satisfactory soil material is not
available on-site.

PART 3 - EXECUTION

3.1 PREPARATION

A. Protect and maintain benchmarks and survey control points from disturbance during
construction.

B.  Locate and clearly identify trees, shrubs, and other vegetation to remain or to be relocated.
C.  Protect existing site improvements to remain from damage during construction.

1. Restore damaged improvements to their original condition, as acceptable to Government.

3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL

A.  Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and
discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways,
according to erosion- and sedimentation-control Drawings and requirements of authorities
having jurisdiction.

B.  Verify that flows of water redirected from construction areas or generated by construction
activity do not enter or cross protection zones.

C. Inspect, maintain, and repair erosion- and sedimentation-control measures during construction
until permanent vegetation has been established.

D. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during
removal.

16 February 2018 SITE CLEARING
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3.3 TREE AND PLANT PROTECTION

A.  Repair or replace trees, shrubs, and other vegetation that are damaged by construction

operations, in a manner approved by Contracting Officer’s Representative.
3.4 EXISTING UTILITIES

A.  Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in
place.

1. Arrange with utility companies to shut off indicated utilities.

B. Interrupting Existing Utilities: Do not interrupt utilities serving facilities occupied by
Government or others unless permitted under the following conditions and then only after
arranging to provide temporary utility services according to requirements indicated:

1. Notify Government not less than two days in advance of proposed utility interruptions.
2. Do not proceed with utility interruptions without Contracting Officer's Representative
written permission.
35 CLEARING AND GRUBBING

A.  Remove obstructions, trees, shrubs, and other vegetation to permit installation of new
construction.

1. Grind down stumps and remove roots, obstructions, and debris to a depth of 18 inches
below exposed subgrade.
2. Use only hand methods for grubbing within protection zones.

B.  Fill depressions caused by clearing and grubbing operations with satisfactory soil material
unless further excavation or earthwork is indicated.

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches, and
compact each layer to a density equal to adjacent original ground.
3.6 TOPSOIL STRIPPING

A.  Remove sod and grass before stripping topsoil.

B.  Strip soil 6” in a manner to prevent intermingling with underlying subsoil or other waste
materials (See the attached Geotechnical Report).

C.  Stockpile topsoil away from edge of excavations without intermixing with subsoil. Grade and
shape stockpiles to drain surface water. Cover to prevent windblown dust and erosion by water.

16 February 2018 SITE CLEARING
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3.7 SITE IMPROVEMENTS
A.  Remove existing above- and below-grade improvements as indicated and necessary to facilitate
new construction.

3.8 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A.  Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste
materials including trash and debris, and legally dispose of them off Government's property.

B.  Separate recyclable materials produced during site clearing from other nonrecyclable materials.

Store or stockpile without intermixing with other materials and transport them to recycling
facilities. Do not interfere with other Project work.

END OF SECTION 311000
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SECTION 312000 - EARTH MOVING

PART 1 - GENERAL

11 SUMMARY
A.  Section Includes:

1. Excavating and filling for rough grading the Site.

2. Preparing subgrades for slabs-on-grade and pavements.

3. Drainage course for concrete slabs-on-grade.

4. Subbase course for concrete pavements.

5. Subbase course and base course for asphalt paving.

6. Excavating and backfilling trenches for utilities and pits for buried utility structures.

1.2 DEFINITIONS
A.  Backfill: Soil 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.  Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving.

C. Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying
pipe.

D.  Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.

E. Drainage Course: Aggregate layer supporting the slab-on-grade that also minimizes upward
capillary flow of pore water.

F. Excavation: Removal of material encountered above subgrade elevations and to lines and
dimensions indicated.

1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond
indicated lines and dimensions as directed by Contracting Officer’s Representative
(COR)”. Authorized additional excavation and replacement material will be paid for
according to Contract provisions for changes in the Work.

2. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated
lines and dimensions without direction by COR. Unauthorized excavation, as well as
remedial work directed by COR, shall be without additional compensation.

G.  Fill: Soil materials used to raise existing grades.
16 February 2018 EARTH MOVING
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H.  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.
I Subbase Course: Aggregate layer placed between the subgrade and base course for hot-mix
asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete
pavement or a cement concrete or hot-mix asphalt walk.

J. 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.

K.  Utilities: On-site underground pipes, conduits, ducts, and cables as well as underground services
within buildings.
1.3 PREINSTALLATION MEETINGS

A.  Preinstallation Conference: Conduct preexcavation conference at Project site.

14 INFORMATIONAL SUBMITTALS

A.  Material test reports.

15 FIELD CONDITIONS
A.  Utility Locator Service: Notify utility locator service for area where Project is located before
beginning earth-moving operations.

PART 2 - PRODUCTS

2.1 SOIL MATERIALS

A.  General: Provide borrow soil materials when sufficient satisfactory soil materials are not
available from excavations.

B.  Satisfactory Soils: Soil Classification Groups GW, GP, GM, SW, and SP, according to
ASTM D 2487, or a combination of these groups; free of rock or gravel larger than 3 inches any
dimension, debris, waste, vegetation, and other deleterious matter.

C. Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT
according to ASTM D 2487, or a combination of these groups.

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of
optimum moisture content at time of compaction.
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D.

E.

F.

G.

2.2

A.

B.

Base Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 294/D 2940M 0; with at least 95 percent passing a
1-1/2-inch sieve and not more than 8 percent passing a No. 200 sieve.

Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940/D 2940M; with at least 90 percent passing a
1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve.

Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940/D 2940M; except with 100 percent passing a
1-inch sieve and not more than 8 percent passing a No. 200 sieve.

Drainage Course: Narrowly graded mixture of crushed stone, or crushed or uncrushed gravel;
ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch sieve
and zero to 5 percent passing a No. 8 sieve.

ACCESSORIES

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 to comply with local practice or requirements
of authorities having jurisdiction.

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 to comply with local practice or requirements of authorities
having jurisdiction.

PART 3 - EXECUTION

3.1

A

B.

3.2

A.

PREPARATION

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.

Protect and maintain erosion and sedimentation controls during earth-moving operations.

EXCAVATION, GENERAL

Unclassified Excavation; Excavate to subgrade elevations regardless of the character of surface
and subsurface conditions encountered. Unclassified excavated materials may include rock, soil
materials, and obstructions. No changes in the Contract Sum or the Contract Time will be
authorized for rock excavation or removal of obstructions.
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3.3

3.4

3.5

3.6

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials
and rock, replace with satisfactory soil materials.

EXCAVATION FOR STRUCTURES

Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch, or
to remove all existing fill, whichever is greater. If applicable, extend excavations a sufficient
distance from structures for placing and removing concrete formwork, for installing services
and other construction, and for inspections.

EXCAVATION FOR WALKS AND PAVEMENTS

Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and
subgrades.

EXCAVATION FOR UTILITY TRENCHES

Excavate trenches to indicated gradients, lines, depths, and elevations.

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.

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. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding
bearing material to allow for bedding course.

2. If loose/soft materials are encountered at utility invert elevations, the trench shall be
extended 2 feet below the invert, the bottom of the trench lined with geo fabric,
backfilled with engineered fill. The geotechnical fabric should be wrapped over the
engineered fill.

SUBGRADE INSPECTION

Proof-roll subgrade below the pavement with a pneumatic-tired dump truck to identify soft
pockets and areas of excess yielding. Do not proof-roll wet or saturated subgrades.

Reconstruct subgrades damaged by rain, accumulated water, or construction activities, as
directed by COR, without additional compensation.
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3.7

A

3.8

3.9

UNAUTHORIZED EXCAVATION

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 2500 psi, may be used when approved by
COR.

1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by
COR.
STORAGE OF SOIL MATERIALS

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.

UTILITY TRENCH BACKFILL
Place backfill on subgrades free of mud.

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.

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 033000 "Cast-in-Place Concrete."

Trenches under Roadways: Provide 4-inch- thick, concrete-base slab support for piping or
conduit less than 30 inches below surface of roadways. After installing and testing, completely
encase piping or conduit in a minimum of 4 inches of concrete before backfilling or placing
roadway subbase course. Concrete is specified in Section 033000 "Cast-in-Place Concrete."”

Initial Backfill: Place and compact initial backfill of subbase material, free of particles larger
than 1 inch in any dimension, to a height of 12 inches over the pipe or conduit.

1. 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.

Final Backfill: Place and compact final backfill of satisfactory soil to final subgrade elevation.

Warning Tape: Install warning tape directly above utilities, 12 inches below finished grade,
except 6 inches below subgrade under pavements and slabs.
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3.10 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 grass and planted areas, use satisfactory soil material.

2. Under walks and pavements, use satisfactory soil material.

3. Under steps and ramps, use engineered fill.

4. Under building slabs, use engineered fill.

5. Under footings and foundations, use engineered fill.

3.11 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.

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.

3.12 COMPACTION OF SOIL BACKFILLS AND FILLS
A.  Place backfill and fill soil 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.
B.  Place backfill and fill soil materials evenly on all sides of structures to required elevations and
uniformly along the full length of each structure.
C.  Compact soil materials 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 soil material at 95 percent.

2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each
layer of backfill or fill soil material at 92 percent.

3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and
compact each layer of backfill or fill soil material at 85 percent.

4. For utility trenches, compact each layer of initial and final backfill soil material at 85
percent.
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3.13

A

3.14

3.15

GRADING

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.

Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding.
Finish subgrades to elevations required to achieve indicated finish elevations, within the
following subgrade tolerances:

1. Turf or Unpaved Areas: Plus or minus 1 inch.
2. Walks: Plus or minus 1 inch.
3. Pavements: Plus or minus 1/2 inch.

SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS
Place subbase course and base course on subgrades free of mud.

On prepared subgrade, place subbase course and base course under pavements and walks as
follows:

1. Shape subbase course and base course to required crown elevations and cross-slope
grades.

2. Place subbase course and base course that exceeds 6 inches in compacted thickness in
layers of equal thickness, with no compacted layer more than 6 inches thick or less than 3
inches thick.

3. Compact subbase course and base course at optimum moisture content to required grades,
lines, cross sections, and thickness to not less than 95 percent of maximum dry unit
weight according to ASTM D 698.

FIELD QUALITY CONTROL

Special Inspections: Contractor will engage a qualified special inspector to perform inspections:

Testing Agency: Contractor will engage a qualified geotechnical engineering testing agency to
perform tests and inspections.

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.

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.
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3.16

A

3.17

PROTECTION

Protecting Graded Areas: Protect newly graded areas from traffic and erosion. Keep free of
trash and debris.

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.

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.
DISPOSAL OF SURPLUS AND WASTE MATERIALS

Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and
debris, and legally dispose of them off Government’s property.

END OF SECTION 312000
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SECTION 312319 - DEWATERING

PART 1 - GENERAL

11 SUMMARY
A.  Section includes construction dewatering.
1.2 PERFORMANCE REQUIREMENTS

A. Dewatering Performance:  Design, furnish, install, test, operate, monitor, and maintain
dewatering system of sufficient scope, size, and capacity to control hydrostatic pressures and to
lower, control, remove, and dispose of ground water and permit excavation and construction to
proceed on dry, stable subgrades.

1.3 SUBMITTALS

A.  Shop Drawings: For dewatering system. Show arrangement, locations, and details of wells and
well points; locations of risers, headers, filters, pumps, power units, discharge lines,
piezometers, and flow-measuring devices; and means of discharge, control of sediment, and
disposal of water.

B.  Delegated-Design Submittal: For dewatering system indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.

1.4 QUALITY ASSURANCE

A. Regulatory Requirements: Comply with governing EPA notification regulations before
beginning dewatering. Comply with hauling and disposal regulations of authorities having
jurisdiction.

15 PROJECT CONDITIONS

A.  Survey Work: Engage a qualified land surveyor or professional engineer to survey adjacent
existing buildings, structures, and site improvements, establishing exact elevations at fixed
points to act as benchmarks. Clearly identify benchmarks and record existing elevations.

1. During dewatering, regularly resurvey benchmarks, maintaining an accurate log of
surveyed elevations for comparison with original elevations.  Promptly notify
Contracting Officer’s Representative if changes in elevations occur or if cracks, sags, or
other damage is evident in adjacent construction.
16 February 2018 DEWATERING
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1

INSTALLATION
Provide temporary grading to facilitate dewatering and control of surface water.
Monitor dewatering systems continuously.

Protect and maintain temporary erosion and sedimentation controls, which are specified in
Division 31 Section "Site Clearing"” during dewatering operations.

Install dewatering system utilizing wells, well points, or similar methods complete with pump
equipment, standby power and pumps, filter material gradation, valves, appurtenances, water
disposal, and surface-water controls.

1. Space well points or wells at intervals required to provide sufficient dewatering.
2. Use filters or other means to prevent pumping of fine sands or silts from the subsurface.

Before excavating below ground-water level, place system into operation to lower water to
specified levels. Operate system continuously until drains, sewers, and structures have been
constructed and fill materials have been placed or until dewatering is no longer required.

Provide an adequate system to lower and control ground water to permit excavation,
construction of structures, and placement of fill materials on dry subgrades. Install sufficient
dewatering equipment to drain water-bearing strata above and below bottom of foundations,
drains, sewers, and other excavations.

1. Do not permit open-sump pumping that leads to loss of fines, soil piping, subgrade
softening, and slope instability.

Reduce hydrostatic head in water-bearing strata below subgrade elevations of foundations,
drains, sewers, and other excavations.

1. Maintain piezometric water level a minimum of 24 inches below surface of excavation.

Provide standby equipment on site, installed and available for immediate operation, to maintain
dewatering on continuous basis if any part of system becomes inadequate or fails. If dewatering
requirements are not satisfied due to inadequacy or failure of dewatering system, restore
damaged structures and foundation soils at no additional expense to Government.

1. Remove dewatering system from Project site on completion of dewatering. Plug or fill
well holes with sand or cut off and cap wells a minimum of 36 inches below overlying
construction.

END OF SECTION 312319
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SECTION 321216 - ASPHALT PAVING

PART 1 - GENERAL

11 SUMMARY
A.  Section Includes:
1. Hot-mix asphalt patching.
2. Hot-mix asphalt paving.
3. Hot-mix asphalt overlay.
B.  Related Requirements:
1. Section 312000 "Earth Moving" for subgrade preparation, fill material, unbound-
aggregate subbase and base courses, and aggregate pavement shoulders.
2. Section 321373 "Concrete Paving Joint Sealants" for joint sealants and fillers at
pavement terminations.

1.2 PREINSTALLATION MEETINGS

A.  Preinstallation Conference: Conduct conference at Project site.

1.3 ACTION SUBMITTALS

A.  Product Data: For each type of product.

14 INFORMATIONAL SUBMITTALS

A.  Material Certificates: For each paving material.

1.5 QUALITY ASSURANCE

A.  Manufacturer Qualifications: A paving-mix manufacturer registered with and approved by
authorities having jurisdiction or the DOT of state in which Project is located.

B.  Regulatory Requirements: Comply with materials, workmanship, and other applicable
requirements of the State of Hawaii Department of Transportation for asphalt paving work.

1. Measurement and payment provisions and safety program submittals included in standard
specifications do not apply to this Section.
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PART 2 - PRODUCTS

2.1

A

B.

C.

2.2

A.

B.

2.3

A

24

A

B.

AGGREGATES

Coarse Aggregate: ASTM D 692/D 692M, sound; angular crushed stone, crushed gravel, or
cured, crushed blast-furnace slag.

Fine Aggregate: ASTM D 1073 or AASHTO M 29, sharp-edged natural sand or sand prepared
from stone, gravel, cured blast-furnace slag, or combinations thereof.

Mineral Filler: ASTM D 242/D 242M or AASHTO M 17, rock or slag dust, hydraulic cement,

or other inert material.

ASPHALT MATERIALS

Asphalt Binder: AASHTO M 320, PG 64-22.

Tack Coat: ASTM D 977 or AASHTO M 140 emulsified asphalt, or ASTM D 2397 or

AASHTO M 208 cationic emulsified asphalt, slow setting, diluted in water, of suitable grade

and consistency for application.

MIXES

Hot-Mix Asphalt: Dense-graded, hot-laid, hot-mix asphalt plant mixes meeting the applicable

requirements and standard specifications of the State of Hawaii Department of Transportation,

and complying with the following requirements:

1. Provide mixes with a history of satisfactory performance in geographical area where
Project is located.

2. Base Course: Meeting the requirements of Hawaii DOT Section 301.

3. Surface Course: Meeting the requirements of Hawaii DOT Section 401.

PAVEMENT-MARKING PAINT

Latex, waterborne emulsion, lead and chromate free, ready mixed, complying with FS TT-P-
1952, with drying time of less than 3 minutes.

Color: As indicated on drawings.

PART 3 - EXECUTION

3.1 PATCHING
A.  Asphalt Pavement: Saw cut perimeter of patch and excavate existing pavement section to sound
base. Excavate rectangular or trapezoidal patches, extending 12 inches into perimeter of
16 February 2018 ASPHALT PAVING
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3.2

3.3

adjacent sound pavement, unless otherwise indicated. Cut excavation faces vertically. Remove
excavated material. Recompact existing unbound-aggregate base course to form new subgrade.

Portland Cement Concrete Pavement: Break cracked slabs and roll as required to reseat concrete
pieces firmly.

1. Remove disintegrated or badly cracked pavement. Excavate rectangular or trapezoidal
patches, extending into perimeter of adjacent sound pavement, unless otherwise
indicated. Cut excavation faces vertically. Recompact existing unbound-aggregate base
course to form new subgrade.

Tack Coat: Before placing patch material, apply tack coat uniformly to vertical asphalt surfaces
abutting the patch. Apply at a rate of 0.05 to 0.15 gal./sq. yd.

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings. Remove
spillages and clean affected surfaces.

Placing Patch Material: Fill excavated pavement areas with hot-mix asphalt base mix for full
thickness of patch and, while still hot, compact flush with adjacent surface.

SURFACE PREPARATION

General: Immediately before placing asphalt materials, remove loose and deleterious material
from substrate surfaces. Ensure that prepared subgrade is ready to receive paving.

Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft
pockets and areas of excess yielding. Do not proof-roll wet or saturated subgrades.

Tack Coat: Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq.
yd..

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings. Remove
spillages and clean affected surfaces.

PLACING HOT-MIX ASPHALT

Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off. Place
asphalt mix by hand in areas inaccessible to equipment in a manner that prevents segregation of
mix. Place each course to required grade, cross section, and thickness when compacted.

1. Spread mix at a minimum temperature of 250 deg F.
2. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and
tears in asphalt-paving mat.

Place paving in consecutive strips not less than 10 feet wide unless infill edge strips of a lesser
width are required.
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C.

3.4

3.5

Promptly correct surface irregularities in paving course behind paver. Use suitable hand tools to
remove excess material forming high spots. Fill depressions with hot-mix asphalt to prevent
segregation of mix; use suitable hand tools to smooth surface.

JOINTS

Construct joints to ensure a continuous bond between adjoining paving sections. Construct
joints free of depressions, with same texture and smoothness as other sections of hot-mix
asphalt course.

Clean contact surfaces and apply tack coat to joints.

Offset longitudinal joints, in successive courses, a minimum of 6 inches.

Offset transverse joints, in successive courses, a minimum of 24 inches.

Construct transverse joints at each point where paver ends a day's work and resumes
work at a subsequent time. Construct these joints using either "bulkhead" or "papered"
method according to Al MS-22, for both "Ending a Lane" and "Resumption of Paving
Operations."

PN E

COMPACTION

General: Begin compaction as soon as placed hot-mix paving will bear roller weight without
excessive displacement. Compact hot-mix paving with hot, hand tampers or with vibratory-plate
compactors in areas inaccessible to rollers.

1. Complete compaction before mix temperature cools to 185 deg F.

Breakdown Rolling: Complete breakdown or initial rolling immediately after rolling joints and
outside edge. Examine surface immediately after breakdown rolling for indicated crown, grade,
and smoothness. Correct laydown and rolling operations to comply with requirements.

Intermediate Rolling: Begin intermediate rolling immediately after breakdown rolling while
hot-mix asphalt is still hot enough to achieve specified density. Continue rolling until hot-mix
asphalt course has been uniformly compacted to the following density:

1. Average Density: 92 percent of reference maximum theoretical density according to
ASTM D 2041, but not less than 90 percent or greater than 96 percent.

Finish Rolling: Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still
warm.

Edge Shaping: While surface is being compacted and finished, trim edges of pavement to
proper alignment. Bevel edges while asphalt is still hot; compact thoroughly.

Protection: After final rolling, do not permit vehicular traffic on pavement until it has cooled
and hardened.

Erect barricades to protect paving from traffic until mixture has cooled enough not to become
marked.
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3.6

A

3.7

3.8

3.9

INSTALLATION TOLERANCES

Pavement Thickness: Compact each course to produce the thickness indicated within the
following tolerances:

1. Base Course: Plus or minus 1/2 inch.
2. Surface Course: Plus 1/4 inch, no minus.

Pavement Surface Smoothness: Compact each course to produce a surface smoothness within

the following tolerances as determined by using a 10-foot straightedge applied transversely or

longitudinally to paved areas:

1. Base Course: 1/4 inch.

2. Surface Course: 1/8 inch.

3. Crowned Surfaces: Test with crowned template centered and at right angle to crown.
Maximum allowable variance from template is 1/4 inch.

PAVEMENT MARKING

When the plans call for painted striping on the finished surface, allow asphalt pavement to cure for
14 days before starting pavement marking.

Sweep and clean surface to eliminate loose material and dust.

Apply paint with mechanical equipment to produce pavement markings of dimensions indicated
with uniform, straight edges. Apply at manufacturer's recommended rates to provide a minimum
wet film thickness of 15 mils.

FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
Replace and compact hot-mix asphalt where core tests were taken.

Remove and replace or install additional hot-mix asphalt where test results or measurements
indicate that it does not comply with specified requirements.

WASTE HANDLING

General: Handle asphalt-paving waste according to approved waste management plan required
in Section 017419 "Construction Waste Management and Disposal.”

END OF SECTION 321216
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SECTION 321316 - CONCRETE PAVING

PART 1 - GENERAL

11 SUMMARY

A.  This Section includes exterior Portland cement concrete pavement and colored, stamped concrete
paving, for the following:

1. Driveways and roadways.
2. Parking lots.
3. Walkways.

1.2 SUBMITTALS

A.  Product Data: For each type of product indicated.

B.  Design Mixtures: For each concrete pavement mixture.

13 QUALITY ASSURANCE

A.  Manufacturer Qualifications: Manufacturer of ready-mixed concrete products who complies with
ASTM C 94/C 94M requirements for production facilities and equipment.

B.  ACI Publications: Comply with ACI 301, "Specification for Structural Concrete," unless modified
by requirements in the Contract Documents.

C.  Quality assurance and acceptance testing shall be done by a qualified testing laboratory employed
by the Contractor. No separate payment will be made for such. All tests as outlined below shall be
required to assure that the completed concrete pavement complies with all requirements of the
specifications.

Property Test Method
Air Content AASHTO T152
Slump AASHTO T 119
Compressive Strength AASHTO T 22
Flexural Strength AASHTO T 97

At least 4 test cylinders (for compressive strength) and 3 beams (for flexural strength) shall be tested
from each 100 cubic yards of concrete pavement placed. Additionally, there shall be made at least
one strength test each day that concrete is placed regardless of the quantity of placement. Slump and
temperature tests shall also be taken from each 100 cubic yard lot of concrete. The average breaking
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D.

E.

strength of two cylinders or beams from each lot tested at 28 days shall equal or exceed the
minimum required 28 day strength specified. One additional cylinder from each lot will be tested at
7 days with the other held in reserve or tested as directed by the Contracting Officer.

In the event that a test strength does not meet the specifications, additional testing shall be
performed as directed by the Contracting Officer. Concrete cores shall be taken from the portion of
the structure represented by the low strength tests. The cores shall be tested and evaluated for
strength. Any lot or section of concrete that does not meet the strength or other requirements of the
specifications shall be removed and replaced by the Contractor at no cost to the Government.

Before final acceptance of the pavement, its thickness shall be determined by coring at locations and
intervals designated by the Contracting Officer’s Representative. Two or four inch diameter holes
shall be drilled for determining thickness. The Contractor shall repair all core holes at no cost to
Government. For any core that reveals a deficiency in thickness of greater than or equal to 5%, the
Government shall have the right to require removal and replacement of the section of pavement
which he judges to be deficient, or adjustment in payment for a deficient area. Any tests that reveal
deficiencies in thickness of 10% or more shall automatically be removed. The Contractor shall
receive no compensation for any cost incurred in the original placement and subsequent removal of
the deficient pavement.

Smoothness of the pavement shall be tested with a 10 foot straight edge. Areas showing high or low
spots of more than 1/8 inch per 10 foot shall be corrected by grinding or shall be removed and
replaced. The grinding equipment used to eliminate vertical differentials in the pavement shall be a
power driven, self-propelled machine that is specifically designed to smooth and texture Portland
cement concrete pavement, without causing spalls, at cracks, joints, or other locations. The grinding
operation shall produce a smooth well drained and textured surface acceptable to the Government.

Installer Qualifications: An employer of workers trained and approved by manufacturer of
decorative concrete paving systems.

Source Limitations: Obtain decorative concrete paving products and each type or class of
cementitious material of the same brand from same manufacturer’s plant, and obtain each aggregate
from single source.

PART 2 - PRODUCTS

21 STEEL REINFORCEMENT
A. Plain-Steel Welded Wire Reinforcement: ASTM A 185, fabricated from as-drawn steel wire into
flat sheets.
B.  Deformed-Steel Welded Wire Reinforcement: ASTM A 497, flat sheet.
C. Reinforcing Bars: ASTM A 615/A 615M, AASHTO M31 Grade 60; deformed.
D. Plain Steel Wire: ASTM A 82, as drawn.
E. Deformed-Steel Wire: ASTM A 496.
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F. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening
reinforcing bars, welded wire reinforcement, and dowels in place. Manufacture bar supports
according to CRSI's "Manual of Standard Practice."

G.  Epoxy Coating: AASHTO M 284.

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. Use flexible or
uniformly curved forms for curves of a radius of 100 feet or less. Do not use notched and bent
forms.

B. Form Release Agent. Commercially formulated form-release agent that will not bond with stain,
or adversely affect concrete surfaces and that will not impair subsequent treatments of concrete
surfaces.

2.3 CONCRETE MATERIALS
A. Cementitious Material: Use the following cementitious materials, of the same type, brand, and
source throughout the Project:
1. Portland Cement: ASTM C 150, Type 1.
a. Fly Ash: ASTM C 618, Class C or F. No mixing of classes.
b. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.

B.  Normal-Weight Aggregates: ASTM C 33, Size No. 467 or No. 57. coarse aggregate, uniformly
graded. Provide aggregates from a single source.

C. Water: ASTM C 94/C 94M.

D.  Air-Entraining Admixture: ASTM C 260.

E. Chemical Admixtures: ASTM C 494/C 494M, of type suitable for application, certified by
manufacturer to be compatible with other admixtures and to contain not more than 0.1 percent
water-soluble chloride ions by mass of cementious material.

F. SRI Value: 29 or greater for site concrete used on sidewalks, parking areas and drives (unless
otherwise specified on the plans). See Landscape Plans for locations of concrete with color
pigments and/or surface coloring materials that will not be required to achieve the SRI minimum
value of 29.
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2.4 CURING MATERIALS

A.  Absorptive Cover: AASHTO M 182, Class 2, burlap cloth.

B.  Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
AASHTO M171.

C.  Water: Potable.

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

E. Clear Waterborne Membrane-Forming Curing Compound: ASTM C 309, Typel, Class B,
dissipating.

F. White Waterborne Membrane-Forming Curing Compound: ASTM C 309, Type 2, Class B.
AASHTO M148, Type 1-D or Type 2.

2.5 RELATED MATERIALS

A.  Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber. Or
AASHTO M153.

B.  Slip-Resistive Aggregate Finish: Factory-graded, packaged, rustproof, nonglazing, abrasive
aggregate of fused aluminum-oxide granules or crushed emery with emery aggregate containing not
less than 50 percent aluminum oxide and not less than 20 percent ferric oxide; unaffected by
moisture and cleaning materials.

2.6 CONCRETE MIXTURES

A.  Prepare design mixtures, proportioned according to ACI 301, with the following properties:
1. Compressive Strength (28 Days): 5000 psi
2. Maximum Water-Cementitious Materials Ratio at Point of Placement: 0.40
3. Slump Limit: 4” inches
4. Flexural Strength 550 psi. per AASHTO T97.

2.7 CONCRETE MIXING

A. Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to
ASTM C 94/C 94M and ASTM C 1116. Furnish batch certificates for each batch discharged and
used in the Work.

B.  Contractor shall submit certification statement that mix design meets or exceeds requirements of
2.7.A.
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PART 3 - EXECUTION

3.1

A

3.2

3.3

3.4

EXAMINATION

Proof-roll prepared subgrade and subbase surface below proposed concrete pavements with heavy
pneumatic-tired equipment to identify soft pockets and areas of excess yielding. Repair all such
areas to satisfaction of Contracting Officer at no cost to Government, and obtain approval from
Contracting Officer’s Representative prior to placement of Concrete Paving. Concrete shall not be
placed on a soft, muddy, frozen or otherwise unacceptable subgrade, subbase or base course.

CONCRETE CURBING

Integral concrete curb shall be placed with a slip form paver unless otherwise approved by the
Contracting Officer. The curb may be placed after completion of the pavement provided dowels are
placed in the pavement of the size, type and spacing shown on the plans. When the curb is to be
placed on a concrete surface previously placed, the area of the concrete surface shall be roughened
sufficiently to secure a good bond. Stationary forms, when allowed shall be metal and true to line
and grade, and free from warp. They shall be securely staked and braced. Face forms or templates,
matching the shape of the planned curb will be required when a curb machine is not used. Dragging
up, muleing or hand shaping curb will NOT be allowed.

When placing integral curb, after the concrete pavement has been struck off, the curb forms shall be
clamped or otherwise securely fastened in place to the slab form and additional concrete for the curb
shall then be deposited and thoroughly tamped. The concrete shall be placed within 30 minutes after
the pavement slab has been finished and care shall be taken to secure monolithic construction. Curb
shall be finished to match pavement and transverse joints shall extend thru pavement and curb on
same alignment. Curb edges shall be rounded as required by plan details.

STEEL REINFORCEMENT
General: Comply with CRSI's "Manual of Standard Practice” for fabricating, placing, and
supporting reinforcement.

JOINTS
General: Form construction, isolation, and contraction joints and tool edgings true to line with faces
perpendicular to surface plane of concrete. Construct transverse joints at right angles to centerline,
unless otherwise indicated.
Construction Joints: Set construction joints at side and end terminations of pavement and at
locations where pavement operations are stopped for more than one-half hour unless pavement

terminates at isolation joints.

Isolation Joints: Form isolation joints of preformed joint-filler strips abutting concrete curbs, catch
basins, manholes, inlets, structures, walks, other fixed objects, and where indicated.
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D.  Contraction/Control Joints: Form weakened-plane contraction joints, sectioning concrete into areas
as indicated. Construct contraction joints for a depth equal to at least one-fourth of the concrete
thickness to match jointing of existing adjacent concrete pavement.

E. Edging: Tool edges of pavement, gutters, curbs, and joints in concrete after initial floating with an
edging tool to a 1/4-inch radius. Repeat tooling of edges after applying surface finishes. Eliminate
tool marks on concrete surfaces.

3.5 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 so forms can remain
in place at least 24 hours after concrete placement.

3.6 CONCRETE PLACEMENT

A.  Moisten subbase to provide a uniform dampened condition at time concrete is placed.

B.  Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.

C. 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.

D.  Screed pavement surfaces with a straightedge and strike off.

E. Commence initial floating using bull floats or darbies to impart an open textured and uniform
surface plane before excess moisture or bleed water appears on the surface. Do not further disturb
concrete surfaces before beginning finishing operations or spreading surface treatments.

3.7 FLOAT FINISHING

A.  General: Do not add water to concrete surfaces during finishing operations.

B.  Float Finish: Begin the second floating operation when bleed-water sheen has disappeared and
concrete surface has stiffened sufficiently to permit operations. Float surface with power-driven
floats, or by hand floating if area is small or inaccessible to power units. Finish surfaces to true
planes. Cut down high spots and fill low spots. Refloat surface immediately to uniform granular
texture.

1. Medium-to-Coarse-Textured Broom Finish: Provide a coarse finish by striating float-
finished concrete surface 1/16 to 1/8 inch deep with a stiff-bristled broom, perpendicular to
line of traffic. Otherwise finish surface as approved by Contracting Officer.

3.8 CONCRETE PROTECTION AND CURING

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures.
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B.  Comply with ACI 306.1 for cold-weather protection.

C.  Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy
conditions cause moisture loss approaching 0.2 Ib/sg. ft. x h before and during finishing operations.
Apply according to manufacturer's written instructions after placing, screeding, and bull floating or
darbying concrete, but before float finishing.

D.  Begin curing after finishing concrete but not before free water has disappeared from concrete
surface.

E.  Curing Methods: Cure concrete by moisture curing, moisture-retaining-cover curing, curing
compound or a combination of these methods.

F. Curing Compound: Apply curing compound immediately after final finishing. Apply uniformly in
continuous operation by power spray or roller according to manufacturer’s written instructions.
Recoat areas that have been subjected to heavy rainfall within three hours after application.
Maintain continuity of coating, and repair damage during curing period.

3.9 PAVEMENT TOLERANCES

A.  Comply with tolerances of ACI 117 and as follows:

1. Elevation: 1/8 inch.
2. Thickness: 5% and 10%, See Section 1.3.
3. Surface: Gap below 10-foot- long, unleveled straightedge not to exceed 1/8 inch.
4. Joint Spacing: 3 inches.
5. Contraction Joint Depth: Plus 1/4 inch, no minus.
6. Joint Width: Plus 1/8 inch, no minus.

3.10 PAVEMENT MARKING

A.  When the plans call for painted striping on the finished surface, allow asphalt pavement to cure for
14 days before starting pavement marking.

B.  Sweep and clean surface to eliminate loose material and dust.

C.  Apply paint with mechanical equipment to produce pavement markings of dimensions indicated
with uniform, straight edges. Apply at manufacturer's recommended rates to provide a minimum
wet film thickness of 15 mils.

3.11 REPAIRS AND PROTECTION

A. Remove and replace concrete pavement that is broken, damaged, or defective or that does not
comply with requirements in this Section.

B.  Protect concrete from damage. Exclude traffic from pavement for at least 28 days after placement.
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C.  Maintain concrete pavement free of stains, discoloration, dirt, and other foreign material. Sweep
concrete pavement not more than two days before date scheduled for Substantial Completion
inspections.

END OF SECTION 321316
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SECTION 321373 — CONCRETE PAVING JOINT SEALANTS

PART 1 - GENERAL

11

A.

1.2

A.

B.

C.

D.

1.3

A

SUMMARY

This Section includes the following:

1. Expansion and contraction and control joints within cement concrete pavement and slabs.
2. Joints between cement concrete and asphalt pavement.

SUBMITTALS

Product Data: For each type of product indicated.

Samples: For each type and color of joint sealant required.

Product certificates and test reports.

Compatibility and Adhesion Test Reports: From sealant manufacturer.

QUALITY ASSURANCE

Preconstruction Compatibility and Adhesion Testing: Submit samples of materials that will
contact or affect joint sealants to joint-sealant manufacturers for testing according to
ASTM C 1087 to determine whether priming and other specific joint preparation techniques are
required to obtain rapid, optimum adhesion of joint sealants to joint substrates.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, products listed in other Part 2
articles.
2.2 MATERIALS, GENERAL
A.  Compatibility: Provide joint sealants, backing materials, and other related materials that are
compatible with one another and with joint substrates under conditions of service and
application, as demonstrated by joint-sealant manufacturer based on testing and field
experience.
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1. Primers:  Product recommended by joint-sealant manufacturer where required for
adhesion of sealant to joint substrates indicated, as determined from preconstruction
joint-sealant-substrate tests and field tests.

2.3 COLD-APPLIED JOINT SEALANTS

A.  Multicomponent Jet-Fuel-Resistant Sealant for Concrete:  Pourable, chemically curing
elastomeric formulation complying with the following requirements for formulation and with
ASTM C 920 for type, grade, class, and uses indicated:

1. Urethane Formulation: Type M; Grade P; Class 12-1/2; Uses T, M, and, as applicable to
joint substrates indicated, O.

a. Available Products:
1) Pecora Corporation; Urexpan NR-300.
2)  Or Approved Equal.

2. Coal-Tar-Modified Polymer Formulation: Type M; Grade P; Class 25; Uses T and, as
applicable to joint substrates indicated, O.

a. Available Products:
1) Meadows, W. R., Inc.; Sealtight Gardox.
2) Or Approved Equal.

3. Bitumen-Modified Urethane Formulation: Type M; Grade P; Class 25; Uses T, M, and,
as applicable to joint substrates indicated, O.

a. Available Products:
1)  Tremco Sealant/Waterproofing Division; Vulkem 202.
2)  Or Approved Equal.

B.  Type NS Silicone Sealant for Concrete: Single-component, low-modulus, neutral-curing,
nonsag silicone sealant complying with ASTM D 5893 for Type NS.

1. Available Products:

a. Crafco Inc.; RoadSaver Silicone.
b. Dow Corning Corporation; 888;
C. Or Approved Equal.

C.  Type SL Silicone Sealant for Concrete and Asphalt: Single-component, low-modulus, neutral-
curing, self-leveling silicone sealant complying with ASTM D 5893 for Type SL.

1. Available Products:
a. Crafco Inc.; RoadSaver Silicone SL.

b. Dow Corning Corporation; 890-SL
C. Or Approved Equal.
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D.  Multicomponent Low-Modulus Sealant for Concrete and Asphalt: Proprietary formulation
consisting of reactive petropolymer and activator components producing a pourable, self-
leveling sealant.

1. Available Products:
a. Meadows, W. R., Inc.; Sof-Seal.
b. Or Approved Equal.
2.4 HOT-APPLIED JOINT SEALANTS

A.  Jet-Fuel-Resistant Elastomeric Sealant for Concrete: Single-component formulation complying
with ASTM D 35609.

1. Available Products:
a. Crafco Inc.; Superseal 444/777.
b. Meadows, W. R., Inc.; Poly-Jet 3569.
C. Or Approved Equal.

B.  Jet-Fuel-Resistant Sealant for Concrete and Tar Concrete: Single-component formulation
complying with ASTM D 3581.

1. Available Products:

a. Crafco Inc.; Superseal 1614A.
b. Meadows, W. R., Inc.; Poly-Jet 1614.
C. Meadows, W. R., Inc.; Poly-Jet 3406.
d. Meadows, W. R., Inc.; Poly-Jet 3569.
C. Elastomeric Sealant for Concrete: Single-component formulation complying with
ASTM D 3406.

1. Available Products:

a. Crafco Inc.; Superseal 444/777.
b. Meadows, W. R., Inc.; Poly-Jet 3406.
C. Or Approved Equal.

D. Sealant for Concrete and Asphalt: Single-component formulation complying with
ASTM D 3405.

1. Available Products:
a. Koch Materials Company; Product No. 9005.

b. Koch Materials Company; Product No. 9030.
C. Meadows, W. R., Inc.; Sealtight Hi-Spec.
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2.5

A

JOINT-SEALANT BACKER MATERIALS

General: Provide joint-sealant backer materials that are nonstaining; are compatible with joint
substrates, sealants, primers, and other joint fillers; and are approved for applications indicated
by joint-sealant manufacturer based on field experience and laboratory testing.

Round Backer Rods for Cold- and Hot-Applied Sealants: ASTM D 5249, Type 1, of diameter
and density required to control sealant depth and prevent bottom-side adhesion of sealant.

Backer Strips for Cold- and Hot-Applied Sealants: ASTM D 5249; Type 2; of thickness and
width required to control sealant depth, prevent bottom-side adhesion of sealant, and fill
remainder of joint opening under sealant.

Round Backer Rods for Cold-Applied Sealants: ASTM D 5249, Type 3, of diameter and
density required to control sealant depth and prevent bottom-side adhesion of sealant.

PART 3 - EXECUTION

3.1

A.

D.

INSTALLATION

Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to
comply with joint-sealant manufacturer's written instructions.

Joint Priming: Prime joint substrates where indicated or where recommended in writing by
joint-sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior
experience.

Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of joint
sealants as applicable to materials, applications, and conditions indicated.

Install backer materials to support sealants during application and at position required to
produce optimum sealant movement capability. Do not leave gaps between ends of backer
materials. Do not stretch, twist, puncture, or tear backer materials. Remove absorbent backer
materials that have become wet before sealant application and replace them with dry materials.

Install sealants at the same time backings are installed to completely fill recesses provided for
each joint configuration and to produce uniform, cross-sectional shapes and depths relative to
joint widths that allow optimum sealant movement capability.

Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or
curing begins, tool sealants to form smooth, uniform beads of configuration indicated; to
eliminate air pockets; and to ensure contact and adhesion of sealant with sides of joint.

Clean off excess sealants or sealant smears adjacent to joints as the Work progresses by
methods and with cleaning materials approved by manufacturers of joint sealants and of
products in which joints occur.

END OF SECTION 321373
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SECTION 321726 - TACTILE WARNING SURFACING

PART 1 - GENERAL

1.1

1.2

A.

A.

B.

SUMMARY
Section Includes:

1. Cast-in-place detectable warning tiles.

ACTION SUBMITTALS
Product Data: For each type of product.

Samples for each type of exposed finish requiring color selection.

PART 2 - PRODUCTS

2.1 TACTILE WARNING SURFACING, GENERAL
A.  Accessibility Requirements: Comply with applicable provisions in the U.S. Architectural &

Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines for Buildings

and Facilities for tactile warning surfaces.

1. For tactile warning surfaces composed of multiple units, provide units that when installed
provide consistent side-to-side and end-to-end dome spacing that complies with
requirements.

2.2 DETECTABLE WARNING TILES
A.  Cast-in-Place Detectable Warning Tiles: Accessible truncated-dome detectable warning
tiles with replaceable surface configured for setting flush in new concrete walkway surfaces,
with slip-resistant surface treatment on domes and field of tile.

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. Access Products, Inc.
b. ACO Polymer Products, Inc.
C. ADA Solutions, Inc.
d. Advanced Surface Systems, LLC.
e. AlertTile; a division of Cape Fear Systems, I, LLC.
f. Arcis Corp.
g. Armorcast Products Company.
h. Detectable Warning Systems, Inc.
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2.3

A

Detectile Corp.
Engineered Plastics Inc.; Armor-Tile.

i

J-

k. Mingo Products, Inc.
l.

m.

StrongGo Industries, LLC.
Transpo Industries, Inc.

N

Material: Cast-fiber-reinforced polymer concrete tile.

3. Color: As selected by Contracting Officer’s Representative from manufacturer's full line.
4. Shapes and Sizes:

a. Rectangular panel, 12 by 12 inches.

5. Dome Spacing and Configuration: 1.67-inch spacing, in manufacturer's standard pattern.
6. Mounting:

a. Permanently embedded detectable warning tile wet-set into freshly poured
concrete.

ACCESSORIES

Sealant: As recommended by manufacturer for sealing perimeter of tactile warning surfacing
unit.

PART 3 - EXECUTION

3.1

A.

D.

INSTALLATION OF TACTILE WARNING SURFACING

General: Prepare substrate and install tactile warning surfacing according to manufacturer's
written instructions unless otherwise indicated.

Place tactile warning surfacing units in dimensions and orientation indicated. Comply with
location requirements of AASHTO MP 12.

Cast-in-Place Detectable Warning Tiles: Set each detectable warning tile accurately and firmly
in place and completely seat tile back and embedments in wet concrete by tamping or vibrating.
Set surface of tile flush with surrounding concrete and adjacent tiles. Remove concrete from tile
surfaces and clean using methods recommended in writing by manufacturer.

Remove and replace tactile warning surfacing that is broken or damaged or does not comply
with requirements in this Section. Remove in complete sections from joint to joint unless
otherwise approved by Contracting Officer’s Representative. Replace using tactile warning
surfacing installation methods acceptable to Contracting Officer’s Representative.

Protect tactile warning surfacing from damage and maintain free of stains, discoloration, dirt,
and other foreign material.

END OF SECTION 321726
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SECTION 323113 - CHAIN LINK FENCES AND GATES

PART 1 - GENERAL

11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
1. Chain-link fences.
2. Horizontal-slide gates.
3. Swing gates.
1.3 PREINSTALLATION MEETINGS
A.  Preinstallation Conference: Conduct conference at Project site.
14 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for the following:
a. Fence and gate posts, rails, and fittings.
b. Chain-link fabric, reinforcements, and attachments.
C. Gates and hardware.

B.  Shop Drawings: For each type of gate assembly.

1. Include plans, elevations, sections, details, and attachments to other work.

2. Include accessories, hardware, gate operation, and operational clearances.

C.  Delegated-Design Submittal: For structural performance of chain-link fence and gate
frameworks, including analysis data signed and sealed by the qualified professional engineer
responsible for their preparation.
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15 INFORMATIONAL SUBMITTALS

A.  Product Certificates: For each type of chain-link fence and gate.

B.  Product Test Reports: For framework strength according to ASTM F 1043, for tests performed
by manufacturer and witnessed by a qualified testing agency or a qualified testing agency.

C.  Field quality-control reports.

1.6 FIELD CONDITIONS
A.  Field Measurements: Verify layout information for chain-link fences and gates shown on
Drawings in relation to property survey and existing structures. Verify dimensions by field
measurements.

1.7 WARRANTY

A.  Special Warranty: Installer agrees to repair or replace components of chain-link fences and
gates that fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:
a. Failure to comply with performance requirements.
b. Deterioration of metals, metal finishes, and other materials beyond normal

weathering.

2. Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A.  Delegated Design: Engage a professional engineer to design gate frameworks.

B.  Structural Performance: Chain-link fence and gate frameworks shall withstand the design wind
loads and stresses for fence height(s) and under exposure conditions indicated according to
ASCE/SEI 7.

1. Design Wind Load: 105 mph.

a. Minimum Post Size: Determine according to ASTM F 1043 for post spacing not to
exceed 10 feet for Material Group IA, ASTM F 1043, Schedule 40 steel pipe.

b. Minimum Post Size and Maximum Spacing: Determine according to
CLFMI WLG 2445, based on mesh size and pattern specified.
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2.2 CHAIN-LINK FENCE FABRIC
A.  General: Provide fabric in one-piece heights measured between top and bottom of outer edge of
selvage knuckle or twist according to "CLFMI Product Manual” and requirements indicated
below:
1. Fabric Height: 72 inches.
2. Steel Wire for Fabric: Wire diameter of 0.192 inch.
a. Mesh Size: 2 inches.
b. Aluminum-Coated Fabric: ASTM A 491, Type I, 0.40 oz./sq. ft.
3. Selvage: Twisted top and knuckled bottom.
2.3 FENCE FRAMEWORK
A.  Posts and Rails: ASTM F 1043 for framework, including rails, braces, and line; terminal; and
corner posts. Provide members with minimum dimensions and wall thickness according to
ASTM F 1043 based on the following:
1. Fence Height: 72 inches.

a. Heavy-Industrial-Strength.

b. Material: Group 1A, round steel pipe, Schedule 40

C. End, Corner, and Pull Posts: 4.0 inches in diameter.

2. Horizontal Framework Members: Top rails according to ASTM F 1043.

a. Type A: Not less than minimum 2.0-0z./sq. ft. average zinc coating according to
ASTM A 123/A123M or 4.0-oz./sq. ft. zinc coating according to
ASTM A 653/A 653M.

b. Type B: Zinc with organic overcoat, consisting of a minimum of 0.9 oz./sq. ft. of
zinc after welding, a chromate conversion coating, and a clear, verifiable polymer
film.

C. External, Type B: Zinc with organic overcoat, consisting of a minimum of 0.9
oz./sq. ft. of zinc after welding, a chromate conversion coating, and a clear,
verifiable polymer film. Internal, Type D, consisting of 81 percent, not less than
0.3-mil- thick, zinc-pigmented coating.

d. Type C: Zn-5-Al-MM alloy, consisting of not less than 1.8-0z./sq. ft. coating.

e. Coatings: Any coating above.

2.4 HORIZONTAL-SLIDE GATES
A.  General: ASTM F 1184 for gate posts and single sliding gate types.
1. Classification: Type Il Cantilever Slide, Class 1 with external roller assemblies.
2. Gate Frame Width and Height: 72 inches
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B.  Pipe and Tubing:
1. Aluminum: ASTM B 429/B 429M; mill finish.
2. Gate Posts: ASTM F 1184. Provide round tubular steel posts.
3. Gate Frames and Bracing: Round tubular steel.

C.  Frame Corner Construction: Welded.

D.  Extended Gate Posts and Frame Members: Extend gate posts and frame end members above top
of chain-link fabric at both ends of gate frame 12 inches as required to attach barbed wire
assemblies.

E. Hardware
1. Hangers, Roller Assemblies, and Stops: Fabricated from mill-finished Grade 319

aluminum-alloy casting with stainless-steel fasteners.
2. Latch: Permitting operation from both sides of gate with provision for padlocking
accessible from both sides of gate.
3. Lock: Manufacturer's standard internal device.
F. Provide fittings according to ASTM F 626.
G.  Post Caps: Provide for each post.
1. Provide line post caps with loop to receive top rail.
H.  Rail and Brace Ends: For each gate, corner, pull, and end post.
l. Rail Fittings: Provide the following:
1. Top Rail Sleeves: Aluminum Alloy 6063 not less than 6 inches long.

J. Tension and Brace Bands: Aluminum Alloy 6063.

K.  Tension Bars: Aluminum length not less than 2 inches shorter than full height of chain-link
fabric. Provide one bar for each gate and end post, and two for each corner and pull post, unless
fabric is integrally woven into post.

L.  Truss Rod Assemblies: Mill-finished aluminum rod and turnbuckle or other means of
adjustment.

M.  Barbed Wire Arms: Aluminum, with clips, slots, or other means for attaching strands of barbed
wire, and means for attaching to posts for each post unless otherwise indicated, and as follows:
1. Provide line posts with arms that accommodate top rail or tension wire.

2. Provide corner arms at fence corner posts unless extended posts are indicated.
3. Single-Arm Type: Type I, slanted arm on new end posts, Type Il, vertical arm on new
gate.
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2.5

2.6

N.

C.

Tie Wires, Clips, and Fasteners: According to ASTM F 626.

1. Standard Round Wire Ties: For attaching chain-link fabric to posts, rails, and frames,
according to the following:

a. Aluminum: ASTM B 211; Alloy 1350-H19; 0.148-inch diameter, mill-finished
wire.

Finish:

1. Aluminum: Mill finish.

SWING GATES
General: ASTM F 900 for gate post, single, and double swing gate types.

1. Gate Leaf Width: As indicated.
2. Framework Member Sizes and Strength: Based on gate fabric height of 72 inches.

Pipe and Tubing:

1. Aluminum: ASTM B 429/B 429M; mill finish.

2. Gate Posts: Round tubular steel.

3. Gate Frames and Bracing: Round tubular steel.

Frame Corner Construction: Welded.

Extended Gate Posts and Frame Members: Fabricate gate posts and frame end members to

extend 12 inches above top of chain-link fabric at both ends of gate frame to attach barbed wire

assemblies.

Hardware:

1. Hinges: 360-degree inward and outward swing.

2. Latch: Permitting operation from both sides of gate with provision for padlocking
accessible from both sides of gate.

3. Lock: Manufacturer's standard internal device.

BARBED WIRE

Steel Barbed Wire: ASTM A 121, two-strand barbed wire, 0.099-inch- diameter line wire with
0.080-inch- diameter, four-point round barbs spaced not more than 5 inches o.c.

1. Aluminum Coating: Type A.

Clips: Stainless steel, 0.065 inch thick by 0.375 inch wide, capable of withstanding a minimum
150-1bf pull load to limit extension of coil, resulting in a concertina pattern when deployed.

Tie Wires: Stainless steel, 0.065 inch in diameter.
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2.7

A

B.

GROUT AND ANCHORING CEMENT

Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, hongaseous grout
complying with ASTM C 1107/C 1107M. Provide grout, recommended in writing by
manufacturer, for exterior applications.

Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion
cement formulation for mixing with water at Project site to create pourable anchoring, patching,
and grouting compound. Provide formulation that is resistant to erosion from water exposure
without needing protection by a sealer or waterproof coating, and that is recommended in
writing by manufacturer for exterior applications.

PART 3 - EXECUTION

3.1

A

B.

3.2

A

D.

E.

EXAMINATION

Examine areas and conditions, with Installer present, for compliance with requirements for, site
clearing, earthwork, pavement work, and other conditions affecting performance of the Work.

1. Do not begin installation before final grading is completed unless otherwise permitted by
Architect.

Proceed with installation only after unsatisfactory conditions have been corrected.

CHAIN-LINK FENCE INSTALLATION
Install chain-link fencing according to ASTM F 567 and more stringent requirements specified.
1. Install fencing and gate as indicated on the drawings.

Post Excavation: Drill or hand-excavate holes for posts to diameters and spacing indicated, in
firm, undisturbed soil.

Post Setting: Set posts in concrete into firm, undisturbed soil.

1. Verify that posts are set plumb, aligned, and at correct height and spacing, and hold in
position during setting with concrete or mechanical devices.

2. Concrete Fill: Place concrete around posts to dimensions indicated and vibrate or tamp
for consolidation. Protect aboveground portion of posts from concrete splatter.
a. Exposed Concrete: Extend 2 inches above grade; shape and smooth to shed water.

Terminal Posts: Install terminal end and gate posts according to ASTM F 567.

Top Rail: Install according to ASTM F 567, maintaining plumb position and alignment of fence
posts.
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F.

3.3

3.4

Chain-Link Fabric: Apply fabric to outside of enclosing framework. Leave 2-inch bottom
clearance between finish grade or surface and bottom selvage unless otherwise indicated. Pull
fabric taut and tie to posts, rails, and tension wires. Anchor to framework so fabric remains
under tension after pulling force is released.

Tie Wires: Use wire of proper length to firmly secure fabric to line posts and rails. Attach wire
at one end to chain-link fabric, wrap wire around post a minimum of 180 degrees, and attach
other end to chain-link fabric according to ASTM F 626. Bend ends of wire to minimize hazard
to individuals and clothing.

1. Maximum Spacing: Tie fabric to line posts at 12 inches o.c. and to braces at 24 inches
0.C.

Fasteners: Install nuts for tension bands and carriage bolts on the side of fence opposite the
fabric side. Peen ends of bolts or score threads to prevent removal of nuts.

Barbed Wire: Install barbed wire uniformly spaced. Pull wire taut, install securely to extension
arms, and secure to end post or terminal arms.

GATE INSTALLATION

Install gates according to manufacturer's written instructions, level, plumb, and secure for full
opening without interference. Attach fabric as for fencing. Attach hardware using tamper-
resistant or concealed means. Install ground-set items in concrete for anchorage. Adjust
hardware for smooth operation.

ADJUSTING

Gates: Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, excessive
deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout
entire operational range. Confirm that latches and locks engage accurately and securely without
forcing or binding.

END OF SECTION 323113
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SECTION 328400 - PLANTING IRRIGATION

PART 1 - GENERAL

11 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General and Supplementary Condi-
tions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
1. Piping.
2. Manual valves.
3. Transition fittings.
4. Dielectric fittings.
5. Miscellaneous piping specialties.
6. Boxes for valves.
1.3 DEFINITIONS
A.  Main Piping: Downstream from point of connection to water distribution piping to, and includ-
ing, valves. Piping is under water-distribution-system pressure.
1.4 PERFORMANCE REQUIREMENTS
A.  Minimum Working Pressures: The following are minimum pressure requirements for piping,
valves, and specialties unless otherwise indicated:
1. Irrigation Main Piping: 200 psig.
2. Circuit Piping: 150 psig.
15 ACTION SUBMITTALS
A.  Product Data: For each type of product indicated. Include rated capacities, operating character-
istics, electrical characteristics, and furnished specialties and accessories.
1.6 INFORMATIONAL SUBMITTALS
A.  Coordination Drawings: Irrigation systems, drawn to scale, on which components are shown
and coordinated with each other, using input from Installers of the items involved. Also include
adjustments necessary to avoid plantings and obstructions.
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1.7

1.8

1.9

B.

A

A

B.

A.

Field quality-control reports.

QUALITY ASSURANCE

Installer Qualifications: An employer of workers that include a certified irrigation designer
qualified by The Irrigation Association, and who has been in business for at least 5 years.
DELIVERY, STORAGE, AND HANDLING

Deliver piping with factory-applied end caps. Maintain end caps through shipping, storage, and
handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.

Store plastic piping protected from direct sunlight. Support to prevent sagging and bending.

PROJECT CONDITIONS

Interruption of Existing Water Service: Do not interrupt water service to facilities occupied by
Government or others unless permitted under the following conditions and then only after ar-
ranging to provide temporary water service according to requirements indicated:

1. Notify Contracting Officer no fewer than two days in advance of proposed interruption of
water service.

2. Do not proceed with interruption of water service without Contracting Officer’s written
permission.

PART 2 - PRODUCTS

2.1

A.

B.

C.

PIPES, TUBES, AND FITTINGS

Comply with requirements in the piping schedule for applications of pipe, tube, and fitting ma-
terials, and for joining methods for specific services, service locations, and pipe sizes.

Galvanized-Steel Pipe: ASTM A 53/A 53M, Standard Weight, Type E, Grade B.

1. Galvanized-Steel Pipe Nipples: ASTM A 733, made of ASTM A53/A53M or
ASTM A 106/A 106M, Standard Weight, seamless-steel pipe with threaded ends.

2. Galvanized, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.

3. Malleable-Iron Unions: ASME B16.39, Class 150, hexagonal-stock body with ball-and-
socket, metal-to-metal, bronze seating surface and female threaded ends.

4, Cast-Iron Flanges: ASME B16.1, Class 125.

PVC Pipe: ASTM D 1785, PVC 1120 compound, Schedules 40 and 80.

1. PVC Socket Fittings: ASTM D 2466, Schedules 40 and 80.
2. PVC Threaded Fittings: ASTM D 2464, Schedule 80.
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2.2

2.3

3. PVC Socket Unions: Construction similar to MSS SP-107, except both headpiece and
tailpiece shall be PVC with socket ends.

PVC Pipe, Pressure Rated: ASTM D 2241, PVC 1120 compound, SDR 21.
1. PVC Socket Fittings: ASTM D 2467, Schedule 80.

2. PVC Socket Unions: Construction similar to MSS SP-107, except both headpiece and
tailpiece shall be PVC with socket or threaded ends.

PIPING JOINING MATERIALS

Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 1/8 inchthick unless otherwise
indicated; full-face or ring type unless otherwise indicated.

Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.

Solvent Cements for Joining PVC Piping: ASTM D 2564. Include primer according to
ASTM F 656.

Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping sys-
tem manufacturer unless otherwise indicated.

MANUAL VALVES
Bronze Gate Valves:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offer-
ing products that may be incorporated into the Work include, but are not limited to, the
following:

American Valve, Inc.

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Division.
Hammond Valve.

KITZ Corporation.

Milwaukee Valve Company.

NIBCO INC.

Powell Valves.

Watts Regulator Co.; a division of Watts Water Technologies, Inc.
Zy-Tech Global Industries, Inc.

AT T SQ e 00 oW

2. Description:

a. Standard: MSS SP-80, Type 2.
b. Class: 125.
C. CWP Rating: 200 psig.
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Body Material: ASTM B 62 bronze with integral seat and screw-in bonnet.
Ends: Threaded or solder joint.

Stem: Bronze, nonrising.

Disc: Solid wedge; bronze.

Packing: Asbestos free.

Handwheel: Malleable iron, bronze, or aluminum.

TRANSITION FITTINGS

General Requirements: Same size as, and with pressure rating at least equal to and with ends
compatible with, piping to be joined.

Transition Couplings:

1.

2.

Manufacturers: Subject to compliance with requirements, available manufacturers offer-

ing products that may be incorporated into the Work include, but are not limited to, the
following:

Cascade Waterworks Manufacturing.
Dresser, Inc.; DMD Division.

Ford Meter Box Company, Inc. (The).
JCM Industries.

Smith-Blair, Inc; a Sensus company.

Viking Johnson.

000 oT®

Description: AWWA C219, metal sleeve-type coupling for underground pressure piping.

Plastic-to-Metal Transition Fittings:

1.

Manufacturers: Subject to compliance with requirements, available manufacturers offer-
ing products that may be incorporated into the Work include, but are not limited to, the
following:

a. Harvel Plastics, Inc.
b. Spears Manufacturing Company.

Description: PVC one-piece fitting with manufacturer's Schedule 80 equivalent dimen-
sions; one end with threaded brass insert, and one solvent-cement-socket or threaded end.

Plastic-to-Metal Transition Unions:

1.

Manufacturers: Subject to compliance with requirements, available manufacturers offer-
ing products that may be incorporated into the Work include, but are not limited to, the
following:

a. Colonial Engineering, Inc.
b. NIBCO INC.
C. Spears Manufacturing Company.
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2. Description: MSS SP-107, PVC four-part union. Include one brass or stainless-steel
threaded end, one solvent-cement-joint or threaded plastic end, rubber O-ring, and union
nut.

2.5 DIELECTRIC FITTINGS
A.  General Requirements: Assembly of copper alloy and ferrous materials or ferrous material
body with separating nonconductive insulating material suitable for system fluid, pressure, and
temperature.

B. Dielectric Unions:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offer-
ing products that may be incorporated into the Work include, but are not limited to, the

following:

a. Capitol Manufacturing Company.

b. Central Plastics Company.

C. Epco Sales, Inc.

d. Hart Industries International, Inc.

e. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
f. Zurn Plumbing Products Group; Wilkins Water Control Products.

2. Description: Factory-fabricated union, NPS 2 and smaller.
a. Pressure Rating: 150 psig minimum at 180 deg F.
b. End Connections: Solder-joint copper alloy and threaded ferrous; threaded fer-
rous.

C.  Dielectric Flanges:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offer-
ing products that may be incorporated into the Work include, but are not limited to, the

following:

a. Capitol Manufacturing Company.

b. Central Plastics Company.

C. Epco Sales, Inc.

d. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

2. Description:  Factory-fabricated, bolted, companion-flange assembly, NPS 2-1/2 to
NPS 4 and larger.

a. Pressure Rating: 150 psig minimum.
b. End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-
joint copper alloy and threaded ferrous.
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D. Dielectric-Flange Kits:

1.

Manufacturers: Subject to compliance with requirements, available manufacturers offer-
ing products that may be incorporated into the Work include, but are not limited to, the
following:

Advance Products & Systems, Inc.
Calpico, Inc.

Central Plastics Company.
Pipeline Seal and Insulator, Inc.

oo o

Description: Nonconducting materials for field assembly of companion flanges, NPS 2-
1/2 and larger.

Pressure Rating: 150 psig minimum.

Gasket: Neoprene or phenolic.

Bolt Sleeves: Phenolic or polyethylene.
Washers: Phenolic with steel backing washers.

oo oTe

E. Dielectric Couplings:

1.

Manufacturers: Subject to compliance with requirements, available manufacturers offer-
ing products that may be incorporated into the Work include, but are not limited to, the
following:

a. Calpico, Inc.
b. Lochinvar Corporation.

Description: Galvanized-steel coupling.

a. Pressure Rating: 300 psig at 225 deg F.
b. End Connections: Female threaded.
C. Lining: Inert and noncorrosive, thermoplastic lining.

F. Dielectric Nipples:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offer-
ing products that may be incorporated into the Work include, but are not limited to, the
following:

a. Perfection Corporation.
b. Precision Plumbing Products, Inc.
C. Victaulic Company.
2. Description: Electroplated steel nipple complying with ASTM F 1545.
a. Pressure Rating: 300 psig at 225 deg F.
b. End Connections: Male threaded or grooved.
C. Lining: Inert and noncorrosive, propylene.
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2.6

A

B.

BOXES FOR VALVES

Plastic Boxes:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offer-
ing products that may be incorporated into the Work include, but are not limited to, the

following:

a. Armorcast Products Company.
b. Carson Industries LLC.

2. Description: Box and cover, with open bottom and openings for piping; designed for in-
stalling flush with grade.

Size: As required for valves and service.
Shape: Round.

Sidewall Material: PE, ABS, or FRP.
Cover Material: PE, ABS, or FRP

oo oTw

Drainage Backfill: Cleaned gravel or crushed stone, graded from 3/4 inch minimum to 2 inches
maximum.

PART 3 - EXECUTION

3.1 EARTHWORK
A.  Excavating, trenching, and backfilling are specified in Section 312000 "Earth Moving."
B. Install warning tape directly above pressure piping, 12 inches below finished grades, except 6
inches below subgrade under pavement and slabs.
C.  Provide minimum cover over top of underground piping according to the following:
1. Irrigation Piping: Minimum depth of 18 inches below finished grade.
3.2 PREPARATION
A.  Set stakes to identify locations of proposed irrigation system. Obtain Contracting Officer’s ap-
proval before excavation.
3.3 PIPING INSTALLATION
A. Location and arrangement of piping is diagrammatic. Adjust as necessary for field conditions.
Deviations must be approved on Coordination Drawings.
B. Install piping at minimum uniform slope of 0.5 percent down toward drain valves.
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C. Install piping free of sags and bends.
D. Install groups of pipes parallel to each other, spaced to permit valve servicing.
E. Install fittings for changes in direction and branch connections.
F. Install unions adjacent to valves and to final connections to other components with NPS 2 or
smaller pipe connection.
G. Install flanges adjacent to valves and to final connections to other components with NPS 2-1/2
or larger pipe connection.
H.  Lay piping on solid subbase, uniformly sloped without humps or depressions.
l. Install PVC piping in dry weather when temperature is above 40 deg F. Allow joints to cure at
least 24 hours at temperatures above 40 deg F before testing.
J. Install piping in sleeves under parking lots, roadways, and sidewalks.
K.  Install sleeves made of Schedule 40 PVVC pipe and socket fittings, and solvent-cemented joints.
L. Install transition fittings for plastic-to-metal pipe connections according to the following:
1. Underground Piping:
a. NPS 1-1/2 and Smaller: Plastic-to-metal transition fittings.
b. NPS 2 and Larger: AWWA transition couplings.
2. Aboveground Piping:
a. NPS 2 and Smaller: Plastic-to-metal transition fittings.
b. NPS 2 and Larger: Use dielectric flange kits with one plastic flange.
M. Install dielectric fittings for dissimilar-metal pipe connections according to the following:
1. Underground Piping:
a. NPS 2 and Smaller: Dielectric coupling or dielectric nipple.
b. NPS 2-1/2 and Larger: Prohibited except in control-valve box.
2. Aboveground Piping:
a. NPS 2 and Smaller: Dielectric union.
b. NPS 2-1/2 to NPS 4. Dielectric flange.
c. NPS 5 and Larger: Dielectric flange kit.
3. Piping in Control-Valve Boxes:
a. NPS 2 and Smaller: Dielectric union.
b. NPS 2-1/2 to NPS 4: Dielectric flange.
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3.4

3.5

3.6

3.7

A

JOINT CONSTRUCTION
Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assem-
bly.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
full ID. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal
threading is specified.

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged. Do not use pipe sections that have cracked or open welds.

Flanged Joints: Select rubber gasket material, size, type, and thickness for service application.
Install gasket concentrically positioned. Use suitable lubricants on bolt threads.

PVC Piping Solvent-Cemented Joints: Clean and dry joining surfaces. Join pipe and fittings
according to the following:

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent
cements.

2. PVC Pressure Piping: Join schedule number, ASTM D 1785, PVC pipe and PVC socket
fittings according to ASTM D 2672. Join other-than-schedule-number PVC pipe and
socket fittings according to ASTM D 2855.

3. PVC Nonpressure Piping: Join according to ASTM D 2855.

VALVE INSTALLATION

Gate Valves: Install in underground piping in boxes for valves.

CONNECTIONS

Comply with requirements for piping specified in Section 330501 “Water Distribution Piping"
for water supply from exterior water service piping, water meters, protective enclosures, and
backflow preventers. Drawings indicate general arrangement of piping, fittings, and specialties.

Install piping adjacent to equipment, valves, and devices to allow service and maintenance.

IDENTIFICATION

Warning Tapes: Arrange for installation of continuous, underground, detectable warning tapes
over underground piping during backfilling of trenches. See Section 312000 "Earth Moving"
for warning tapes.
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3.8

A

3.9

3.10

3.11

FIELD QUALITY CONTROL
Tests and Inspections:

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest
until no leaks exist.

Prepare test and inspection reports.

CLEANING

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

PIPING SCHEDULE
Install components having pressure rating equal to or greater than system operating pressure.

Piping in control-valve boxes and aboveground may be joined with flanges or unions instead of
joints indicated.

Underground irrigation main piping, NPS 4 and smaller, shall be the following:

1. Schedule 40, Schedule 80 PVC pipe and socket fittings, and solvent-cemented joints.

VALVE SCHEDULE
Underground, Shutoff-Duty Valves:

1. NPS 2 and Smaller: Bronze gate valves installed below grade in valve boxes that are
flush with surface.

END OF SECTION 328400
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SECTION 329200 - TURF AND GRASSES

PART 1 - GENERAL

11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
1. Hydroseeding.
2. Sodding.
3. Turf renovation.
B.  Related Sections:
1. Section 311000 "Site Clearing™ for topsoil stripping and stockpiling.
2. Section 312000 "Earth Moving" for excavation, filling and backfilling, and rough
grading.
1.3 DEFINITIONS

A.  Duff Layer: The surface layer of native topsoil that is composed of mostly decayed leaves,
twigs, and detritus.

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

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

D.  Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating a
pest.  This includes insecticides, miticides, herbicides, fungicides, rodenticides, and
molluscicides. It also includes substances or mixtures intended for use as a plant regulator,
defoliant, or desiccant.

E. Pests: Living organisms that occur where they are not desired or that cause damage to plants,
animals, or people. These include insects, mites, grubs, mollusks (snails and slugs), rodents
(gophers, moles, and mice), unwanted plants (weeds), fungi, bacteria, and viruses.

F. Planting Soil: Standardized topsoil; existing, native surface topsoil; existing, in-place surface
soil; imported topsoil; or manufactured topsoil that is modified with soil amendments and
perhaps fertilizers to produce a soil mixture best for plant growth.
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G.  Subgrade: Surface or elevation of subsoil remaining after excavation is complete, or top surface
of a fill or backfill before planting soil is placed.

H.  Subsoil: All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic
matter and soil organisms.

l. Surface Soil: Soil that is present at the top layer of the existing soil profile at the Project site.
In undisturbed areas, the surface soil is typically topsoil, but in disturbed areas such as urban
environments, the surface soil can be subsoil.

1.4 ACTION SUBMITTALS

A.  Product Data: For each type of product indicated.

1. Pesticides and Herbicides: Include product label and manufacturer's application
instructions specific to this Project.
1.5 INFORMATIONAL SUBMITTALS

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

1. Certification of each seed mixture for turfgrass sod. Include identification of source and
name and telephone number of supplier.

B.  Qualification Data: For qualified landscape Installer.

C. Product Certificates: For soil amendments and fertilizers, from manufacturer.

D. Material Test Reports: For existing native surface topsoil, existing in-place surface soil, and
imported or manufactured topsoil.

E. Maintenance Instructions: Recommended procedures to be established by Government for
maintenance of turf during a calendar year. Submit before expiration of required initial
maintenance periods.

1.6 QUALITY ASSURANCE

A. Installer Qualifications: A qualified landscape Installer whose work has resulted in successful

turf establishment.
1. Experience: Five years' experience in turf installation in addition to requirements in
Section 014000 "Quality Requirements."
2. Installer's Field Supervision: Require Installer to maintain an experienced full-time
supervisor on Project site when work is in progress.
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1.7

3. Maintenance Proximity: Not more than two hours' normal travel time from Installer's
place of business to Project site.
4. Pesticide Applicator: State licensed, commercial.

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

Soil Analysis: For each unamended soil type, furnish soil analysis and a written report by a
qualified soil-testing laboratory stating percentages of organic matter; gradation of sand, silt,
and clay content; cation exchange capacity; sodium absorption ratio; deleterious material; pH;
and mineral and plant-nutrient content of the soil.

1. Testing methods and written recommendations shall comply with USDA's Handbook
No. 60.

2. The soil-testing laboratory shall oversee soil sampling, with depth, location, and number
of samples to be taken per instructions from Contracting Officer’s Representative. A
minimum of three representative samples shall be taken from varied locations for each
soil to be used or amended for planting purposes.

3. Report suitability of tested soil for turf growth.

a. Based on the test results, state recommendations for soil treatments and soil
amendments to be incorporated. State recommendations in weight per 1000 sg. ft.
or volume per cu. yd. for nitrogen, phosphorus, and potash nutrients and soil
amendments to be added to produce satisfactory planting soil suitable for healthy,
viable plants.

b. Report presence of problem salts, minerals, or heavy metals, including aluminum,
arsenic, barium, cadmium, chromium, cobalt, lead, lithium, and vanadium. If such
problem materials are present, provide additional recommendations for corrective
action.

Preinstallation Conference: Conduct conference at Project site.

DELIVERY, STORAGE, AND HANDLING

Seed and Other Packaged Materials: Deliver packaged materials in original, unopened
containers showing weight, certified analysis, name and address of manufacturer, and indication
of conformance with state and federal laws, as applicable.

Sod: Harvest, deliver, store, and handle sod according to requirements in "Specifications for
Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and Installation™
in TPI's "Guideline Specifications to Turfgrass Sodding." Deliver sod in time for planting
within 24 hours of harvesting. Protect sod from breakage and drying.

Bulk Materials:

1. Do not dump or store bulk materials near structures, utilities, walkways and pavements,
or on existing turf areas or plants.
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1.8

1.9

A.

B.

A.

B.

2. Provide erosion-control measures to prevent erosion or displacement of bulk materials,
discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties,
water conveyance systems, or walkways.

3. Accompany each delivery of bulk fertilizers, lime, and soil amendments with appropriate
certificates.

PROJECT CONDITIONS

Planting Restrictions: Coordinate planting periods with initial maintenance periods to provide
required maintenance from date of Substantial Completion.

Weather Limitations: Proceed with planting only when existing and forecasted weather
conditions permit planting to be performed when beneficial and optimum results may be
obtained. Apply products during favorable weather conditions according to manufacturer's
written instructions.

MAINTENANCE SERVICE

Initial Turf Maintenance Service: Provide full maintenance by skilled employees of landscape
Installer. Maintain as required in Part 3. Begin maintenance immediately after each area is
planted and continue until acceptable turf is established but for not less than the following
periods:

1. Seeded Turf: 60 days from date of Substantial Completion.

a. When initial maintenance period has not elapsed before end of planting season, or
if turf is not fully established, continue maintenance during next planting season.

2. Sodded Turf: 60 days from date of Substantial Completion.

Continuing Maintenance Proposal: From Installer to Government, in the form of a standard
yearly (or other period) maintenance agreement, starting on date initial maintenance service is
concluded. State services, obligations, conditions, and terms for agreement period and for
future renewal options.

PART 2 - PRODUCTS

2.1 SEED
A.  Grass Seed: Fresh, clean, dry, new-crop seed complying with AOSA's "Journal of Seed
Technology; Rules for Testing Seeds" for purity and germination tolerances.
B.  Seed Species: State-certified seed of grass species as follows:
C.  Seed Species: Seed of grass species as follows, with not less than 95 percent germination, not
less than 85 percent pure seed, and not more than 0.5 percent weed seed:
1. Full Sun: Bermudagrass (Cynodon dactylon “U-3").
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2.2 TURFGRASS SOD

A.  Turfgrass Sod: Certified Number 1 Quality/Premium, including limitations on thatch, weeds,
diseases, nematodes, and insects complying with "Specifications for Turfgrass Sod Materials" in
TPI's "Guideline Specifications to Turfgrass Sodding." Furnish viable sod of uniform density,
color, and texture, strongly rooted, and capable of vigorous growth and development when
planted.

B.  Turfgrass Species: Bermudagrass (Cynodon dactylon “U-3").

2.3 INORGANIC SOIL AMENDMENTS

A. Lime: ASTM C 602, agricultural liming material containing a minimum of 80 percent calcium
carbonate equivalent and as follows:

1. Class: T, with a minimum of 99 percent passing through No. 8 sieve and a minimum of
75 percent passing through No. 60 sieve.

2. Class: O, with a minimum of 95 percent passing through No. 8 sieve and a minimum of
55 percent passing through No. 60 sieve.

3. Provide lime in form of ground dolomitic limestone or calcitic limestone or mollusk
shells.

B. Sulfur: Granular, biodegradable, containing a minimum of 90 percent sulfur, and with a
minimum of 99 percent passing through No. 6 sieve and a maximum of 10 percent passing
through No. 40 sieve.

C.  Iron Sulfate: Granulated ferrous sulfate containing a minimum of 20 percent iron and 10
percent sulfur.

D.  Aluminum Sulfate: Commercial grade, unadulterated.

E. Perlite: Horticultural perlite, soil amendment grade.

F. Agricultural Gypsum: Minimum 90 percent calcium sulfate, finely ground with 90 percent
passing through No. 50 sieve.

G. Sand: Clean, washed, natural or manufactured, and free of toxic materials.

H.  Diatomaceous Earth: Calcined, 90 percent silica, with approximately 140 percent water
absorption capacity by weight.

l. Zeolites: Mineral clinoptilolite with at least 60 percent water absorption by weight.

2.4 ORGANIC SOIL AMENDMENTS

A. Compost: Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8;

moisture content 35 to 55 percent by weight; 100 percent passing through 1-inch sieve; soluble
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2.5

2.6

salt content of 5 to 10 decisiemens/m; not exceeding 0.5 percent inert contaminants and free of
substances toxic to plantings; and as follows:

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

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

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

1. In lieu of decomposed wood derivatives, mix partially decomposed wood derivatives
with ammonium nitrate at a minimum rate of 0.15 Ib/cu. ft. of loose sawdust or ground
bark, or with ammonium sulfate at a minimum rate of 0.25 Ib/cu. ft. of loose sawdust or
ground bark.

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

FERTILIZERS

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

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

1. Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil
reports from a qualified soil-testing laboratory.

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

1. Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil
reports from a qualified soil-testing laboratory.

PLANTING SOILS

Planting Soil: Existing, native surface topsoil formed under natural conditions with the duff
layer retained during excavation process and stockpiled on-site. Verify suitability of native
surface topsoil to produce viable planting soil. Clean soil of roots, plants, sod, stones, clay
lumps, and other extraneous materials harmful to plant growth.
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2.7

2.8

1. Supplement with planting soil when quantities are insufficient.
2. Mix existing, native surface topsoil with the following soil amendments and fertilizers in
quantities as recommended by soils test to produce planting soil:

Planting Soil: Existing, in-place surface soil. Verify suitability of existing surface soil to
produce viable planting soil. Remove stones, roots, plants, sod, clods, clay lumps, pockets of
coarse sand, concrete slurry, concrete layers or chunks, cement, plaster, building debris, and
other extraneous materials harmful to plant growth. Mix surface soil with the soil
amendments and fertilizers in quantities as recommended by soils test to produce planting soil:

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

1. Additional Properties of Imported Topsoil or Manufactured Topsoil: Screened and free
of stones 1 inch or larger in any dimension; free of roots, plants, sod, clods, clay lumps,
pockets of coarse sand, paint, paint washout, concrete slurry, concrete layers or chunks,
cement, plaster, building debris, oils, gasoline, diesel fuel, paint thinner, turpentine, tar,
roofing compound, acid, and other extraneous materials harmful to plant growth; free of
obnoxious weeds and invasive plants including quackgrass, Johnsongrass, poison ivy,
nutsedge, nimblewill, Canada thistle, bindweed, bentgrass, wild garlic, ground ivy,
perennial sorrel, and bromegrass; not infested with nematodes, grubs, other pests, pest
eggs, or other undesirable organisms and disease-causing plant pathogens; friable and
with sufficient structure to give good tilth and aeration. Continuous, air-filled, pore-
space content on a volume/volume basis shall be at least 15 percent when moisture is
present at field capacity. Soil shall have a field capacity of at least 15 percent on a dry
weight basis.

2. Mix imported topsoil or manufactured topsoil with soil amendments and fertilizers in the
following quantities as recommended by soils test to produce planting soil:

MULCHES

Fiber Mulch: Biodegradable, dyed-wood, cellulose-fiber mulch; nontoxic and free of plant-
growth or germination inhibitors; with a maximum moisture content of 15 percent and a pH
range of 4.5 t0 6.5.

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

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

PESTICIDES

General:  Pesticide, registered and approved by EPA, acceptable to authorities having
jurisdiction, and of type recommended by manufacturer for each specific problem and as
required for Project conditions and application. Do not use restricted pesticides unless
authorized in writing by authorities having jurisdiction.

16 February 2018 TURF AND GRASSES
100% Final Bid Set 329200 -7



Hawaii Army National Guard CA-1512-C
Kalaeloa B29 Parking, Photovoltaic System, Site Improvements and PN 15150023
Miscellaneous External and Internal Improvements

B.  Pre-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling the
germination or growth of weeds within planted areas at the soil level directly below the mulch
layer.

C. Post-Emergent Herbicide (Selective and Non-Selective): Effective for controlling weed growth
that has already germinated.

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Examine areas to be planted for compliance with requirements and other conditions affecting
performance.

1. Verify that no foreign or deleterious material or liquid such as paint, paint washout,
concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel,
paint thinner, turpentine, tar, roofing compound, or acid has been deposited in soil within
a planting area.

2. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions.

3. Suspend soil spreading, grading, and tilling operations during periods of excessive soil
moisture until the moisture content reaches acceptable levels to attain the required results.

4. Uniformly moisten excessively dry soil that is not workable and which is too dusty.

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

C.  If contamination by foreign or deleterious material or liquid is present in soil within a planting
area, remove the soil and contamination as directed by Contracting Officer’s Representative and
replace with new planting soil.

3.2 PREPARATION

A.  Protect structures, utilities, sidewalks, pavements, and other facilities, trees, shrubs, and
plantings from damage caused by planting operations.

1. Protect adjacent and adjoining areas from hydroseeding and hydromulching overspray.
2. Protect grade stakes set by others until directed to remove them.
3.3 TURF AREA PREPARATION

A.  Limit turf subgrade preparation to areas to be planted.

B.  Newly Graded Subgrades: Loosen subgrade to a minimum depth of 6 inches. Remove stones
larger than in any dimension and sticks, roots, rubbish, and other extraneous matter and legally
dispose of them off Government's property.

1. Apply superphosphate fertilizer directly to subgrade before loosening.
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3.4

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

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

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

a. Spread approximately 1/2 the thickness of planting soil over loosened subgrade.
Mix thoroughly into top of subgrade. Spread remainder of planting soil.
b. Reduce elevation of planting soil to allow for soil thickness of sod.

Unchanged Subgrades: If turf is to be planted in areas unaltered or undisturbed by excavating,
grading, or surface-soil stripping operations, prepare surface soil as follows:

1. Remove existing grass, vegetation, and turf. Do not mix into surface soil.

2. Loosen surface soil to a depth of at least 6 inches. Apply soil amendments and fertilizers
according to planting soil mix proportions and mix thoroughly into top 4 inches of soil.
Till soil to a homogeneous mixture of fine texture.

a. Apply superphosphate fertilizer directly to surface soil before loosening.

3. Remove stones larger than 1 inch in any dimension and sticks, roots, trash, and other
extraneous matter.
4. Legally dispose of waste material, including grass, vegetation, and turf, off Government's

property.

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

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

Before planting, obtain Architect's acceptance of finish grading; restore planting areas if eroded
or otherwise disturbed after finish grading.

HYDROSEEDING

Hydroseeding: Mix specified seed, fertilizer, and fiber mulch in water, using equipment
specifically designed for hydroseed application. Continue mixing until uniformly blended into

homogeneous slurry suitable for hydraulic application.

1. Mix slurry with nonasphaltic, asphalt-emulsion, or fiber-mulch manufacturer's
recommended tackifier.
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3.5

3.6

2. Apply slurry uniformly to all areas to be seeded in a one-step process. Apply slurry at a
rate so that mulch component is deposited at not less than 1500-Ib/acre dry weight, and
seed component is deposited at not less than the specified seed-sowing rate.

SODDING

Lay sod within 24 hours of harvesting. Do not lay sod if dormant or if ground is frozen or
muddy.

Lay sod to form a solid mass with tightly fitted joints. Butt ends and sides of sod; do not stretch
or overlap. Stagger sod strips or pads to offset joints in adjacent courses. Avoid damage to
subgrade or sod during installation. Tamp and roll lightly to ensure contact with subgrade,
eliminate air pockets, and form a smooth surface. Work sifted soil or fine sand into minor
cracks between pieces of sod; remove excess to avoid smothering sod and adjacent grass.

1. Lay sod across angle of slopes exceeding 1:3.
2. Anchor sod on slopes exceeding 1:6 with wood pegsor steel staples spaced as
recommended by sod manufacturer but not less than 2 anchors per sod strip to prevent

slippage.
Saturate sod with fine water spray within two hours of planting. During first week after
planting, water daily or more frequently as necessary to maintain moist soil to a minimum depth
of 1-1/2 inches below sod.
TURF RENOVATION

Renovate existing turf.

Renovate existing turf damaged by Contractor's operations, such as storage of materials or
equipment and movement of vehicles.

1. Reestablish turf where settlement or washouts occur or where minor regrading is
required.

2. Install new planting soil as required.

Remove sod and vegetation from diseased or unsatisfactory turf areas; do not bury in soil.

Remove topsoil containing foreign materials such as oil drippings, fuel spills, stones, gravel,

and other construction materials resulting from Contractor's operations, and replace with new

planting soil.

Mow, dethatch, core aerate, and rake existing turf.

Remove weeds before seeding. Where weeds are extensive, apply selective herbicides as
required. Do not use pre-emergence herbicides.

Remove waste and foreign materials, including weeds, soil cores, grass, vegetation, and turf,
and legally dispose of them off Government's property.
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H.

3.7

Till stripped, bare, and compacted areas thoroughly to a soil depth of 6 inches.

Apply soil amendments and initial fertilizers required for establishing new turf and mix
thoroughly into top 4 inches of existing soil. Install new planting soil to fill low spots and meet
finish grades.

Apply hydroseed or sod as required for new turf.

Water newly planted areas and keep moist until new turf is established.

TURF MAINTENANCE

Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, replanting, and
performing other operations as required to establish healthy, viable turf. Roll, regrade, and
replant bare or eroded areas and remulch to produce a uniformly smooth turf. Provide materials
and installation the same as those used in the original installation.

1. Fill in as necessary soil subsidence that may occur because of settling or other processes.
Replace materials and turf damaged or lost in areas of subsidence.

2. In areas where mulch has been disturbed by wind or maintenance operations, add new
mulch and anchor as required to prevent displacement.

3. Apply treatments as required to keep turf and soil free of pests and pathogens or disease.
Use integrated pest management practices whenever possible to minimize the use of
pesticides and reduce hazards.

Watering: Install and maintain temporary piping, hoses, and turf-watering equipment to convey
water from sources and to keep turf uniformly moist to a depth of 4 inches.

1. Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or
mulch. Lay out temporary watering system to avoid walking over muddy or newly
planted areas.

2. Water turf with fine spray at a minimum rate of 1 inch per week unless rainfall
precipitation is adequate.

Mow turf as soon as top growth is tall enough to cut. Repeat mowing to maintain specified
height without cutting more than 1/3 of grass height. Remove no more than 1/3 of grass-leaf
growth in initial or subsequent mowings. Do not delay mowing until grass blades bend over
and become matted. Do not mow when grass is wet. Schedule initial and subsequent mowings
to maintain the following grass height:

1. Mow bermudagrass to a height of 1 to 1 1/2 inches.

Turf Postfertilization: Apply fertilizer after initial mowing and when grass is dry.

1. Use fertilizer that will provide actual nitrogen of at least 1 1b/1000 sg. ft. to turf area.
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3.8

A

3.9

3.10

SATISFACTORY TURF

Turf installations shall meet the following criteria as determined by Contracting Officer’s
Representative:

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

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

Use specified materials to reestablish turf that does not comply with requirements and continue
maintenance until turf is satisfactory.

PESTICIDE APPLICATION

Apply pesticides and other chemical products and biological control agents in accordance with
requirements of authorities having jurisdiction and manufacturer's written recommendations.
Coordinate applications with Government's operations and others in proximity to the Work.
Notify Contracting Officer’s Representative before each application is performed.
Post-Emergent Herbicides (Selective and Non-Selective): Apply only as necessary to treat
already-germinated weeds and in accordance with manufacturer's written recommendations.

CLEANUP AND PROTECTION

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

Erect temporary fencing or barricades and warning signs as required to protect newly planted
areas from traffic. Maintain fencing and barricades throughout initial maintenance period and
remove after plantings are established.

Remove nondegradable erosion-control measures after grass establishment period.

END OF SECTION 329200
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