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PART 1 - GENERAL
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r,1

1.2

RELATED DOCUMENTS

Drawings and general provisions of tle Contract, including General and Supplementary
Conditions and Division I Specrfication Sections, apply to this Section.

SLMMARY

This Section includes the following:

1. Piping joining materials.
,, lr:rncrtrnn lrlt rn os

3. Dielectric fittings.
4. Sleeves.
5. Identificationdevices.
6. Grout.
7. Flowable fill.
8. Piped utility demolition.
9. Piping system comnon requirements.
10. Equipment installation cofirnon requtements.
11. Painting.
12. Concrete bases.

13. Metal suppods and anchoragss.

DEFINITIONS

A. Exposed Installations: Exposed to view outdoors or subject to outdoor ambient temperatues
and weather conditions.

B. Concealed Installations: Concealed from view and protected from weather condltions and

physical contact by building occupants but subject to outdoor ambient temperatures. Examples
include installations within unheated shelters.

C. ABS: Acrylonitrile-butadiene-styreneplastic.

D. CPVC: Chlorinated polyvinyl chloride plastic.

E. PE: Polyethylene plastic.

F. PVC: Polyviryl chloride plastic.

t.J
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1.4 SUBMITTAIS

Product Drta: For the lollowine.

1. Dielectricfittings.
2. Identificationdevices.

Welding certificates.

QLTALITY ASSURANCE

Steel Support Welding: Qualify procedures and personnel according to AWS D1.1iD1.lM,
"Sm.rctural Welding CoJe - Steel.

Steel Piping Welding: Qualify processes and operators according to ASME Boiler and Pressure
Vessel Code: Section D(, "Welding and Brazing Qualifications."

1. Comply with provisions in ASME 83l Series, "Code for Pressure Piping."
1 /-^*)r" 1L^' -^^r' "'^rr^' has passed AWS qualification tests for welding processes-i LL rrra j/

involved and that certification is current.

Comply with ASME A13,1 for lettering size, length of color field, colors, and viewing angles of
identification devlces.

1.J

C.

I.6 DELIV-ERY, STORAGE, AND HANDLING

A. Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping,
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and
molsrure.

1.7

B,

A.

B.

Store plastic pipes protected from direct sunlight. Support to prevent sagging and bending.

COORDINATION

Coordinate lnstallation of required supporting devices and sei sleeves in poured-in-place
concrete and other structural components as they are constructed.

Coordinate installation of identifying devices after completing covering and painting if devices
are applied to surfaces.

Coordrnate size and location of concrete bases. Formwork, reinforcement, and concrete
requirements are specified in Division 3.

RICHEY BLVD, FLIEL TANK REPLACEMENT
Pima Counry - P.O No. 11002135
1007o Constmction Documents

B.

M3-PN100100
December 17, 2010

B.

PIPED UTILITIES . BASIC IvIATERL{LS A.T\D METHODS 02080 - 2



RICHEY BLVD, FUEL TANK REPLACEMENT
Pima County - P.O No. 11002135
I 007c Construction Documents

PART 2 - PRODUCTS

M3-PN100100
December 17, 2010

2.1 PIPI\G JOINING MATERL{LS

Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system
coments.

l ASME Bl6.2l, nonmetallic, flat, asbestos free, l/8-inch (3.?-mm) maximum thickness,
unless otherwise indicated.

a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
b. Nanow-Face Type: For raised-face, Ciass 250, cirst-iron and steel flanges.

2. AWWA Cl10, rubber, flat face, 1/8 inch (3.2 mm) thick, unless otherwise indicated; and

full-face or ring type, unless otherwise indicated.

Flange Bolts and Nuts: ASME 818.2.1, carbon steel, uniess otherwise indicated.

Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping
system manufacturer, unless otherwise indicated.

Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to
ASTM B 813.

D.

F.

G.

Welding Filler Metals: Comply with AWS D10.12lD10.12M for welding materials appropriate
for wall thickness and chemical analysis of steel pipe being welded.

Solvent Cements for Joining Plastic Piping:

1. ABS Piping: ASTIvI D 2235.
2. CPVCPiping: ASTMF493.
3. PVC Piping: ASTMD2564. Include primer according to ASTM F 656.
4. PVC to ABS Piping Transition: ASTM D 3138.

Fiberglass Pipe Adhesive: As fumished or recommended by pipe manufacturer.

TRANSITION FITTINGS

Transition Fittings, General: Same size as, and with pressure rating at least equal to and with
ends compatible with, piping to be joined.

Transition Couplings NPS 1-V2 (DN 40) and Smaller:

1. Underground Piping: Manufactured piping coupling or specified piping system fitting.

E. Brazing Filler Metals: AWS A5.8, BCuP Series, copper-phosphoms alloys fot general-duty

brazing, unless otherwise indicated; and AWS A5,8, BAgl, silver alloy for refrigerant piping,
unless otherwise indicated.

02080 - 3
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C,

D.

B.

2. Aboveground Piping: Specified piping system fitting,

Plastic-to-Metal Transition Fittin gs:

1. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Spears Manufacturing Co.

2. Description: CPVC and PVC one-piece fitting with manufacturer's Schedule 80
equivalent dimensions; one end with threaded brass insert, and one solvent-cement-
i^i-r ^. iL"-",-l-,-l --,

Plastic-to-Metal Transition Unions:

1. Available Manufacturers: Subject to compliance with rcquiremen[s. nanufacturers
offering products that may be incorporated into the Work include. but are not limited to,
the following:

a. Colonial Engineering, Ilc.
b. NIBCO INC.
c. Spears Manufactunng Co.

Description: MSS SP-107, CPVC and PVC four'pan union. Include brass or stainless-
steel threaded end, solvent-cement-joint or threaded plastic end, rubber O-ring, and union
nut.

DIELECTRIC FITTI\GS

Dielectric Fittings, General: Assembly of copper alloy and ferous materials or ferrous material
body with separating nonconductive insulating matedal suitable for system fluid, pressure, and
remperarure.

Dielectric Unions:

1. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Capitol Manufacturing Cr:.
b. Central Placrics Company.
c. Epco Sales, Inc.
d. Han Industries, lnternational, hc.
e. Watts Water Technologies, lnc.
f. Zum Plumbing Products Group: Wilkins Div,

Description: Factory fabricated, union, liPS 2 (DN 50) and smaller.2.
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Pressure Rating: 1 50 psig (1035 kPa) minimum at 180 deg F (82 deg C).
End Connections: Solder-joint copper alloy and theaded ferrous; threaded
fenous.

Dielectric Flanges:

t. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incoqporated into the Work include, but are not limited to,
the following:

a. Capitol Manufacturing Co
b. Central Plastics Company.
c. Epco Sales, inc.
d. Watts Water Technologies, Inc.

Description: Factory-fabricated, bolted, companion-flange assembly, NPS 2-1l2 to
NPS 4 (DN 65 to DN 100) and larger.

a. Pressure Rating: 150 psig (1035 kPa) minjmum.
b. End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-

joint copper alloy and threaded ferrous.

Dielectric Couplings:

1. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Calpico, Inc.
b, LochinvarCorporation.

2. Description: Galvanized-steeJ coupling with inert and nonconosive, thermoplastic lining,
NPS 3 (DN 80) and smaller.

a. Pressure Rating: 300 psig (2070 kPa) at 225 deg F (107 deg C).
b. End Connections: Threaded.

SLEEVES

Mechanical sleeve seals fbr pipe penetrations are specified in Division 15 Section "Basic
N{echanical Materials and Methods."

Galvanized-Steel Sheet Sleeves: 0.0239-inch (0.6-mm) minimum thickness; round tube closed
with we)ded longitudinal joint.

Steel Pipe Sleeves: ASTM .4 53/A 53M, Type E, Grade B, Schedule 40, galvanized, plain ends.

b.

C.

2.

D.

a^

D
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2.5

Cast-lron Sleeves: Cast or fabricated "wall pipe'' equivalent to ductile-iron pressure pipe, with
plain ends and integral waterstop, unless otherwise indicated.

IDENTIFICATION DEVICES

General: Products specified are for applications referenced in other Division 2 Sections. If
more than single type is specified for listed applications, selection is Installer's option.

Equipment Nameplates: IVIetal permanently fastened to equipment with data engraved or
stemped-

1. Data: Manufacturer, product name, model number, serial number, capacity, operating
and power characteristics, labels of tested compliances, and essential data.

2. Location: Accessible and visible.

Stencils: Standard stencils prepared with letter sizes complying with recommendations in
ASME A13.i. Minimum letter height is l-1/4 inches (30 mm) for ducts, and 3/4 inch (20 mm)
for access door signs and similar operational instructions.

1. Material: Fiberboard or Brass.
2. Stencil Paint: Exterior, oil-based, alkyd-gloss black enamel, unless otherwise indicated.

Paint may be in pressurized spray-can form.
3. Identification Paint: Exterior, oil-based, alkyd enamel in colors according to

ASME A 13.1, unless otherwise indicated.

Snap-on Plastic Pipe Markers: Manufacturer's standard preprinted, semirigid, snap-on type.
Include color-coding according to ASME A13.1, unless olherwise indicated.

Pipes with OD, Including Insulation, 6 Inches (150 mm) and Larger: Either full-band or stnp-
type pipe markers, at least three times letter height and oflength required for label.

Lettering: Manufacturer's standard preprinted captions as selected by Architect.

Letteriag: Use piping svstem ten.rx indicated and abbreviate only as necessary for each

application length.

1. Anows: Eithcr integrally with piping system service lettering to accommodate both
directions of flow, or as separate unit on each pipe marker to indicate direction of flow.

Plastic Tape: Manul-acrurer's standard color-codcd, pressure-sensitive, self-adhesive vinyl tape,
at lerst 3 mils t0,08 mm) thick.

1. Width: 1-l/2 inches (40 mm) on pipes with OD, including insuiation, less than 6 inches
(150 mm):2-1ll inches (65 mm) for largerpipes.

2. Color: Comply wirh ASME A13.1, unless otherwise indicated.

D

H.
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Lr

Valve Tags: Stamped or engraved with l/4-inch (6.4-mm) letters for piping system
abbreviation and l/2-inch (13-mm) sequenced numbers, Include 5/32-inch (4-mm) hole for
fastener.

I . Material: 0.032-inch- (0.8-ffrn) thick, polished brass or aluminum.
2. Material: 0.0375-inch- (l-mm-) thick stainless steel.
3. Material: 3/32-inch- (2.4-mm-) thick plastic laminate with 2 black surfaces and a white

inner layer.
4. N{aterial: Yalve manufacftrrer's standard solid plastic.
5. Size: l-l/2 inches (40 nrm) in diameter, unless otherwise indicated.
6. Shape: As indicated for each piping system.

Va)ve Tag Fasteners: Brass, wirelink or beaded chain; or brass S-hooks.

Engraved Plastic-Laminate Signs: ASTM D 709, Type I, cellulose, paper-base, phenolic-resin-
laminate engraving stock; Grade ES-2, black surface, black phenolic core, with white melamine
subcore, unless othenrise indicared. Fabricate in sizes required for message. Provide holes for
mechanical fastening.

1. Engraving: Engraler's standard letter style, of sizes and with terms to match equipment
identification.

2. Thickness: l/8 inch (3 mm), unless otherwise indicated.
3. Thickness: l/16 inch (1.6 mm), for units up to 20 sq. in. (130 sq. cm) or 8 inches (200

mm) in length, and 1/8 inch (3 mm) for larger units.
4. Fasteners: Self+apping, stainless-steel screws or contact-type permanent adhesive.

Plastic Equipment Markers: Manufacturer's standzrd laminated plastic, in the following color
codes:

Green: Cooling equipment and components.
Yellow: Heating equipment and components.
Brown: Energy reclamation equipment and components.
Blue: Equipment and components that do not meet criteria above
Hazardous Equipment: Use colors and desigas recommended by ASME 413.1.
Terminology: Match schedules as closely as possible. lnclude the following:

a. Name and plan number,
b. Equipment service.
c. Design capacity.
d. Other design parameters such as pressute drop, entering and leaving conditions,

and speed.

Size: 2-Il7 by 4 inches (65 by 100 mm) for control devices, dampers, and valves;4-112
by 6 inches (1 i5 by i50 mm) for equipment.
Size: 3-1l4 by 5-5/8 inches (83 by 143 mm).
Fastcners: Brass grommets and wirc.
Nomenclature: Large-size primary caption such as DANGER, CAUTION, or DO NOT
OPERATE.

1

2.
3.

5.
6.

1.

8.

9.
10.
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lvi. Lettering and Graphics: Coordinate names, abbreviations, and other designations used in piped
utility identiflcation with corresponding desigrrations indicated. Use numbers, Ietters, and terms
indicated for proper identification, operation, and maintenance of piped utility systems and
equipment.

1. w-tultiple Systems: Identify individual system number and service if multiple systems of
same name are indicated.

GROLiT

Description: ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hl,draulic-cement grout.

1. Characteristics: Post hardening, volurre adjusting, nonstaining, noncorrosive,
nongaseous, and recommended for interior ald exterior applications.

2. Desigrr NIix: 5000-psi (34.5-NfPa), 28-day compressiye strength.
3. Packaging: Premixed and factory packaged.

FLOWABLE FILL

Description: Low-strength-concrete, flowable-slurry mix.

2.6

Cement: ASTM C 150, Type I, portland.
Density: 115- to 145-lb/cu. ft. (1840- to 2325-kg/cu. m).
Aggregates: ASTM C 33, natural sand, fine and crushed gravel or stone, coatse.
Aggegates: ASTM C 33, natural sand. fine.
Admixture: ASTM C 618, fly-ash mineral.
Water: Comply with ASTIvI C 941C 94M.
Strength: 100 to 200 psig (690 to 1380 kPa). at 28 days.

PART 3 - EXECUTION

PIPED UTILITY DEMOLITION

Refer to Division 1 Sections "Cutting and
demolition requirements and procedures.

Patching" and "Selective Demolition'' for general

Disconnect, demolish, and remove piped utility systems, equipment, and components indicated
to be removed.

1. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or
plug remaining piping with same or compatible piping material.
Piping to Be Abandoned in Place: Drain piping. Fill abandoned piping with flowable
fill, and cap or plug piping with same or compatible piping materia].
Equipment to Be Removed: Disconnect and cap services and remove equipment,

2.

3.
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4. Equipment to Be Removed and Reinstalled: Disconnect and cap services and temove,
clean, and store equipment; when appropriate, reinstall, reconnect, and make operational.

5. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove
equipment and deliver to Owner.

If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable,
remove damaged or unserviceable poftions and replace wilh new products of equal capacity and
quality.

DIELECTRIC FITTf,\G A}PLICATIONS

Dry Piping Systems: Connect piping of dissimilar metals with the following:

1. NPS 2 (DN 50) and Smaller: Dielectric unions.
2. NPS 2-112 to NPS 12 (DN 65 to DN 300): Dielectric flanges.

Wet Piping Systems: Connect piping of dissimilar metals w'ith the following:

L NPS 2 tDN 50) rnd Smaller: DielecLric couplings.
2. NPS 2-U2 to NPS 4 (DN 65 to DN 100): Dielectric nipples.

PIPING ]NSTALLATION

Install piping according to the following requirements and Division 2 Sections specifying piping
systems.

Drawing plans, schematics, and diagrams indicate general location and arrangement of pipirg
systems. Indicated locations and arrangements were used to size pipe and calculate friction
1oss, expansion, pump sizilg, and other design considerations. Install piping as indicated unless

deviations to layout are approved on the Coordination Drawings.

lnstall piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
other*'ise.

D. lnstall piping to permit valve servicing.

E. Install piping at indicated slopes.

F. Install piping free of sags and bends.

G. Install fittings for changes in direction and branch connections.

H. Select system components with pressure rating equal to or greater than system operating
prcssurc.

Sleeves are not required for core-drilled holes.

3.3

B.

C.
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Permanent sleeves are not required for holes formed by removable PE sleeves.

Install sleeves for pipes passing through concrete and masonry walls and concrete floor and roof
slabs.

1. Cut sleeves to length for mounting flush with both surfaces-

a. Exception: Extend sleeves installed in floors of equipment areas or other wet areas

2 inches (50 mm) above finished floor level.

2. Install sleeves in new walls and slabs as new walls and slabs are constructed.

a. Steel Pipe Sleeves: For pipes smaller than NPS 6 (DN 150).
b. Steel Sheet Sleeves: For pipes NPS 6 (DN 150) and lafger, penetrating gypsum-

board partitions.

Verify final equipment locations for roughing-in

Refer to equipment specifications in other Sections for roughing-in requirerrents.

PIP]NG JOINT CONSTRUCTION

Join p'ipe and fittings according to the following requirements and Division 2 Sections
specifying piping systems.

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
assembly.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME 81.20.1, 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 extemal 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.

Welded Joints: Construci joints according to AWS D10.12lD 10.12M, using qualified processes

and welding operators according to Part 1 "Quality Assurance" A-rticle.

Flanged Joints: Select appropriate gasket material, size, type, and thickness for service
application. Ilstall gasket concentrically positioned. Use suitable lubricants on bolt threads.

Grooved Joints: Assemble joints with grooved-end pipe coupling with coupling housing,
gasket. lubricant, and bolts according to coupling and fitting manufacturer's written instructions.

J.

K.

L.

M.

B.

D.

E.

F.

G.
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H. Soldered Joints: Apply ASTM B 813 water-flushable flux, unless otherwise indicated, to tube
end. Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," usilg
lead-free solder alloy (0.20 percent maximum lead content) complying with ASTM B 32.

I. Brazed Joints: Constmct joints according to AWS's "Brazing Handbook," "Pipe and Tube"
Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.

J. Pressure-Sealed Joints: Assemble joints for plain-end copper tube and mechanical pressure seal
fitting with proprietary crimping tool to according to fitling manufactuer's written instructions.

K. Plastic 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-hrndling practice of cleaners, primers, and solvent
cements,

2. ABS Piping: Join according to ASTNI D 2235 and ASTM D 2661 appendixes.
3, CPVC Piping: Join according to ASTM D 28461D 2846lvl Appendix.
4. PVC Pressure Piping: Join schedule number ASTMD 1785, PVC pipe and PVC socket

fittings according to ASTM D 2672. Join other-than-scheduie-number PVC pipe and
socket fitrings according to ASTM D 2855.

5. PVC Nonpressure Piping: Join according to ASTM D 2855.
6, PVC to ABS Nonpressure Transition Fittings: Join according to ASTMD3138

Appendix.

L. Plastic Pressure Pipirg Gasketed Joints: Join according to ASTIVI D 3139.

M. Plastic Nonpressure Piping Gasketed Joints: Join according to ASTM D 3212.

N. Piastic Piping HealFusion Joints: Clean and dry joining surfaces by wiping rvith clean cloth or
paper towels. Join according to ASTM D 2657.

1. Plain-End PE Pipe and Fittings: Use butt fusion.
2. Plain-End PE Pipe and Socket Fittjngs: Use socket fusion.

O. Bonded Joints: Prepare pipe ends and fittings, apply adhesive, and join according to pipe
marufacturer's written instructions.

J.5 PIPLNG CONNECTIONS

A. Make connections according to the following, unless otherwise indicated:

1. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and at final
connection to each piece of equipment.

2, lnstall flanges, in piping NPS 2-112 (DN 65) and larger, adjacent to flanged valves and at
final connection to each piece of equipment.

3, Install dielectric fittings at connections of dissimilar metal pipes.
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EQUIPMENT INSTALLATION

Install equipment level and plumb, unless otherwise indicated.

Install equipment to facilitate service, maintenance, and repair or replacement of components.
Connect equipment for ease of disconnecting, with minimum interference wlth other
installations. Extend grease fittings to an accessible location.

Install equipment to al.low right of way to piping systems installed at required slope.

PAINTNG

Painting of piped utility systems, equipment- and components is specilied in Division 9 painting
Sections.

Damage and Touchup: Repair marred and damaged factory-painted finishes with materials and
procedures to match original factory firish.

IDENTIFICATION

Piping Systems: Install pipe markers on each system. Include arrows showing normal direction
of flow.

l. Stenciled Markers: According to ASME A13.1.
2. Plastic markers, with application systems. Install on insulation segment if required for

hot noninsulated piping.

3. Locate pipe markers on exposed piping according to the following:

a. Near each valve and control device.
b. Near each branch, excluding short takeoffs for equipment and terminal units,

Mark each pipe at branch if flow pattern is not obvious.
c. Near locations where pipes pass through walls or floors or enter inaccessible

enclosures.
d. At manholes and simjlar access points that permit view of concealed piping.
e. Near major equipment items and other points of origination and termination.

Equipment: Install engraved plasticJaminate sign or equipment marker on or near each major
item of equipment.

l. Lettering Size: Minimum 1/4 inch (6.4 mm) high for name of unit if viewing distance is
less than 24 inches (610 mm), 1/2 inch (13 mm) high lbr dlstances up to 72 inches (1800
mm), and proportionately larger lettering for greater distances. Provide secondary
lettering two-thirds to three-fourths of size of principal lettering.

2. Text of Signs: Provide name of idendfied unit. Include text to distinguish among
multiple units, inform user of operatlonal requirements, indicate safety and emergency
precautions, and wam of hazards and improper operations.

3.6

3.7

D.

C.

3.8
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C. Adjusting: Relocate identifying devices that become visually blocked by work of this or other
Divisions.

3.9 CONCRETEBASES

A. Concrete Bases: Alchor equipment to concrcte base according to equipment manufacturer's
written instructions and according to seismic codes at Project.

1. Construct concrete bases of dimensions indicated, but not less than 4 inches (100 mm)
larger in both directions than supported unit.

2. lnstall dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
install dowel rods on lS-inch (450-rnm) centers around the full perimeter of base.

3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete

base, and anchor into strucfural concrete floor.
4. Place and secure anchorage devices. Use supported equipment manufacturer's seuing

drawings, templates, diagrams, instructions, and directions fumished with items to be

embedded.
5. Install anchor bolts to elevations required for proper attachment to supported equipment.
6. Instail anchor bolts according to anchor-bolt manufacturer's written insh:uctions.
7. Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete and reinforcement as

specr fied on drawings.

3.10 ERECTION OF METAL SLTPPORTS AND ANCHORA.GES

A. Refer to Division 5 Section "Metal Fabrications" for structural steel.

B, Cut, Iit, and place miscellaneous metai supports accurately in location, alignment, and elevation
to suppon and aDChor piped utility marerials and equipment.

C. Field Welding: Comply with AWS Dl.1iD1.11\'{.

3.]1 GROLTTING

A. Mix and install grout for equipment base bearing surfaces, pump and other equipment base
plates, and anchors.

B. Clean surfaces that rvill come into contact with gout.

C. Provide forms as required for placement of grout.

D. Avoid air entrapment during placement of grout.

E. Place grout, completely fillLng equipment bases.

O 
F. Pllce grout on concrete bases and provide smooth bearing surface for equipment.

PIPED UTILITIES - BASIC MATERLdLS AND METHODS 01080 - 1l
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G- Place grout around anchors-

H. Cure placed grout.

END OF SECT]ON O2O8O

M3-PN100100
December 17,2010
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SECTION 02554 - FIj:EL DISTRIBUTION

PART 1 - GENERAL

1,1 RELATEDDOCUMENTS

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

1.2 SUMMARY

This Section includes fuel distribution system and the following:

1. Piping.
2. Va.lves.
3, Double wall steel storage tank.
4. Fuel.
5. Fuel storage tank pumps.
6. Fuel storage tank piping specialties.

Related Sections include the following:

1. Division 1 Section "Selective Demoljtion" for demolition of existing fuel-distribution-
system components,

2. Division 2 Section "Fuel Tank Monitoring System".

DEFINll IO^\ S

Fuel: Includes fuel for gasoline storage and dispensing equipment.

The following are industry abbreriations for slorage tanks:

1. AST: Aboveground storage tank.
2. UST: Underground storage tark.

The following are industry abbreviations for plastic piping materials:

1. PE: Polyethylene plastic.
2. PTFE: Polytetrafluoroethyleneplastic.
3. RTRF: Glass-fiber-reinforcedlhermosetthg-resinfitting.
4. RTRP: Glass-fiber-reinforcedthermosetting-resinpipe.
5. TFE: Tetrafluoroethyleneplastic.

C.

M3-PN100100
December 17, 2010

1,J
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PERFORMAT\CE REQUIREMENTS

Minimum tesfpressure ratings for fuel storage tanks are the following:

1. Inner Tank, Smaller Than l2-Foot (3.7-m) Diameter: 5 psig (34.5 kPa).
2. Containment Shell, Smaller Than 12-Foot (3.7-m) Diameter: 5 psig (34.5 kPa).

Minimum working-pressure ratings for piping are the following, unless otherwise indicated:

1. F:uel Distribution Piping: t50psig (1035 kPa).
l. Fucl Double-Containud Piping:

a. Canier-Pipe: 150 psig (1035 kPa).
b. Secondary-Contain ment Conduit: 5 psig iJ4.5 kPel.

3. Vent, Gage, and Fill Piping Minimum Working-Pressure Rating: 100 psig (690 kPa).

SUBMITTALS

Product Data: For thc follou ing:

1. Piping,
2. Valves.
3. Each type and size of fuel storage tank. Indicate dimensions, weights, loads,

components, and location and size of each field connectioL.
4. Fuel storage tank accessones.
5. Fuel storage tank pumps.
6. Fuel storage tank piping specialties.

Shop Drawings.

1. Wiring Diagrams: Power, sigrral & control wiring.

C. Material Certificates: For each fuel storage tank, signed by manufacturers.

Field quality-conLrol rcst rcpor{s.

Operation and Maintenance Data: For fuel storage
operation, and maintenance manuals.

tark pumps, to include in emergency,

F. Warranties: Special waranties specified in this Section.

i.5

B.

D.

E.

FIIEL DiSTRIBUTION 02554 - 2
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1.6

1,7

B.

M3-PN100100
December 17,2010

QUALITY ASSURANCE

Product Options: Drawings indicate size, profiles, and dimensional requirements offuel storage
tanks and are based on specific units indicated. Refer to Division I Section "Product
Requirements.''

Electrical Components, Devices, and Accessories: Lisied and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with ASME 831.3, "Process Piping," for fuel piping.

Comply rvith NFPA 30, "Flammable and Combustible Liquids Code,"NFPA 30A "Automotive
ard Marine Service Station Code'', and "2006 International Fire Code" Chapters 22 and 34. for
design, construction, installation, testing, and inspection of fuel distribution systems.

Comply with requirements of the EPA and state and local environmental-protection authorities
having junsdiction. Include recording of fuel storage tanks and monitoring of tanks and piping.

DELWERY, STORAGE, A\D HAT\DLING

Lift and suppon fuel storage tanks only at designated lifting or supporting points, as shown on
Shop Drawrngs. Do not move or li.ft tanks unless empty.

PrepzLre fuel storage tanks ald accessories for shipping as follows:

1. Ensure that units are dry and intemally protected against mst and corrosion.
2. Protect fuel storage tank accessories and piping connections against damage.

PROJECT CONDITIONS

Perform site survey, research public utility records, and verify existing utility locations. Contact
utility-locating service for area where Project is located. Delete below if no interruption of
exist rg fuel service is required.

WARRANTY

Special Warranty: Manufacturer's stzmdard forrn in w'hich manufacttuer agrees to repait or
replace components of fuel storage tanks that fail in materials or workmanship within speciiled
warranty period.

1. Failures include, but arc not limited to, the following when used for storage of fuel at
temperatures not exceeding 350 deg F (66 deg C):

a. Structural failure including cracking, breakrrp, and collapse.
b. Corrosion failure includins external and internal corrosion of steel tanks.

C.

D.

E.

1.8

1.9
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2.1

PART 2 - PRODL]CTS

MANUFACTURERS

In other Pafi 2 articles where titles below introduce lists, the following requirements apply to
product selection:

L Available Manufacftrers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,

manufacturers specified.

P]PING MATERIALS

Refer to Part 3 "Piping Applications" Arlicle for applications of pipe, tube, fitting, and joining
materials.

PIPES, TUBES, A-IiD FITTINGS

Steel Pipe: Schedule 40, carbon steel plain or bereled end, seamless or electric resistance

welded, ASTM A-106, and A-53, Grade B.

1. Steei Threaded Fittings: ASME Bl6.1l, with theads according to ASIVIE B1.20.1.
2. Malleable-lron Threaded Fittings: ASME B 16.3, Class 150, standard pattem, with

threads according to ASIvIE B 1.20.1.
3. Malleable-Iron Unions: ASME 816.39, Class 150. Include brass-to-iron seat, ground

joint, and threads according to ASME B 1.20.1.

Flexible Nonmetallic Piping: LrL 971, plastic pipe aad fittings for underground applications.
lnclude bulkhead, termination. or other end fittings as required.

1. AvailableManufacturers:

Warranty Period:

a.

b.
C.

LIL-2085 = 30 years from date of Substantial Completion.
STI-P3 = 30 years from date of Substantial Completion.
Allother=2years.

a. ACE Tank.
b. Ameron Intemational; Fiberglass Pipe Group.
c. Containment Techrologies Corp.

2.2

5.

FL'EL DISTRIBUTION 02554 - 4
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C. Flexible Double-Contained Piping: UL 971, flexible, nonmet:rllic, carrier pipe with flexible,
nonmetallic, secondary-containment pipe, for underground applications. Include bulkhead,
termination, or other end fittings as required.

1. AvailableManufacturers:

a. Ameron International; Fiberglass Pipe Group.
b. Environ Products Inc.
c. Furon Co.: Synflex Div.

D. Rigid Double-Contained Piping: L'{- 971, RTRP and RTRF canier piping with RTRP and

RTRF secondary-containment piping.

L AvailableManufacturers:

a. Ameron lntemational; Fiberglass Pipe Group.
b. Smith Fiberglass Products Company.

E. TransitionCouplings:

1. LTnderground, Fuel Piping: Sleeve-type coupling or manufactured fitting same size as,

with pressure rating at least equal to and ends compatible with, piping to be joined.

F. Flexible Connectors: Ul-listed, flexible piping 96 inches (24.18) or less in length.

1. Metallic Connectors: For connection to underground piping and sumps.

a. AvailableManufacturers:

1) FLEX-DIG, Inc.
7) Hose Master, Inc.
3) Jackson Lndustries.

2. Nonmetallic Connectors: For connection to underground piping or underground sumps.

a. AvailableManufacturers:

1) Hose Master, Inc.
2) Teleflex Fluid Systems, lnc.
3) TiteflexCorporation.

G. Flexible Metal Hoses: LTL 536, with 100-psig (690-kPa) minimum pressure rating.

1. AvailableManufacturers:

a. American Flexible Hose Co., Inc.

H. Flexible Pipe Connectors: Flexible metal hose.

FLEL DISTRIBUTION
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D.

E.

F.

FLIEL DISTRIBUTION

l AvailableManufacturers:

Anamet lnc.
Flex-Hose Co., Inc.
Flexicraft Industries^

3.

Bronze-Hose Flexible Pipe Connectors: Corrugated-bronze tubing with bronze wire-
braid covering and ends brazed to inner tubing.

a. Working-Pressure Rating: 200 psig (1380 kPa) minimum.
b. End Connections NPS 2 (DN 50) and Smalier: Threaded copper pipe or plain-end

copper tube.
c. End Connections NPS 2-112 (DN 65) and Larger: Flanged copper alloy.

Stainless-Steel-llose/Stainless-Steel-Pipe, Flexible Pipe Connectors: Corrugated-
stainless-steel tubing with stainless-steel wire-braid covering and ends welded to ilner
tubing.

a. Working-Pre5\ure Rating: 200 psig { 1380 kPa) minimum.
b. End Connections NPS 2 (DN 50) and Smaller: Threaded stainless-steel pipe

nipple.
c. End Connections NPS 2-1l2 (DN 65) and Larger: Flanged stainless-steel nipple,

VALVES

Bronze Ball Valves: MSSSP-110; 3-piece bolted-body; 400-psig- (2760-kPa-) minimum,
WOG, nonshock, working-pressure rating. Include full-port, cast-bronze, chrome-plated bronze
ball; PTFE seats; lever handle; and threaded ends according to ASME B 1.20.1.

FUEL UST ACCESSORIES

Threaded pipe connection fittings tank, for fiIl, supply, return, vent, sounding, and gaging, in
locations and of sizes indicated. lnclude cast-iron plugs fbr shipping.

Striker Plates: Inside tank, on bottom below fill, vent, sounding, gage, and other tube openings.

Lifting Lugs: For handling and installation.

Supply Tube: Extension of supply piping fitting into tank, terminating 6 inches (150mm)
above lank bottom and cut at a 45-degree angle (l:1 slope).

Sounding and Gage Tubes: Extension of fitting into tank, terminating 6 inches (150 mm) above
tank bottDm and cut at a 45-degree angle (1:1 slope).

Bulkhead Fittings: Two-part pipe fitting for field assembly and of size required to fit over pipe.
Include gaskets shaped to fit sump sidewall, sleeves, seals, and clamps as required for
liquidtight pipe penetrations.

a.

b.
c.

IvI3-PN100100
December 17, 2010

2.

4,,

2.5

D

C.
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D,

E,

F.

M3-PN100100
December 17, 2010

Anchor Straps: Storage tank manufacturer's standard anchoring system, with straps, strap-
insulating material. cables and tumbuckles, of strength at least one and one-half times
maximum uplift force of empty tank without backfill in place.

Overfill Prevention Valves: Factory fabricated or shop or field assembled from manufactuter's
standard components. Include drop tube, cap, fill nozzle adaptor, check valve mechanism or
other devices, and vent if required to restrict flow at 95 percent of tank capacity and to provide
complete shutoff of filling at 98 percent of tark capacity.

FLTEL STORAGE TANK PIMPS

Description: tll- 79 submersible turbine.

1. AvailableManufacturers:

a. Red Jacket.
b. FE Petro, Inc.
c. Marley Pump Co.

Vacuum Breakers: Integral with pump.
Mechanical Line Leak Detectors: Ul-listed device, made by fuel-pump manufacturer for
control and shutdown of fuel flow during piping leaks and for installation with fuel pump
in pump discharge piping. Select detector model appropriate for fuel--type piping
material. Include attachments and hrbins.

FUEL STORAGE TANK PIPING SPECLA.LTIES

Arailable Manufacrurers:

EBW, hc.
EMCO Wheaton DTM, lnc.
Environ Products Inc.

Fitting Materials: Cast-iron, malleable-iron, brass, or corrosion-resistant metal; suitable for fuel
service.

Spill-Containment Fill Boxes; Tank mounting, with manual pump-to-pump fuel into tank,
threaded fill-pipe connection, and wrench operation. Provide traffic rated cover.

Locking Fill Boxes: Tank mounting, with locking-type inner fill cap for standard padlock and

threaded fiIl-pipe connection. Provide traflic rated cover

Supply and Sounding Drop Tubes: Fuel supply piping or fitting, inside tank, terminrting 6
inches (150 mm) above bonom of tank, and with end cut at a 45-degree angle (l:1 slope).

Pipe Adapters and Extensions: Compatible with piping and fittings.

1r

a.o

2.7

2.

1.

2.
3.

A.
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riser height.

LIQUID-LEVEL GAGE SYSTEMS

A. AvailableManufacturers:

2.10 LEAK-DETECTION AND MONMORING SYSTEMS

A. AvailableManufacturers:

M3-PN100100
December 17, 2010

G.

H.

I,

rt.

2.1r

A.

a

Suction Strainers and Check Valves: Bronze or corrosion-resistant metal components.

Weetherproof Vent Cap: Re-use exisLing.

Monitoring Well Capsl Locking pipe plug and traffic rated manhole.

MANHOLES

Precast Concrete Manhole Sections: ASTM C 478 (ASTlvI C 478M), base and conccntric-cone
sections with integral iadder or steps.

Cast-iron Frame and Cover: Heavy-duty, water-resistant, cast-iron manhole fiame, gasket, and
bolted cover; 36-inch- (915-mm-) diameter inside opening dimension; 8-inch (200-mm) frame

f]

B.

E,

1. Veeder Root Magnotostrictive Probe or equal.

Description: Calibrated, liquid-level gage system complying with lll- 1238 with probes or other
sensors and remote annunciator panel.

Probes: Made for tank mounting and suitable for use in unleaded gasoline.

Annunciator Panel (Veeder Root TLS-350R): With visual and audible, high- and low-tank-
level alarms, fuel indicator with registration in gallons (liters), and overfill alarm.

Controls: Electrical, operating on i20-V ac power.

1. Veeder-Root.

Description: For "Fuel Tank Monitoring System" See Specification 02555.

SOURCE QUALITY CONTROL

Test and inspect fuel storage tanks, after fabrication and before shipment, according to the
following:

Verfication of Performance: Rate fuel storage tanks according to applicable standards.

FUEL DISTRIBUTION 02554 - 8
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PART 3 . EXECUTION

B. Underpround, FLrel Piping.
pipe size.

1. NPS 1-1/2 (DN40)
maximnm lPnsth

z. NPS r-1/2 (DN 40)
bonded joints.

Use an1, of the foilowing piping materials. Size indicated is carrier-

and Smaller: Flexible double-contained piping up to 96 inches

and Smaller: NPS 2 (DN50) rigid double-contained piping and

M3-PN100100
December 17, 2010

3,1 PIPIIiGAPPLICATIONS

A. Use flanges, unions, transition and special fittings, and valves with pressure ratings same as or
higher than system's pressure rating in aboveground and containment sump applications, unless
otherwise indicated.

Fuel-Tank, Fill Piping: Use any of the fbllowing piping materials. Size indicated is caniet-pipe
size.

1. Ali Sizes: Rigid double-contained piping and bonded joints.

Vent Piping: L se any of the following piping marcrials lor each size range:

1. NPS 2 (DN50) and Smaller; NPS 2 (DN 50) rigid nonmetallic piping and bonded joints.
2. NPS 2 (DN 50) and Smaller: NPS 2-112 (DN 65) flexible nonmetallic piping 96 inches

mrtim,rm in Ienorh

VALVE APPLICATIONS

Drawings indicate valve types to be used. Where specific valve types are not indicated, the
followlng requirements apply:

1. Shutoff Duty: Use gate or ball valves.

PIPING INSTALLATION

Install piping free of sags and bends.

Locate groups of pipes parallel to each other, spaced to permit valve servicing.

lnstall frttings for changes in direction and branch connections.

Install rigid, underground, double-contained fill and vent piping at uniform slope downward
toward fuel storage tank sump.

Install flexible, double-contailed, fuel pipe at minimum slope of I percent downward toward
fuel storage tank sump.

C.

D.

3.3

B.

D.

E.

FIJEL DISTRIBTITION 02554 .9
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F. Install flexible vent pipe at ninimum slope of 2 percent dowlward toward fuel storage tank
sump.

G, Assemble and install bulkhead fittings for pipe penetrations through storage tank sump
sidewalls. Follow fitting manufacturer's written instructions and use components required for
liquidtight joints.

H. Install reductions in pipe sizes using eccentric reducer fittings. Install fitting with level side
down.

I. Install flexihle connectors at piping connections to UST.

J. Install double-contained piping according to manufacturer's lvdlten instructions for assembly,
joining, trench preparation, and instailation.

K. Install and terminate double-contained piping at fuel storage tank containment sumps and at

dispenser.

3.4 VAIVE L\ISTALLATION

A. lnstall valves in accessible locations. Protect valves from physical damage, and install metal tag
attached with metal chain indicating fuel piping systems.

3.5 FIJEL STORAGE INSTALLATION

A. Install storage tank according to manufacturer's written instructions and standards specified.

B. Set tank on concrete pad and install hold-down straps.

C. Install pipirg connections.

D. Install tank leak-detection and -monitoring devices.

E. lnstall containment sumps.

3.6 CONNECTIONS

A. Drawings indicate general arralgement of piping, fittiags, and specialties.

B. Install piping adjacent to equipment to allow service and maintenance.

rr T--+^rr .--:^-- :- -l-l-' p'ying NPS 2 (DN 50) and smaller, adjacent to each valve and at fina1

connection to each piece of equipment having threaded pipe connectlon.

D. Ground equipment according to Division 16.

E. Connect wiring according to Division 16.

FLTEL DISTRIBTIIION 02554 - 10



RICHEY BLVD. FLIEL TANK REPLACEMENT
Pima County - P.O No. I l00l135
1007o Constn:ction Documents

M3-PN100100
December 17, 2010

F. 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
LT- 486A and UL 4868.

CONCRETE BASES

Constmct concrete tank and dispenser base according to equipment manufacturer's setting
templates for anchor-bolt and tie locations. Use 3000 psi (20 700 kPa), 28-day, compressive-
srrength concrete.

LIQUID-LEVEL GAGE SYSTEM DISTALLATION

Install liquidJevel gage systems according to manufacturer's written instructions. Locate panel
where indicated.

LEAK-DETECTION AND -MONITORING SYSTEM INSTALLATION

Install leak-detection and -monitoring systems according to manufacturer's written instructions.
lnstall alarm panel where indicated.

l. Double-Wall Fuel Storage Tanks: Install probes or use factory-installed integral probes

3.

rn mterstrtlal space.

Double-Contained Fuel Piping: Install leak-detection sensor probes in fuel storage tank
containment sumps, dispenser sump, ard at low points in piping.
lnstall liquid-level gage systems according to manufacturer's wrilten instructions.

3.10 LABELING AND IDENTiFYING

Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplates and
signs on each AST and on equipment exposed in sumps and manholes.

1. Text: In addition to identifying unit, distinguish berween multiple units, inform operator
of operational requirements, indicate safety and emergency precautions. and wam of
hazards and improper operrtions.

Waming Tapes: Anange for installation of continuous underground detectable waming tape
during backfilling of trenches.

l. Piping: Over underground, fuel distributiofl piping use colored tracer wire per Arizona
House Bill 2256.
Fuel Storage Tanks: Over edges of each UST.

FIELD QUALITY CONTROL

Perform field tests on underground piping and USTs before backfilling.

B.

2.

3.11

A.
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A.

3.13

A.

END OF SECTION 0]554

B, Perform the following field tests and inspections and prepare test reports:

1.

2.
3.

4.

Test fuel piping according to NFPA 30, "Piping Systems'' Chapter on testing.
Test fuel storage tanks according to NFPA 30, "Tank Storage" Chapter on testing.
Test liquid-level gage systems for accuracy by manually measuring fuei levels at not less

than four dilTerent depths while filling tank and checking against gage indication.
Test leak-detection and -monitorjng systems for accuracy by manually operating sensors
and checking against alarm panel indication.

tu3-PN100100
December 17, 2010

C. Remove and replace units and retest as specified abore.

3.1.2 ADJUSTING

Adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

DEMONSTRATION

Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain liquidJevel gage systems, leak-detection and monitoring systems,
fuel storage tank pumps. Refer to Division 1 Section "Closeout Procedures Demonstration and

Trainins".

FLTEL DISTRIBUTION 02554 - 12
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SECTION 02751 . CEMENT CONCRETE PAVEMENT

PART 1- GENERAI

M3-PN100100
December 17, 2010

t.1 RELATED DOCTIMENTS

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

SIJ},{MARY

Section Includes:

1. Driveways.
2. Curbs and gutters.
3. Concrete swale.

Related Sections:

1. Section 02764 "Pavement Joint Sealants'' for joint sealants in expansion and contraction
joints within concrete paving and in joints between concrete paving and asphalt paving or
adjacent conslruction.

DEFLI'iTTIONS

Cementitious Materials: Portland cement alone or in combination with one or more of blended
hydraulic cement, fly ash and other pozzolans, and ground granulated blast-fumace slag.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

Other Action Submittals:

1. Design Mixtures: For each concrete paving mixture. Include altemate design mixtues
when characteristics of materials, Project conditions, weather, test results, or other
circumstances wanant adjustments.

II]FOfuVIATIONAL SUBMITTALS

Qualification Data: For qualified ready-mix concrete manufacturer and testing agency.

Material Cenificales: For the followine. from mrnufacturer:

1.?

A.

B.

1.1

1/l

A.

I.)

A,

B.

A.
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1.6

C.

D,

M3-PN100100
December 17, 2010

1. Cementitiousmaterials.
2. Steel reinforcement and rei-nforcement accessories.
3. Fiberreinforcement.
4. Admixtures.
5. Curing compounds.
6. Applied finish materials.
7. Bonding agent or epoxy adhesive.
8. Joint fillers.

Material Test Reports: For each of the following:

1. Aggregates.

Field quality-control reports.

QUALITY ASSURANCE

Ready-Mix-Concrete 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 NRIICA's "Certification of Ready lvlixed Concrete
Production Facilities" {Quality Control Manual - Section 3, ''Plant Certificatlon
Checkiist").

Testing Agency Qualificatrons: Qualified according to ASTM C 1077 and ASTM E 329 for
teqtino indicared

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing
Technician, Grade l, according to ACI CP-1 or an equivalent certification progmm.

Concrete Testing Service: Engage a qualified testing agency to pertbrm rnaterial evaluation
tests and to design concrete mixturgs.

ACI Publications: Comply with ACI 301 (ACI 30lM) unless otherwise indicated.

PROJECT CONDITIONS

Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other
con strxction activities.

C,

D.

1.7
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PART 2 - PRODUCTS
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2.1 FORr\4S

Form Materials: Piywood, metal, metal-framed plywood. or other approved panel-tlpe
matedals to provide full-depth, continuous, straight, and smooth exposed surfaces.

1. Use flexible or unrformly curved forms for cutves lvith a radius of 100 feet (30.5 m) or
less. Do not use notched and bent forms.

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

2.2 STEEL RED{FORCEMENT

A. Recycled Content: Postconsumer recycled content plus one-half of preconsumer recycled
content not less than 25 percent.

Reinforcing Bars: ASTM A 615iA 615M, Grade 60 (Grade 420); deformed.

Steel Bar Mats: ASTM A 184/A 184M; with ASTM A 615/A 615M, Grade 60 (Grade 420),
deformed bars; assembled with clips.

D. Plain-Steel Wire: ASTM A 82iA 82M, galvanized.

E. Deformed-Steel Wire: ASTM A 496lA 496M.

F. Tie Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.

G. Hook Bolts: ASTM A 307, Grade A (ASTM F 568M, Propefly Ctass 4.6), intemally and
extemally threaded. Design hook-bolt joint assembly to hold coupling against paving form and

in position during concreting operations, and to permrt removal without damage to concrete or
hook bolt.

H- Bar Supports: Bolsters, chairs" spacers, and other devices for spacing, supporting, and fastening
reinforcing bars, welded wire reinforcement, and dorvels in place. Manufacture bar supports
according to CRSI's "N{anual of Standard Practice'' from steel wire, plastic, or precast concrete
of greater compressive strength than concrete specified, and as follows:

1. Equip wire bar supports q'ith sand plates or horizontal runners where base material will
not support chair legs.

2.3 CONCRETE MATERIALS

A. Cementitious Material: Use the following cementitious materials, of same type, brand, aad

source throughout Project:

B.

B.

C.
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2.5 RELATED MATERL{LS

A. Joint Fillers: ASTNI D 1751, asphalt-saturated cellulosic fiber in preformed strips.

CEMENT CONCRETE PAVEMENT
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1. Portland Cement: ASTM C 150, gray portland cement Type I/II. Supplement with the
following:

a. Fly Ash: ASTM C 618, Class F.
b. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.

Normal-Weight Aggregates: ASTM C 33, Class 4\4, uniformly graded. Provide aggregates
from a single source with documented service-record data of at least 10 years' satisfactory
service in sirnilar paving applications and service conditions using similar aggregates and
cementitious materials.

1. Maximum Coarse-Aggregate Size: 3/4 inch (19 mm) nominal.
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

Water: Potable and complying with ASTM C 94/C 94M.

Air-Entraining Admixture: ASTM C 260.

Chemical Admixtures: AdmiKtures cefiified by manufacturer to be compatible with other
admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of
cementitious material.

1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.
2. Retarding Admixture: ASTM C 4941C 494M,TgeB.
3. Water-Reducing and Retarding Admixture: ASTIv{ 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.

CURAIGMATERIALS

Absorptive Cover: A,A.SHTO M 182, Class 3, burlap cloth made from jute or kenaf, weighing
approximately 9 oz./sq. yd. (305 gAq. m) dry.

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

Water: Potable.

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

E.

B.

C.

D.

02751 - 4



RICIIEY BLVD. FUEL TANK REPLACEMENT
Pima County - P.O No. 11002135
1007o Construction Documents

A.

B.

C.
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Bonding Agent: ASTMC 1059, Type tr. non-redispersible, acrylic emulsion or styrene
butadiene.

CONCRETEMXTURES

Prepare design mixtures, proportioned according to ACI 301 (ACI301M), for each type and

strength of normal-weight concrete, and as determined by either laboratory trial mixtures or
ireld experience.

2.

1. Use a qualified independent testing agency for preparing and reporting proposed concrete
design mixtures for the trial batch method.
When automatic machine placement is used, determine design mixtures and obtain
laboratory test results that meet or exceed requiements.

Proportion mixtures to provide normal-weight concrete with the following properties:

1. Compressive Strengrh (28 Days): 3000 psi (20.7 MPa).
2. Maximum Water-Cementitious Materials Ratio at Point of Placement: 0.50.
3. Slump Limit: 4 inches (100 mm), plus or minus I inch (25 mm).

Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight
concrete at point of placement having an air content as follows:

l Air Content: 6 percent plus or minus 1.5 percent for 3/4-inch (19-mm) nominal
manimum aggregate size.

Chemical Admixtures: Use admixtures according to manufacturet's written instructions.

Cementitious Materials: Use fly ash, pozzolan, ground granulated blast-furnace slag, and silica
fume as needed to reduce the total amount ofDortland cement, which would otherwise be used.

Fly Ash or Pozzolan: 25 percent.

Cround Cranulared Blast-Fumacc Slag: 50 percent.
Combined Fly Ash or Pozzolan, and Ground Granulated Blast-Fumace Slag: 50 percent,

with fly ash or pozzolan not exceeding 25 percent.

CONCRETE MTXING

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

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and

delivery time from 1-112 hours to 75 minutesi when air temperature is above 90 deg F (32

deg C), reduce mrxing and delivery time to 60 minutes.

Project-Site Mixing: Measure, batch, and mir concrete materials and concrete according to
ASTNI C 94lC 94M- Mix concrete materjals in appropriate drum-t1pe batch machine mixer.

1.

2.
3.

B,
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For concrete batches of I cu. yd. (0.76 cu. m) or smaller, continue mixing at least 1-112

minutes, but not more than 5 minutes after ingredients are in mixer, before any part of
batch is released.
For concrete batches larger than 1 cu. yd. (0.76 cu. m), increase mixing time by 15

seconds for each additional I cu. yd. (0.76 cu. m).
Provide batch ticket for each batch discharged and used in the Work, indicating Project
identification name and number, date, mixture type, mixing time, quantity, and amount of
water added.

2.

3,

1.

3.1

PART 3 - EXECUTION

EXA]VIINATION

Examine exposed subgrades ald subbase surfaces for compliance with requirements for
dimensional, grading, and elevation tolerances.

Proof-roll prepared subbase surface below concrete paving to identify soft pockets and areas of
excess yie)ding.

1. Completely proof-roll subbase in one direction and repeat in perpendicular direction.
Limit vehicle speed to 3 mph (5 krr/h),

2. Proof-roll with a pneumatic-tired and loaded, l0-wheel, tandem-axle dump tltck
weighing not less than l5 tons (13.6 tonnes).

3. Correct subbase with soft spots and areas of purnping or rutting exceeding depth of l/2
inch (13 mm).

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPAR\TION

Remove loose material from compacted subbase surface immediateiy before placilg concrete.

EDGE FORMS A}'D SCREED CONSTRUCTION

Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines,
grades, and elevations. Install forms to allow continuous progless of w'ork and so forms can

remain in place at least 24 hours after concrete placement.

Clean forms after each use and coat with form-release agent to ensure separation from concrete
without damage.

B.

C.

3.3

B.
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STEEL REINFORCENIENT

General: Comply with CRSI's "Nlanual of Standard Practice" for fabricating, placing, and
supportin g reinforcement.

Clean reinforcement of loose mst and mill scale, earth, ice, or other bond-reducing materials.

Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during
concrete placement. Maintain minimum cover to reinforcement.

Install welded wire reinforcement in lengths as long as practicable. Lap adjoining pieces at

least one full mesh, and lace splices with wire. Offset laps of adjoining widths to prevent
continuous laps in either direction.

JOINTS

General: Form construction, isolation, and contraction joints and tool edges true to line, with
faces perpendicular to surface plane of concrete. Construct transverse joints at right angles to
centerline unless otherwise indicated.

1. When joining existing paving, place transverse joints to aliga with previously placed
joinrs unless otherwise indicated.

Construction Jolnts: Set construction joints at side and end terminations of paving and at
locations where paving operations are stopped for more than one-half hour unless paving
terminates at isolation joint6.

1. Continue steel reinforcement across constmction joints unless otherwise indicated. Do
not continue reinforcement through sides of paving strips unless otherwise indicated.

2. Provide tie bars at sides of paving strips where indicated.
3. Butt Joints: Use bonding agent at joint locations where fresh concrete is placed against

hardened or partially hardened concrete surfaces.
4. Keyed Joints: Provide preformed keyway-section forms or bulkhead forms with keys

unless otherwise indicated. Embed keys at least 1-l/2 ilches (38 mm) into concrete.
5. Doweled Joints: Install dowel bars and support assemblies at joints where indicated.

Lubricate or coat with asphalt one-half of dowel length to prevent concrete bonding to
one side ofjoint.

Isolation Joints: Form isolation joints of preformed joint-filler strips abutting concrete curbs,
catch basins, manholes, inlets, structures, other fixed objects, and where indicated.

Contraction Joints: Form weakened-plane contraction joints, sectioning concrete into areas as

indicated. Consiruct contraction joints for a depth equal to at least one-fouth of the concrete
thickness, as follows, to rnatch jointing of existing adjacent concrete paving:

1. Grooved Joints: Form contraction joints after initial floating by gooving and finishing
each edge ofjoint with grooving tool to a 1/4-iach (6-mm) radius. Repeat grooving of
contraction joints after applying surface finishes.

3.5

D.
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2. Sawed Joints: Form contraction joints w:ith power saws equipped with shatterproof
abrasive or diamond-rimmed blades. Cut 1/8-inch- (3-mm) wide joints into concrete
when cutting action will not tear, abrade, or otherwise damage surface and before
developing random contraction cracks.

3. Doweled Contraction Joints: Install dowel bars end support assemblies at joints where
indicated. Lubrjcate or coat with asphalt one-half of dowel length to prevent concrete
bonding to one side ofjoint.

Edging: After initial floating, tool edges ofpaving, gutters, curbs, andjoints in concrete with an

edging tool to a li4-inch (6-mm) radius. Repeat tooling of edges after applying surface
finishes.

CONCRETE PLACEMENT

Before placing concrete, inspect and complete formwork instaliation, steel reinforcement, and

items to be embedded or cast-in.

Remove snow, ice, or fiost from subbase surface and steel reilforcement before placing
concrete. Do not place concrete on frozen surfaces.

Moisten subbase to provide a uniform dampened condition at time concrete is placed. Do not
place concrete around manholes or other structures until they are at required finish elevation and

alisnment.

D. Comply with ACI 301 (ACI 301M) requirements for measuring, mixing, transporting, and

Dlacins concrete,

F.

r!

Do not add water to concrete during delivery or at Project site. Do not add water to fresh
concrete after testing,

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.

consolidate concrete according to ACi30l (ACI301M) by mechanical vibrating equipment
:upplementrd by hand spading. rodding, or ramping.

1. Consolidate concrete along face of forms and adjacent to transverse joints with an

intemal vibrator. Keep vibrator away from joint assemblies, reinforcement, or side

forms. Use only square-faced shovels for hand spreading and consolidation. Consolidate
with care to prevent dislocating reinforcement, dowels and joint devices.

Screed paving surface with a straightedge ald strike off.

Commence initial floating using bull floats or darbies to impart m open-textured and uniform
surface plane before excess moisture or bleed water appeats on the surface. Do not further
disturb concrete surfaces before snreadinq surface Eeatrnents.

E.

3.6

B,

C.

E.

H.
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J. Curbs and Gutrers: Use design mixture for automatic machine placement. Produce curbs and

gutters to required cross section, lines, grades, finish, and jointing.

K. Slip-Form Paving: Use design mixture for automatic machine pl:rcement. Produce paving to
required thickless, lines, grades, finish, and jointing.

l. Compact subbase and prepare subgrade of sufficient width to prevent displacement of
slip-form paving machine during operations.

L. Cold-Weather Piacement: Protect concrete work from physical damage or reduced strength that
nn'.1,.1 I.- na,'cpl hrr fr..ost, freezing, or low temperatures. Comply with ACI 306.1 and the
following:

i. When air temperature has fallen to or is eKpected to fall below 40 degF (4.4 degC),
uniformly heat water and aggregates before mixing to obtain a concrete mixnre
temperatufe of not less than 50 deg F (10 deg C) and not more than 80 deg F (27 deg C)
at poinl of placement.

2. Do not use frozen materials or materials containing ice or snow.
3. Do not use calcium chloride, sa1t, or other materials containing antifreeze agents or

chemrcal accelerators unless otherwise specified and approved in design mixtures.

M. Hot-Weather Placement: Comply with ACI 30i (ACI 301M) and as follows when hot-weather
conditions exist:

1. Cool ingredients before mixing to maintain concrete temperature below- 90 degF (32

deg C) at time of placement. Chilled mixing water or chopped ice may be used to control
temperalure, provided water equivalent of ice is calculated in total amount of mixing
water- Using liquid nitrogen to cool concrete is Contractor's option.

2. Cover steel reinforcement with water-soaked burlap so steel temperature will not eKceed

ambient air temperaLure immediately before embedding in concrete.
3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep

subgnde moisrure uniform without standing water, soft spots, or dry areas.

3.'I FLOAT FL\ISHING

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-Fine-Tertured Broom Finish: Draw a soft-bristle broom across float-finished
concrete sur{ace perpendicular to line of traffic to provide a uniform, fineJine texture.

CEMENT CONCRETE PAVEMENT 42151 - 9
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3.8 CONCRETE PROTECTION AND CL] RING

General: Protect freshly placed concrete from prematlre drying and excessive cold or hot
remperarures.

Comply with ACT 306. 1 for cold-welther proteclion.

Evaporation Retarder: Appl.v evaporation retarder to concrete surfaces if hot, dry, or windy
conditions cause moisture loss approaching 0,2 lb/sq. ft. x h ( I kg/sq. m x h) before and during
finishing operations. Apply according to manufacturer's written instructions after placing,
screeding, and bull floating or darbying concrete but belbre float finishing,

Begin curing after finishing concrete but not before free water has disappeared from concrete
surface.

Curing Methods: Cure concrete b;' moisrure curing, moisture-retaining-cover curing, curing
compound or a combination of these as follows:

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the
following materials:

a. Water.
b. Continuous water-fog spray.
c. Absorptive cover. water saturated and kept continuously wet. Cover concrete

surfaces and edges with 12-inch (300-mm) lap over adjacent absorptive covers.

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining
cover, placed in widest practicable width, with sides and ends lapped at least 12 inches
(300 mm) and sealed by waterproof tape or adhesive. Immediately repair any holes or
tears occun-ing during installation or 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 wrilten instructions. Recoat areas that have been subjected
to heavy rainfali within three hours afier initial application. Maintain continuity of
coating, and repair damage during curing period.

PAVING TOLER{NCES

Comply with tolerances in ACI 117 and as follows:

1. Elevation: 1/4 inch (6 mm).
2. Thickness: Plus 3/8 inch (10 mm), minus 1/4 inch (6 mm).
3. Surface: Gap below lO-foot- (3-m-) long, unleveled straightedge not to exceed 1/2 inch

(13 mm).
4. Alignmenr of Tie-Bar End Relatrve to Line Perpendicular to Paving Edge: 1i2 irrch per

l2 inches (13 mm per 300 mm) of tie bar.
5. Lateral Alignment and Spacing of Dowels: 1 inch (25 mm).
6. Vertical Alignment of Dowels: 1/4 inch (6 mm).

T)

E,

3.9
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7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Paving Edge: 1/4 inch
per 12 inches (6 mm per 300 mm) of dowel.

8. Joint Spacing: 3 inches (75 mm).
9. Contraction Joint Depth: Plus 1/4 inch (6 mm), no minus.
10. Joint Width: Plus 1/8 inch (3 mm). no minus.

FIELD QUALITY CONTROL

Testing Agency: Owner wili engage a qualified testing agency to perfom tests and inspections.

Testing Services: Testing of composite samples of fresh concrete obtained accordlng to
ASTM C 172 shall be performed according to rhe following requrrements:

i. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. (76 cu. m)
or fraction thereof of each concrete mixture placed each day,

a. When frequency of testing will provide fewer than five compressive-strength tests
for each concrete mixture, testing shall be conducted from at least five randomiy
selected batches or from each batch if fewer than frve are used.

2. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample,
but not less than one test for each day's pour of each concrete mixture. Perform
additional tests when concrete consistency appears to change.

3. Air Content: ASTMC 231, pressure method; one test for each composite sample, but not
less than one test for each day's pour of each concrete mixture.

4. Concrete Temperature: ASTM C 1064iC 1064M; one test hourly when air temperature is
40 deg F (4.4 deg C) and below and when it is 80 deg F (27 deg C) and above, and one
test for each composite sample.

5. Compression Test Specimens: ASTM C 31/C 31M; cast and laboratory cure one set of
three standard cylinder specimens for each composite sample.

6. Compressive-Strength Tests: ASTM C 39/C 39M; test one specimen at seven days and
two specimens at 28 days.

a. A compressive-strength test shall be the average compressive strength from two
specimens obtained from same composite sample and tested at 28 days.

Strength of each concrete mixture will be satisfactory if average of any three consecutive
compressive-strength tests equals or exceeds specified compressive strength and no
compressive-strength test value falls below specified compressive strength by more than 500 psi
(3.4 MPa).

Test results shall be reported in writing to Owner,Engineer, concrete manufacturer, and
Contractor within 48 hours of testing. Reports of compressive-strength tests shall contain
Project identification name and number, date of concrete placement, name of concrete testing
and inspecting agency, location of concrete batch in Work, design compressive strength at 28
days, concrete mirture proportions and nxlterials, compressive breaking strength, and type of
break for both 7- zurd 28-day tests.

3.10

C.

D.
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E.

F.

I.

3.1 I

Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive dbvice may be
permitted by OwnerlEngineer but will not be used as sole basis for approval or rejection of
concrere,

Additional Tests: Testing and inspecting agency shall make additional tests of concrcte when
test results indicate that slump, air entrainment, compressive strengths, or other requirements
have not been met, as directed by Owner/Engineer.

Concrete paving will be considered defective if it does not pass tests and inspections.

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

Prepare test and inspection reports.

REP,AIRS AN D PRO1 ECTION

Remove and replace concrete paving that is broken, damaged, or defective or that does not
comply with requirements in this Section. Remove work in complete sections from joint to
joint unless otherwise approved by Owner/Engineer.

Drill test cores, nhere directed by Owner/Engineer, when necessiry to determine magrritude of
cracks or def'ective areas. Fill drilled core holes in satisfactory paving areas with portland
cement concrete bonded to paving with epoxy adhesive.

Protect concrete paving from damage. Exclude traffic from paving for at least 14 days after
placement. When conslruction traffic is permitted, mainlain paving as cilean as possible by
removing sur{ace stains and spillage of materials as they occur,

Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. Sweep
paving not more than two days before date scheduled for Substantial Completion inspections.

END OF SECTION 02751
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D.
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