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1. SOLICITATION NO. 2. TYPE OF SOLICITATION 3. DATE ISSUED PAGE OF PAGES

SOLICITATION, OFFER,
[X] SEALED BID (IFB)AND AWARD

nAcw09-89~i-0023
28 APR. 89 1 of 3

(Construction, Alteration, or Repair) '. o NEGOTIATED (RFP)

IMPORTANT - The "offer" section on the reverse must be fully completed by offeror.
4. CONTRACT NO. 5. REQUISITION/PURCHASE REQUEST NO. 16. PROJECT NO.

7. ISSUED BY CODE 8. ADDRESS OFFER TO

•
U.S. AR~ 'R\lGINEF.R DISTRICT~

J~OS AT\TGBL~S

1>.(). :Rox 2711
Los Angeles, California '11)053.,...2325

U.S. A~~ ENGINEER DISTRICT,
LOS A,~GELES

Phoenix Office
3636 N. Central Avenue, Room 760
Phoenix, Arizona 85012-1936
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9. rCR :~~rCi-\MATION .1I""..IAS~~M~INSTRUCTIO!'lSTO BIDDERS" lB. TELEPHONE NO. (Include area code) (NO COLLECT CALLS)

CALL: ~I

SOLICITATION
NOTE: In sealed bid solicitations "offer" and "offeror" mean "bid'·' and "bidder".
10. THE GOVERNMENT REQUIRES PERFORMANCE OF THE WORKI?ESCRIBED IN THESE DOCUMENTS (Tltle.ldentifylni no.• date):

ARIZONA CN·1AL DIVERSION C:AANNEL ( DREA.1o.1Y DRAH TO CAVE CREEK). M.ARICOPA COUNTY,
ARIZ0NA

Work consists of earthwork (excavation and compacted fill)~ disposal of excess
excavated material' concrete channel; bridges~ fencing~ landscaping: relocation
of utilities~ and appurtenant work •

'Rstimated cost of construction is over $10,000.000.

11. The Contractor shall begin performance within 5 calendar days and complete it within *,'c calendar days after receiving

• 0 award. C9 notice to proceed. This performance period is [] mandatory. 0 negotiable. (Se&,(**SPECIAL CLA.JJSES .J
12A. THE CONTRACTOR MUST FURNISH ANY REQUIRED PERFORMANCE AND PAYMENT BONDS?

(If "YES," Indicate within how many calendar day_ after award in Item 12B.)

C9 YES D NO ~

12B. CALENDAR DAYS

10
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13. ADDITIONAL SOLICITATION REQUIREMENTS:

A. Sealed offers in original and no copies to perform the work required are due at the place specified in Item 8by l: 00 P!'1·(hour)
local time 31 MAY' 1989 (date). If this is a sealed bid solicitation, offers must be publicly opened at that time. Sealed envelopes

containing offers shall be marked to show the offeror's name and address. the solicitation number. and the date and time offers are due.

B. An offer guarantee Gis, D is not required.

C. All offers are subject to the (1) work requirements, and (2) other provisions and clauses incorporated in the sol icitation in full text or by
reference.

D. Offers providing less than~ calendar days for Government acceptance after the date offers are due will not be considered and will be
rejected.

• 1442-101 STANDARD FORM 1442 (REV. 4-85)
Prescribed by GSA
FAR (48 CFR) 53.236-1(e)



10. NAME AND ADDRESS OF OFFEROR (lncllMll,ZII' Cod" U. TELEPHONE NC. (IndlMll• ..... CUfUJ

16. REMITTANCE ADDRESS (Inch•• oll'y ""i.((....n' '"o,:! I" ... HI

COOE FACILITV CODE

17. The offeror agrees to perform the work required at the prices specified below in strict accordance with the terms of this solicitation, if this offer is accepted

by the Government in writing within calendar days after the date offers are due. t/l/.\C'fl 111/.1' 1/I'/IIhC'f 1'1//111110 or grt'II1I'r IIIIII/IIII'/Ili//i/llll/ll req/lirt'/IIt'1I1

stall·t! in 111'/11 13D. Fllilllri' 10 il/.w'rl II//Y 1/I,/II/li'r /111"/11.\ lilt' ,!/li'ror IIc""ph II", /IIil/i/lllll/l iI/ Ite/ll 13D.)

AMOUNTS ~ In accordanee with the attached BIDPING SCHEDULE

18 The offeror agrees to furnish any reQUl1ed performanCE:: ana payment bonds

19 ACKNOWLEDGMENT OF AMENDMENTS
(Til, o((,"Or oc"'nuUll,d,.. "c.,pl of om,ndm,n', '0 '", IOlIcif4t/oll - ,iw lIumIHr all" do" of ucll,

AMENDMENT NO !
I

DATE
I

20A. NAME AND TITLE OF r·t:RSON AUTHORIZED TO SIGN OFFER 20B. SIGNATURE 20C OFFER DATE
,Typ, or prrll II

AWARD (To be comp/~t~d by GOII,mm,nr)
21. ITEMS ACCEPTED

22. AMOUNT 23 ACCOUNTING AND APPROPRIATION DATA

24 SUBMIT INVOICES TO ADDRESS SHOW"J ~"

(4 cop". u,,,~.. nthe"wi.e' .p,cifi~d J

lITEM 25. OTHER tt-iAN FULL AND OPEN COMPETITION P~'Qc:,UANT TO

~i 0 10 U.SC. 23041c) ( . I ~ 41 'J S C ;'''S:l", \
";;2:;'6-.-;A:-;D=M:":"I~N:":"I~S-:;:T"'E"'R::;E=D-:B=Y--------C-O-D-E-r-I--.......--------t27. PAVM""£NT WILL BE MADE BV1-. --1

CONTRACTING OFFICER WILL COMPLETE ITEM 28 OR 29 AS APPLICABLE

o 28 NEGOTIATED AGREEMell,jT (en'I/'o"'lI' lI 'rq""..d Ie> "'" ,"..

documa-n' and .. fur" . COP'I!' '''' i.,~in,.· of/iet' j Contractor agree~
to furnIsh lind delover 1111 ,tems OK perla'".. al~ wo'". reQUISitions Ider1,f,ed
on this fOKm and lIny cont,nuation sheets 10' tn" cOt's'derat,,:-n stateo ,n th,s
contract The rights lind oblogations of tht' :la' "I'~ Ie' ttl.s ce-ntracl shllll Ix'
governed bY (Ill this contract lIward. Ibl the snl'C'llItl()l"·. and ICI the cilluses.
representlltionS. certifications. lind soec,licatlons Incorporated bv re-ference
,n OK lInached.to thiS contract

30A. NAME AND TITLE OF CONTRACTOR OR PERSON AUTHORIZED
TO SIGN t7·'YP' or prill"

o 29. AWARD (Conlroclor i. not required to Ii,n 'III. docum.nt.) Your olfer
on this solicitation, is hereby accepted as to the items listed. This award con·
summates the contract, which consists of (a) the Government solicitation and
your offer, and (b) this contract award. No further contractual document is
necessary.

31A. NAME OF CONTRACTING OFFICER"(TY/K nr pron',

JOB S'GNATURf JOC DATE JIB UNITED STATES OF AMERICA

BY

31C. AWARD
OATf

STANDARD FORM 1442 BACK (REI/. o-a
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Swing Stage. under 40 feet:
Brush 12.77 1. 77
Spray 13.37 1. 77

Swing Stage, over 40 feet:
Brush' 13.47 1. 77
Spray 14.07 ,1.77

Structural Steel & Tanks:
Brush 13.47 1. 77
Spray & Sandblasters 14.07 1. 77

'Creosote Base and Bituminous ma-
terial 12.87 1. 77

Zone B: ($0.75 per hour above Zone
A BHR)

Zone C: ($1.50 per hour above Zone
A BHR)

Zone 0: ($2.75 per hour above Zone
A BHR)

*PLUMBERS AND PIPEFITTERS:
Zone 1 16.50 3.33
Zone 2 18.50 3.33
*Zone 3:
Commercial 16.00 3.78
Industrial 19.34 3.78

POWER EQUIPMENT OPERATORS:
Area 1 :
.Group 1 13.55 3.28
Group 2 16.05 3.28
Group 3 16;63 3.28
Group 4 17.30 3.28
Group 5 18.12 3.28
Group 6 18.93 3.28
Group 7 19.40 3.28

,Group 8 19.91 3.28
Group 9 20.84 3.28

,Area 2:
Group 1 11.05 3.28
Group 2 13.55 3.28
Group 3 14.13 3.28
Group 4 14.80 3.28
Group 5 15.62 3.28
Gr:'oup 6 16.43 3.28
Group 7 16.90 3.28
Group 8 17.4i 3.28
GRoup 9 18.34 3.28

TRUCK DRIVERS:
Area 1 :

Group 1 15.60 2.87
Group 2 15.80 2.87
Group 3 16.14 2.87
Group 4 16.68 2.87
Group 5 16.91 2.87
Group 5A 17.21 2.87
Group 6 17.42 2.87
Group 7 18.04 2.87
Group 8 18.84 2.87
Group 8A 20. i7 2~87

Group 8B 19.35 2.87

•
Vol. III
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Group 8C
Area 2:

Group 1
Group 2
Group 3
Group 4
Group 5
Group SA
Group 6
Grc:;>up 7
Group 8
Group 8A
Group 88
Group 8C

AZ8S-2

20.21

13.10
13.30
13.64
14.18
14.41
14.71
14.S2
15.54
16.34
17.67
16.85
17.71

2.87

2.87
2.87
2.87
2.87
2.87
2.87
2.87
2.87
2.87
2.87
2.87
2.87

WELDERS -- Receive the rate prescribed for craft performing operation
to which welding is incidental.

AREA DESCRIPTIONS

BRICKLAYERS; STONEMASONS:
Northern Area: Apache, Coconino and Gila Counties; Graham County

(west and north of the San Francisco River to the Gila River);
Greenlee County (west and north of the San Francisco River to the
Gila River); Maricopa, Mohave. and Navajo Counties; Pinal County
(north of a boundary line drawn west along the Gila River to the
western City 1 imits of Florence, a straight line from the extreme
southwestern City limits of Florence to the extreme southern City
limits of Coolidge, then a straight line to the extreme southern
City 1 imits of Casa Grande, with the line extending to the Maricopa/
Pinal County Line); Yavapai, Yuma and La Paz Counties:

Zone A: 0-50 road miles from the City Hall in Phoenix
Zone 8: 50-75 road miles from the City Hall in Phoenix
Zone C: 75-100 road miles from the ~ity Hall in Phoenix
Zone D: 100-200 road miles from the City Hall in Phoenix
Zone E: 200 road miles ~nd over from the City Hall in

Phoenix

Southern Area: Cochise County; Graham County (east and south of the
San Francisco River to the Gila River); Greenlee County (east and
south of the San Francisco River to the Gila River); Pima County;
Pinal County (south of a boundary line drawn west along the Gila
River to the western City limits of Florence, a straight line from
the extreme southwestern City limits of Florence to the extreme
southern City limits of Coolidge. then a straight line to the ex
treme southern City limixs of Casa Grande, with the 1 ine extending
to the Maricopa/Pinal County Line); Santa Cruz Counties:

Zone A: 0-15 road miles from Tucson City limits
Zone 8: 15-30 road miles from Tucson City limits
Zone C: 30-40 road miles from Tucson City limits
Zone D: Over 40 road miles from Tucson City limits

CARPENTERS:
Northern Area: Area north of a straight line drawn between a point

35 miles due north of the City Hall in Flagstaff and a point 35
miles due north of the City Hall in Kingman, extending to the

Vol. III
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Arizona/Nevada State Line on the west; and connecting to a point
35 mile~due north of the City Hall in Holbrook, thence d~e east
to/the intersection of the Arizona/New Mexico State Line

Central and Southern Areas: All areas not included in the
Northern Area

CEMENT MASONS:
Zone 1: Apache, Coconino, and Gila Counties; Graham County (north
of Sentinel-Casa Grande-Safford Line); Greenlee County (north of
Sentinei~Casa Grande-Safford Line); Maricopa County (north of
Sentinel-Casa Grande-Safford Line); Mohave, and Navajo Counties;
Pinal County (ntirth of Sentinel-Casa Grande-Safford Line); Yavapai,
Yuma and La Paz Counties:

NORTHERN AREA: Area North of a straight line drawn between
a poiht 35 miles due north of the City Hall in Flagstaff
and a point 35 miles due north of the City Hall in Kingman,
extending to the Arizona/Nevada State Line on the west and
connecting to a point 35 miles due north of the City Hall, in
Holbrook, thence due east to the intersection of the Arizona/
New Mexico State Line.

CENTRAL and SOUTHERN AREAS: All Areas not inclUded in the
NORTHERN AREA

Zone 2: Southern parts of Cochise, Graham, Greenlee, Maricopa, and
Pinal Counties; Pima and Santa Cruz Counties

ELECTRICIANS:
Area 1: Apache County (north of Highway #66)
Area 2: Coconi no County; Navaj 0 County (north and west o.f a boundar'

line beginning at a point Where Clear Creek crosses the Coconino/
Navajo County Line and then extending in a northeasterly direction
along Clear Creek. and northeasterly to Cottonwood Wash, along
Cottonwood Wash extend i ng northeaster 1y to_ where it intersects the
Navajo Indian Reservation, then easterly along the Navajo Indian
Reservation boundary line to a point where it intersects the
Navajo/Apache County Line):

Zone A: 5 miles north-south, east and west of the
Post Offices of Williams, Sedona, and Winslow

Zone B: Remainder of Area 2 not covered by Zone A
Area 3: Apache County (south of Highway #66): Gila County; Navajo

County (south and east of a boundary beginning at a point where
Clear Creek crosses the Coconino/Navajo County Line, then extending
in a northeasterly direction along Clear Creek and northeasterly to
Cottonwood Wash, along Cottonwood Wash extending northeasterly to
where it intersects the Navajo Indian Reservation, then easterly
along the Navajo Indian Reservation boundary line to a point where
it int~rsects the Navajo/Apache County Line): Pinal County (north
of the line, ·First Standard Parallel South- and east of the line
·Second Guide Meridian East·)

Area 4: Mar.i copa and Mohave Count i es; Pi na 1 County (north and west
of the boundary line beginning at a point where the Papago Indian
Reservation Road #15 crosses the Pima/Pinal CountyLine, then ex
tending in.a northeasterly direction on the Papago'Indian
Reservation Road #15 to the intersection with the Florence Canal,
north and east on the Florence Canal to the intersection with the
line,·Second Guide Meridian East·, then north to the Pinal/Maricopa
County Line); Yavapai County

•
Vol. III RW-7
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Area 5: Cochise, Graham, Greenlee, and Pima Counties: Pinal County
(south and east of the boundary line beginning at a point' where the
Papago Indian Reservation Ro~d #15 crosses the Pima/Pinal County
Line, then extending in a northeasterly direction on the Florence
Canal, north and east on the Florence Canal to the intersection
with the line, "Second Guide Meridian East", then north to the
line, "First Standard Parallel South", and along that line to the
Graham/Pinal County Line); Santa Cruz, Yuma, and La Paz Counties

*IRONWORKERS:
Northern Area: The boundaries of the area shall be the Navajo &

Hopi Indian reservations, the City of Page & the Glen Cayon Oam
*Southern Area: Cochise, Graham, Pima, Santa Cruz, Yuma & Greenlee

Cos. & those portions of Pinal & Gila Cos. located south of the 33rd
parallel

.Central Area: A11 parts of Arizona not in the Northern'or Southern
Areas

LINE CONSTRUCTION:
Zone i: Phoenix and Tucson 30 miles radius from the center of

Town; Area within 10 mile radiUS from the City Hall in Yuma
"Zone i-A: Flagstaff, Globe, and Kingman; and iO mile radius

from the center of Town
Zone 2:. Other areas not covered by Zone i and Zone i-A

PAINTERS:
Area 1: Apache, Coconino, Navajo, and Yavapai Counties (north of

Woodruff/Camp Wood Line); Mohave County (north of a line following
the Geodetic Hualapai Boundary Line to the Colorado River, a dis
tance of 23 miles ·east of Pierce Ferry and then intersecting the
Arizona/Nevada State Line): .

Zone A: 0-20 road miles from Courthouse in Flagstaff'
Zone B: '20-35 road miles from Courthouse in Flagstaff'
Zone C: 35-80 road miles from Courthouse in Flagstaff
Zone 0: SO road miles and over from Courthouse in

Flagstaff
Area 2: Apache, Coconino, Navajo, and Yavapai Counties (south of the

Woodruff/Camp Wood Line); Gil., Graham, Greenlee, Maricopa, and
Pinal Counties (north of 33rd Parallel); Mohave County (south of a
line following the Geodetic Hualapai Boundary Line to the Colorado
River, a distance of 23 miles east of Pierce Ferry and then
intersecting the Arizona/Nevada State Line):

Zone A: 0-40 paved road miles from Courthouse in
Phoenix; also, Luke and Williams Air Force Bases

Zone B: 4i~60 paved road miles from Courthouse in Phoenix
Zone C: 61 paved road miles and over from Courthouse in

Phoenix
Area .3: Cochise County; Graham," Greenlee, Maricopa and Pinal
Counties (south of 33rd Parallel); Pima, Santa Cruz, Yuma,
and La Paz Counties:

Zone A: O~30 paved road miles from Stone and Congress
in Tucson or from the County Courthouse in Yuma

Zone B: 3i-40 paved road miles from Stone and Congress
in Tucson or from the County Courthouse in Yuma

Zone C: 41-50 paved road miles from Stone and Congress .
in Tucson or from the County Courthouse in Yuma

Zone 0: 5i paved road miles and over from Stone and
Congress in Tucson or from the County Courthouse
in Yuma

RW-8 (Mar. 31, 1989)
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PLUMBERS & PIPEFITTERS

ZONE 1
Base points shall be: Phoenix--the intersection of Central Avenue
and uefferson Street; Flagstaff, Yuma, Kingman, Prescott, Havasu
City and Winslow -- the main Post Office building in each city.
The -Free Zone- (Zone No.1) from Phoenix shall be 40 miles from
the stated base point. The Free Zone from Flagstaff, Yuma, King
man, Prescott. Havasu City and Winslow shall be 20 road miles
from the stated base point. In addition. all areas within the city
limits of Phoenix. Chandler, Scottsdale, Tempe, Glendale,
Mesa and Gilbert, as well as that area bordered or encompassed
by Apache Trail on the nortn, Higley Road on the east. Elliott
Road on the south and Ari20na Avenue on the west, and Sun City
West will be included as Free Zones. Any work contracted for out
side of these Free Zones Will be determined from the Phoenix base
pOint.

ZONE 2
Pay Zone shall refer to all jobs outside of the Free Zones listed
above.

ZONE 3
Seven Southern Counties of Ari2ona: Pima. Gila, Pinal, Graham.
Greenlee, Santa Cru2. and Cochise

LABORERS; POWER EQUIPMENT OPERATORS; and TRUCK DRIVERS:
Area 1: Area north of a straight line drawn between a point 35
miles due north of the City Hall in Flagstaff and a point 35
miles due north of the City Hall in Kingman, extending to the
Ari20na/Nevada State Line on the west; and connecting to a point
35 miles due north of the City Hall in Holbrook,thence due east
to the intersection of Ari20na/New Mexico_State Line

Area 2: All Areas not inclUded in Area 1

GROUP DESCRIPTIONS

LABORERS

Group 1: Laborer, General or Construction; Tool Dispatcher or
Checker; Manually Controlled Signal Operator; Fence Builder;
Guard Rail Builder - highway; Chat Box Man; Dumpman and/or
Spotter; Rip Rap Stone Man; Rock Slinger; Head Rock Slinger ($.25);
Form Stripper; Packing Rod S~eel and Form Stripper; Packing
Rod S~eel and Pans; Cesspool Diggers and Installers; Astro Turf
Layer; Clean Up - Bull Gang Trackman; Railroad Chipper (clear-
ing and grubbing); Kettleman - Tarman; Spikers; Wrenchers 
Creosote Tieman; Floor Sanders - Concrete; Sandblaster (Pot Tender);
Powderman Tender; Fine Grader; All Tenders not herein separately
classified; Window Cleaner Flaggers

Group 2: Concrete Laborer (belt, pipe and/or Hoseman); Cement Mason
Tender; Cutting Torch Operator; Power-type Concrete Buggy; Bander

Group 3: Chuck Tender (except tunnel); Guinnea/Chaser; Operator and
Tender of Pneumatic and Electric Tools; Concrete Vibrating Machines,

Vol. 111
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Chain Saw Machines (on clearing and grubbing); Hydraul ic Jacks and
similar mechanical tools not separately herein classified; Pipe
Caulker and/or Backup Man - Pipeline; Rigger and Signal Man 
Pipeline; Pipe Wrapper; Cribber; Shorer (except tunnel); Pneumatic
Gopher; Pre-cast, Manhole Erector

Group 4: Asphalt Raker and Ironer; Air and Water Washout Nozz1eman
(low and high pressure); Scaler (using Bos n's Chair or Safety Belt);
Tamper (mechanical - all types); Sandblaster (Nozz1eman); Concrete
Saw (hand~guided); Concrete Cutting Torch; Gunite (Gunman, Mixerman,
Rodman); bio-fi1ter; Pressman; Installer; Operator; Hand-guided
Trencher and similarly operated equipment; Driller (Jackhammer and/
or Pavement Breaker); Grade Setter (pipeline); Pipe Layer (including
but not limited to non-metallic transite and plastic pipe, water
pipe, sewer pipe, drain pipe, underground tile and conduit)

Group 5: Drill Doctor and/or Air Tool Repairman; Scaler (Driller);
Form Setter and/or Builder; Welder and/or Pipe Layer installing pro
cess piping; Driller - Core Diamond, Wagon, Air Track, Joy, Mustang,
PR-i43, 220 Gardner, Denver, Hydrasonic; Powder Man; Water Blaster
Operator

(TUNNEL and SHAFT WORK)

Group 1: Bull Gang, Muckers, Trackman; Dumpmen; Concrete Crew
(includes Rodders and Spreaders); Grout Crew; Swamper (Brakeman and
Switchmen on tunnel work)

Group 2: Nipper; Chucktender, Cabletender; Vibratorman, Jackhammer,
Pneumatic Tools (except Driller)

Group 3: Grout Gunman

Group 4: Timberman, Retimberman - wood or steel blaster, Driller,
Powderman; Cherry Pickerman; Powderman - Primer House; Steel Form
Raiser and Setter; Kemper and other Pneumatic Concrete Placer Ope
rator; Miner - Finisher; Miners - Tunnel (hand or machine)

Group 5: Diamond Drill

Group 5A: Shaft and Raise Miner Welder

POWER EQUIPMENT OPERATORS

Group 1: Air Compressor Operator; Pump Operator; Conveyor Operator;
Generator Operator (all); Power Grizzly Operator; Fireman (all);
Welding Machine Operator; Tripper Operator; Concrete Mixer Operator,
skip type; Highline Cableway Signalman

Group 2: Oiler; Forklift and Ross Carrier Operator; Skiploader, 1
1/2 cu. yd. and less; Pavement Breaker; Roller Operator (except as
otherwise classified): Wheel-type Tractor Operator (Ford-Ferguson
type); Slurry Seal Machine Operator (driver Moto-paver); Power
Sweeper

Group 3: Self-propelled Chip Spreading Machine Conveyor Operator;

Vol. III RW-10



•

••
•

•

•

••
•

u.s. Department of Labor

AZ89-2

Dinky Operator. under 20 ton; Elevator Hoist Operator, Husky and
similar

Group 4: Motpr Crane Driver; Beltcrete Operator; Curing Machine.
Operator. Boring Bridge and Texture; Cross Tineing and Pipe Float;
Straw Blower; Hydrographic Seeder; Hydrographic Mulcher; ~umbo

Finishing Machine; ~ointlnserter

Group 5: A-frame. Boom Truck or Winch Truck Operator; Grade Checker
(excluding Civil Engineer); MUltiple Power Concrete Saw Operator;
Screed Operator; Stationary Pipe Wrapping and Cleaning Machine Ope
rator; Tugger Operator

Group 6: Aggregate Plant Operator (including crushing, screening, and
sand plants, etc.); Asphalt Laydown Machine Operator; Asphalt Plant
Mixer Operator; Boring Machine Operator; Concrete Mechanical Tamping,
Spreading or Finishing Machine Operator (including Clary. ~ohnson or
similar types); Concrete Pump Operator; Concrete Batch Plant.
Operator, all types and sizes; Conductor. Brakeman. or Handler;
Drilling Machine Operator. all types and sizes except as otherwise
classified; Field Equipment Serviceman; Kolman Belt Loader Operator
or similar type, with belt width 48- or over; Locomotive Engineer
(including Dinky 20 tons weight and over); Moto-paver and similar
type equipment Operator; Operating Engineer Rigger; Pneumatic-tired
Scraper Operator. up to and including 12 cu. yds. (Turnapull, Euclid,
Ca~. D.W .. Hancock. and similar equipment); Power ~umbo Form Setter
Operator; Pressure Grout Machine Operator (as used in heavy
engineering construction); Road Oil Mixing Machine Operator; Roller
Operator, on all type asphalt pavement; Self-propelled Compactor.
with blade; Skip Loader Operator, all types with a rated capacity
Gver 1-1/2 but less than 4 cu.. yds.;Slip Form Opera~or (power. driven
lifting device for concre~e forms); Soil Cement Road Mixing Machine
Operator. single pass type; Stationary Central Generating Plant
Operator, rated 300 K.W. or more; Surface Heater and Planer Operator;
Traveling Pipewrapping Machine. Operator

•

•

••
• Vol. III

Group 7: Pneumatic-tired Scraper Operator. all sizes and types over
12.cu. yds. MRC (Turnapull. Euclid, Cat. D.W. Hancock and similar
equipment); Tractor Operator (Pusher. Bulldozer. Scraper); Trenching
Machine Operator

Group 8: Asphalt or Concrete Planing. Rotomill. and Milling Machine
Operator; Auto Grade Machine Operator (CMI and similar equipment);
Boring Machine Operator (including Mole, Badger and similar type);
Concrete Mixer Operator. paving type and ~obile Mixers; Concrete
Pump Operator. with boom attached (truck mounted); Crane Operator,
Crawler and Pneumatic type under 100 ton capacity MRC; CraWler-type
Tractor Operator. with boom attachment or Slope Bar; Derrick Ope
rator; Forklift Operator for hoisting personnel; Gradall Operator;
H.D. Mechanic and/or Welder; Helicopter Hoist Operator; Highlin~

.Ca.bleway Operator (less than 20 tons rated capacity); Mass Exca
vatorOperator (150 Bucyrus Erie and similar types); Mechanical
Hoist Operator (two or more drums); Motor Grader Operator, any type
power blade; Motor Grader. Operator. with Elevating Grader attachment;
MUCking Machine Operator; Overhead Crane Operator; Piledriver Engi
neer (portable. stationary or skid rig); Pneumatic-tired Scraper
Operator, all sizes and types (Turnapull, Euclid, Cat. D.W. Hancock

RW-ll
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and similar equipment over 45 cu. yds. MRC); Power driven Ditch
Lining or Ditch Trimming Machine Operator; Skip Loader Operator, all
types rated capacity 4 cu. yds. but less than 8 cu. yds.; Slip Form
Paving Machine Operator (including Gunnert, Zimmerman and similar
types); Specialized Power 01gger Operator, attached to Wheel-type
tractor; Tower Crane (or similar type) Operator; Tugger Operator
(two or more); Universal Equipment Operator, Shovel, Backhoe, Drag
line, Clamshell. etc., up to 8 cu. yds.

Group 9: .Crane Operator, Pneumatic or Crawler, 100 ton hoisting
capacity and over MRC rating; Helicopter Pilot, FAA qualified, When
used in construction work other than executive travel and single
casual rental; Highline Cableway Operator, over 20 ton rated capa
city and using Traveling Head and Tail Tower: Remote-control Earth
Moving EqUipment Operator; Skip Loader Operator, all types With
rated capacity of 8 cu. yds. or more; Universal EqUipment Operator,
Shovel, Backhoe, Oragline, Clamshell, etc., 8 cu. yds. and over

TRUCK DRIVERS

Group 1: Teamsters; Pick-ups; Station Wagon; Man Haul Driver

Group 2: Dump or F1atrack (2 or 3 axle); Water Truck (under 2500
gallons); Buggymobile (1 cu. yd. or less); Bus Driver; Self-pro
pelled Street Sweeper; Shop Greaser

Group 3: Dump or F1atrack (4 axle); Dumpter or Dumpster (less than
7 cu. yds.); Water Truck (2500 gallons but less than 4000 gallons);
Tireman

Group 4: Dumpter or Dumpster (7 cu. yds. but less than 16 cu. ydS);
Dump or F1atrack (5 axle); Water Truck (4000 gallons and over);
Slurry type equipment Driver or Leverman; Vacuum Pump Truck Drivers:
Flaherty Spreader or similar type equipment or Leverman; Transit Mix
(8 cu. yds. or less mixer capacity); Ambulance Driver

Group 5: Dump or F1atrack (6 axle); Transit Mix (over 8 cu. yds. but
less than 10.5 cu. yds. mixer capacity); Rock Truck (i. e. Dart,
Euclid and other similar type end dumps, single unit) less than 16
cu. yds.

Group 5A: Oil Tanker or Spreader and/or Bootman, Retortman or
Leverman

Group 6: Transit Mix (over 10.5 cu. yds. but less than 14 cu. yds.
mixer capacity); Ross Carrier, Fork Lift or Lift Truck; Hydro Lift,
Swedish Crane, Iowa 300 and similar types; Concrete Pump (when inte
gral part of Transit Mix Truck); Dump or Flatrack (7 axle); Transport
Driver (unless axle rating results in higher classification)

Group 7: Dump or Flatrack (8 axle)

Group 8: Off-highway equipment Driver including but not limited to:
2 or 4 wheel power unit, i.e Cat, OW Series, Euclid, International
and similar type equipment transporting material when top loaded or
by external means inclUding pUlling Water Tanks, Fuel Tanks or other

RW-12
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applications under Teamster Classifications; Rock truck (Dart. Eu
clid. or other similar end dump types) 16 cu. yds. and over; Eject
alls; Dumptor or Dumpster (i6 cu. yds. and over); Dump or Flatrack
(9 axle)

Group 8A: Heavy-duty Mechanic/Welder; Body and Fender Man

Group 8B: Field Equipment Servicemen or Fuel Truck Driver

Group 8C:Body and Fender lIan

Unlisted classifications needed for work not included within the
scope of the classifications listed may be added after award only as
provided in the labor standards contract clauses (29 CFR. 5.5 (a) (1)
(ii»
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CLAUSES INCORPORATED BY REFERENCE (APR 1984) FAR 52.252-2 .

This contract incorporates the following clauses by reference, with the same force
and effect as if they were given in full text. Upon request, the Contracting
Officer will make their full text available.

I. FEDERAL ACQUISITION P~GULATIONS (48 CFRCHAPTER 1) CLAUSES.

II. ENGINEER FEDERAL ACQUISITION REGULATION SUPPLEMENT (EFARS) CLAUSES.

III. DEPARTMENT OF DEFENSE FAR SUPPLEMENT (DFARS) (48 CFR CHAPTER 2) CLAUSES.

•

•

_. (END OF CLAUSE)

These clauses may be obtained by mail from Contracting Division, P.o. Box 2711,
Los Angeles, California, 90053-2325, or in person at Brunswig Square Building,
360 East Second Street, Room 300, Los Angeles, California, 90013.

••
•

•

•

••
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52.212-12

52.214-26

52.214-27

52.214-28

52.214-29

52.215-1

52.219-8

TITLB

DEFINITIONS--ALTERNATE I--(DEVIATION)

DEFINITIONS--ALTERNATE I--(DEVIATION)

OFFICIALS NOT TO BENEFIT

GRATUITIES

COVENANT AGAINST CONTINGENT FEES
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/
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SUSPENSION OF WORK

AUDIT-SEALED BIDDING

PRICE REDUCTION FOR DEFECTIVE COST OR
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BIDDING
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52.222-6

52.222-7

52.222-8
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52.222-13

52.222-14
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52.222-17

52.222-26

52.222-27

52.222-35

52.222-36

SMALL BUSINESS AND SMALL DISADVANTAGED
BUSINESS SUBCONTRACTING PLAN-
ALTERNATE I

UTt~IZATION OF WOMEN-OWNED SMALL
BUSINESSES

SMALL BUSINESS AND SMALL DISADVANTAGED
BUSI~ESS SUBCONTRACTING PLAN (DOD
CONTRACTS)

NOTICE TO THE GOVERNMENT OF LABOR
DISPUTES

CONVICT LABOR

L CONTRACT WORK HOURS AND SAFETY
f\-STANDARDS ACT--0VERTIME COMPENSATION

DAVIS-BACON ACT

WITHHOLDING OF FQNDS

PAYROLLS AND BASIC RECORDS

APPRENTICES AND TRAINEES
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SUBCONTRACTS (LABOR STANDARDS)

CONTRACT TERMINATION-DEBARMENT

COMPLIANCE WITH DAVIS-BACON AND
RELATED ACT REGULATIONS
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LABOR STANDARDS FOR CONSTRUCTION
WORK--FACILITIES CONTRACTS

EQUAL OPPORTUNITY

AFFIRMATIVE ACTION COMPLIANCE
REQUIREMENTS FOR CONSTRUCTION

AFFIRMATIVE ACTION FOR SPECIAL
DISABLED AND VIE~NAM-ERAVETERANS

AFFIRMATIVE ACTION FOR HANDICAPPED
WORKERS

EMPLOYMENT REPORTS ON SPECIAL DISABLED
VETERANS AND VETERANS OF THE VIETNAM
ERA

38. 52.222-37

•
• 12 DEC 88

e

C-3 CONST-INSIDE THE u.s.



39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

52.223-2

52.223-7500

52.225-5
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52.229-3

52.232-5

52.232-17

52.232-23

52.232-25

52.233-1

52.233-3

52.233-7000

52.236-2

52.236-3

52.236-5

52.236-6

52.236-7

52.236-8

52.236-9

52.236-10

CLEAN AIR AND WATER

DRUG-FREE WORK FORCE

BUY AMERICAN ACT--CONSTRUCTION
MATERIALS

AUTHORIZATION AND CONSENT

NOTICE AND ASSISTANCE REGARDING PATENT
AND COPYRIGHT INFRINGEMENT

PATENT INDEMNITY--CONSTRUCTION
CONTRACTS

ADDITIONAL BOND SECURITY

INSURANCE--WORK ON A GOVERNMENT
INSTALLATION

FEDERAL, STATE" ~D LOCAL TAXES

PAYMENTS UNDER FIXED-PRICE
CONSTRUCTION CONTRACTS

INTEREST

ASSIGNMENT OF CLAIMS

PROMPT PAYMENT--ALTERNATE I

DISPUTES

PROTEST AFTER AWARD

CERTIFICATION OF REQUESTS FOR
ADJUSTMENT OR RELIEF EXCEEDING
$100,000

DIFFERING SITE CONDITIONS

SITE INVESTIGATION AND CONDITIONS
AFFECTING THE WORK

MATERIAL AND WORKMANSHIP

SUPERINTENDENCE BY THE CONTRACTOR

PERMITS AND RESPONSIBILITIES

OTHER CONTRACTS .

PROTECTION OF EXISTING VEGETATION,
STRUCTURES, EQUIPMENT, UTILITIES, AND
IMPROVEMENTS

OPERATIONS AND STORAGE AREAS
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64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.1

74.2

75.

76.

77.

78.1

78.2

79.

80.

52.236-11

52.236-12

52.236-13

52.236-15

52.236-21

52.236-7000

52.236-7001

52.236-7004

52.243-4

52.243-7001

52.244-1

52.245-2

52.245-4

52.246-12

52.247-64

52.249-1

52.249-2

52.249-10

52.252-6

. USE AND POSSESSION PRIOR TO COMPLETION

CLEANING UP

.ACCIDENT PREVENTION--ALTERNATE I

SCHEDULE FOR CONSTRUCTION CONTRACTS

SPECIFICATIONS AND DRAWINGS FOR
CONSTRUCTION

COMPOSITION OF CONTRACTOR

MODIFICATION OF PROPOSALS - PRICE
BREAKDOWN

CONTRACT PRICES - BIDDING SCHEDULES

CHANGES

PRICING OF ADJUSTMENTS

SUBCONTRACTS (FIXED-PRICE CONTRACTS)

GOVERNMENT PROPERTY (FIXED-PRICE
CONTRACTS)

GOVERNMENT-FURNISHED PROPERTY (SHORT
FORM)

INSPECTION OF CONSTRUCTION

PREFERENCE FOR PRIVATELY OWNED U.S.
-FLAG COMMERCIAL VESSELS~-ALTERNATE II

VALUE ENGINEERING--CONSTRUCTION-
ALTERNATE I

TERMINATION ?OR CONVENIENCE OF THE
GOVERNMENT (FIXED-PRICE) (SHORT FORM)

TERMINATION FOR CONVENIENCE OF THE
GOVERNMENT (FIXED-PRICE)--ALTERNATE I

DE~AULT (FIXED-PRICE CONSTRUCTION)

AUTHORIZED DEVIATIONS IN CLAUSES
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GENERAL WAGE DECISION NO. AZ89-2

Supersedes General Wage Decision No. AZ88-2

State: ARIZONA

•

•

County(ies): Statewide

Construction
Type: Heavy & Highway

Construction
Description: Heavy & Highway Construction Projects
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•

••
•

Modification Record:
No.
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Publication Date
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Mar. 31, 1989
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Basic
Hourly

Rates

Fringe
Benefits

BRICKLAYERS; Stonemasons:
Northern Area:

Zone A
Zone B
Zone C
ZOfle 0
Zone E

Southern Area:
Zone A:
Bricklayers; Stonemasons
Manhole Builders

Zone B:
Bricklayers; Stonemasons
Manhole Builders

Zone C:
Bricklayers; Stonemasons
Manhole Builders

Zone 0:
Bricklayers; Stonemasons
Manhole Builders

CARPENTERS:
Northern Area:
Carpenters: Saw Filer
Piledrivermen
Millwrights

Central & Southern Areas:
Carpenters: Saw Filer
Piledrivermen
Millwrights

CEMENT MASONS:
Zone 1:

Northern Area:
Cement Masons
Concrete Troweling Machine; Sawing

and Scoring Machine; Curb and
Gutter Machine

Central & Southern Areas:
Cement Masons
Concrete Troweling Machine; Sawing

and Scoring Machine; Curb and
Gutter Machine

Zone 2:
Cement Masons
Concrete Troweling Machine; Sawing

and Scoring Machine; Curb and
Gutter Machine; Clary and similar type
of power Screed Operator

ELECTRICIANS:
Area 1:
Electricians
Cable Splicers

Area 2:
Electricians' Technicians: Cable Spli-

Vol. III
IM-2

14.95
16.95
17.95
18.45
20.45

13.13
13.43

13.50
13.80

13.88
14.18

14.63
14.93

18.625
18.98
19.29

16.125
16.48
16.29

18.505

18.74

16.005

16.24

16.445

16.68

16.81
18.16

2.39
2.39
2.39
2.39
2.39

2.62
2.62

2.62
2.62

2.62
2.62

2.62
2.62

2.55
2.55
2.59

2.55
2.55
2.59

3.05

3.05

3.05

3.05

2.62

2.62

1.30+ 3.75%
1.30+ 3.75%



16.00 2. i4+ 3%

17.95 2.14+ 3%

17.00 1.00+ 11.5%
17 .25 1.00+ 11.5%

19.00 5.40
16.00 5.40
16.00 5.40

13.08 2.77
15.61 2.77
16.19 2.77
16.46 2.77
18.01 2.77

5.90 1.27

:;10.58 2.77
13.11 . 2.77
13.69 2.77
13.96 2.77
'15.51 2.77

.... '..

5.90 1.27.

15.985 2.77
16.24 2.77
16.44 . 2.77
16~98 2.77

. 17. 295 ~"2. 77
17.655 2.77

,13.485 2.77·
13~74 2.77
13;94 2.77
14.48 2.77
14.795 2.77
15.155 2.77

13.41 4.75+ 3.5%

•

••
•

•

•

••
•

•

•
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cers:
Zone A
Zone B

Area 3:
Area 4: ;,
Elec~ricians on projects having an
electrical contract value of less

. than $20 million
Elect I" i c 1ans on proj ects hav 1ng eln
:electrical ~ontract value of $20
niill ion or more

Area 5:
Elect,ricians
Cable Splicers

*.1 RONWORKERS:
Northern Area
Southern Area
Central Area

. LABORERS:
Area 1:

Group 1
Group 2'
Group 3
Group 4
Group'5

Barricade Setter:
Placement, removal, transport, and
maintenance of the traffic control
devices

Area 2:
Group 1
Group 2
Group 3
Group 4
Group 5

Barricade Setter:
Placement, removal, transport, and
'maintenance of the traffic'control
'devices ;'. '

(Tunnel and Shaft Work):
Area 1:

Group 1
Group 2
Group 3
Group 4
Group 5
Group 5A

Area: 2
Group 1"
Group 2
Group 3
Group 4
Group 5
Group 5A

LINE CONSTRUCTION:
Zone 1:

Groundmen

Vol. III
.1<W-3 I(Mar. 31, 1989)

17.10
20.22
18.74

2.33+ 3.5%
2.33+ 3.5%

. 12%+ 1. 40
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Equipment Operator; Powdermen & Mech
anics

Linemen, Crane Operator, Sagger, and
Pi lot

Cable splicers
Zone i-A: .

Groundmen
Equipment Operator; Powdermen & Mech
anics

Linemen, Crane Operator, Sagger, and
Pi lot

Cable splicers
Zone 2:

Groundmen
EqUipment Operator; Powdermen & Mech
anics

Linemen, Crane Operator, Sagger, and
Pi lot

Cable splicers
PAINTERS:

Area 1:
Zone A:

Brush
Brush, Steel & Bridge
Spray
Spray, Steel & Bridge

Zone B: ($0.75 per hour above Zone
A BHR)

Zone C: ($1.75 per hour above Zone
A BHR)

Zone 0: ($2.oo per hour above Zone
A BHR)

Area 2:
Zone A:

Brush and Roller; Sandblaster (No
zzleman); Sheetrock Taper; Floor
Coverer; Sandblaster (pot tender)

Spray; Paperhanger
Creosote Applier
Swing Stage:
Brush; Sandblaster
Spray

Steeplejack
Steel and Bridge, Brush; Nozzle

man and Pot Tender; Steel (steam
cleaner); Electric and Air Tool
Operator; Steel Sandblaster

Steel Sandblaster
Zone B: ($1.00 per hour above Zone

A (BHR)
Zone C: ($2.50 per hour above Zone

A BHR)
Area 3:

Zone A:
Brush
Spray; Sandblaster
Paperhanger

15.83

18.15
18.66

14.41

16.74

18.15
19.73

15.40

17.74

20.12
20.67

11.60
1:2.10
1:2.05
1:2.60

13.54
13.78
13.87

13.94
14.19
14.40

14.67
14.67

1:2.47
13.07
1:2.60

4.75+ 3.5%

4.75+ 3.5%
4.75+ 3.5%

4.75+ 3.5%

4.75+ 3.5%

4.75+ 3-1/2%
4.75+ 3-1/2%

4.75+ 3-1/:2%

4.75+ 3-1/2%

4.75+ 3-1/2%
4.74+ 3-1/:2%

1.90
1.90
1.90
1.90

1.30
1.30
1.30

1.30
1.30
1.30

1.30
1. 30

1. 77
1. 77
1. 77
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(ii) The Contractor's policy of maintaining a drug-free workplace;
(iii) Any available drug counseling,rehabilitation, and employee
assistance programs: and
(iv) The penalties that may be imp~sed upon employees for drug abuse
violations occuring in the workplace; .

(3) Provide all employees engaged in performance of the contract with a copy
of the statement required by subparagraph (b)(1) of this provision;
(4) Notify such employees in the statement required by subparagraph (b)(1)
of this provision, that as a condition of continued employment on the
contract resulting from this solicitation, the emplyee will __

(i) Abide by the terms of the statement; and
(ii) Notify the employer of any criminal drug statute conviction for a
violation occuring in the workplace no later than five (5) days after
such conviction;

(5) Notify the Contacting Officer within ten (10) days after receiving
notice under subdivision (b)(4)(ii) of this provision, from an employee or
otherwise receiving actual notice of such conviction; and
(6) Within thirty (30) days after receiving notice under subparagraph (a)(4)
of this provision of a conviction, impose the following sanctions or remedial
measures on any employee who is convicted of drug abuse violations occuring
in the workplace:

(i) Take appropriate personnel action against such employee, up to and
including termination; or
(ii) Require such employees to satisfactorily participate in a drug
abuse assistance or rehabilitation program approved for such purposes by
the Federal, State, or local health, law enforcement,or other
appropriate agency.

(1') Make a good faith effort to maintain a drug-free workplace through
implementation of subparagraphs (b)(1) through (b)(6) of this provision •

(c) By submission of its offer, the offeror, if an individual who is making an
offer of any dollar value, certifies and agrees that the offeror will not engage
in the unlawful manufacture, distribution, dispensing, possession, or use of a
controlled substance in the performance of the contract resulting from this
solicita tion.
(d) Failure of the offeror to provide the certification required by subparagraphs
17.2 or 17.3 of this provision, renders the offeror unqualified and ineligible for
award. (See FAR 9.104-1(g) and 19.602-1(a)(2)(i».
(e) In addition to other remedies. available to the Government, the certification
in paragraphs (b) and (c) of this provision concerns a matter within the
jurisdiction of an agency of the United States and the making of false,
fictitious, or fradulent certifications may render the maker subject to
prosecution under Title 18, United States Code, Section 1001.
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INSTRUCTIONS TO BIDDERS

1. SOLICITATION DEFINITIONS--SEALED BIDDING (JUL 1987) FAR 52.214-1 •

"Offer" means "bid" in sealed bidding.

"Solicitation" means an invitation for bids in sealed bidding.

"Government" means United States Government

2. AMENDMENTS TO INVITATIONS TO BIDS (NOV 1988) FAR 52.214-3.

2.1 If this solicitation is amended, then all terms and conditions which are not
modified remain unchanged.

2.2 Bidders shall acknowledge receipt of any amendment to this solicitation (1)
by signing and returning the amendment, (2) by identifying the amendment number
and date in the space provided for this purpose on the form for submitting a bid,
or (3) by letter or telegram. The Government must receive the acknowledgment by
the time and at the place specified for r~ceipt of bids.

3. FALSE STATEMENT IN BIDS (APR 1984) FAR 52.214-4. Bidders must provide full,
accurate, and complete information as required by this solicitation and its
attachments. The penalty for making false statements in bids is prescribed
in 18 U.S.C. 1001.

4. SUBMISSION OF BIDS (APR 1984) FAR 52.214-5.

4.1 Bids and bid modifications shall be submitted in sealed envelopes or packages
(1) addressed to the office specified in the solicitation and (2) showing the time
specified for receipt, the solicitation number, and the name and address of the
bidder.

4.2 Telegraphic bids will not be considered unless authorized by the
solicitation; however, bids may be modified or withdrawn by written or telegraphic
notice, if such notice is received by the time speGified for receipt of bids.

5. DIRECTIONS FOR SUBMITTING BIDS.

•
I,

•

5.1 Envelopes containing bids,
addressed as follows:

Bid Under Reference No:
DACW09-89-B-0023

guarantees, etc., must be sealed, marked, and

To: U.S. ARMY ENGINEER DISTRICT,
LOS ANGELES
ATTN: Contracting Division
3636 North Central Avenue, Room 760
Phoenix, Arizona 85012-1936

••
•

5.2 Hand carried bids shall be deposited in Room 760, 3636 North Central Avenue,
Phoenix, Arizona 85012, prior to the time and date set for opening of bids or may
be delivered to Room 760 i1lUl1ediately prior to bid opening time.

IB-l



5.3 Telegraphic Modifications to Bids should be addressed to:

U.S. Army Engineer District, Los Angeles

Room 760
3636 North Central Avenue
Phoenix, Arizona 85012

5.4 Modifications to bids submitted by facsimile (telecopier) or teletyp~ are not
authorized and will not be considered.

6. EXPLANATION TO PROSPECTIVE BIDDERS (APR 1984) FAR 52.214-6. Any prospective
bidder desiring an explanation or interpretation of the solicitation, drawings,
specifications, etc., must request it in writing soon enough to allow a reply to
reach all prospective bidders before the submission of their bids. Oral
explanations or instructions. given before the award of a contract will not be
binding. Any information given a prospective bidder concerning a solicitation
will be furnished promptly to all other prospective bidders as an amendment to the
solicitation, if the information is necessary in submitting bids or if the lack of
it would be prejudicial to other prospective bidders.

7. LATE SUBMISSIONS, MODIFICATIONS, AND WITHDRAWALS OF BIDS (APR 1984)
FAR 52.214-7.

7.1 Any bid received at the office designated in the solicitation after the exact
time specified for receipt will not be considered unless it is received before
award is made and it:

7.1.1 Was sent by registered or certified mail not later than the fifth calendar
day before the date specified for receipt of bids (e. g., a bid submitted in
response to a solicitation requiring receipt of bids by the 20th of the month must
have been mailed by the 15th); or

7.1. 2 Was sent by mail (or was a telegraphic bid _if authorized), and it is
determined by the Government that the late receipt was due solely to mishandling
by the Government after receipt at the Government installation.

7.2 Any modification or withdrawal of a bid is subject to the same conditions as
in paragraph 7.1 above.

7.3 The only acceptable evidence to establish the date of mailing of a late bid,
modification, or withdrawal sent either by registered or certified mail is the
U.S. or Canadian Postal Service postmark on the wrapper or on the original receipt
from the U.S. or Canadian Postal Service. If n'either postmark shows a legible
date, the bid,. modification, or withdrawal shall be processed as if mailed late.
"Postmark" means a printed, stamped, or otherwise placed impression (exclusive of
a postage meter machine impression) that is readily identifiable without further
ac t ion as having been supplied and aff ixed by employees of the U. S. or Canadian
Postal Service on the date of mailing. Therefore, bidders should request the
postal clerks to place a hand cancellation bullis-eye postmark on both the receipt
and the envelope or wrapper.
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7.5 Notwithstanding paragraph 7.1 above, a late modification of an otherwise
successful bid that makes its terms more favorable to the Government will be
considered at any time it is received and may be accepted.'

•
7 •.4 The
Government
wrapper or'.

only acceptable evidence to establish the time of . receipt at the
installation is the time/date stamp of that installation on the bid

other documentary evidence of receipt maintained by the installation.

•
--

j

•

•

••
•

•

•

••
•

7.6 A bid may be withdrawn in person by a bidder or its authorized represen.tative
if" before the exact time set for receipt of bids, the identity of the person'
requesting withdrawal is established and that person signs a receipt for the bid.

8. PREPARATION OF BIDS-CONSTRUCTION (APR 1984) FAR 52.2l4~18.

8.1 Bids must be (1) submitted on the forms furnished by the Government or on
copies of those forms, and (2) manually signed. The person signing a bid must
initial each erasure or change appearing on any bid form.

8.2 The bid form may require bidders to submit bid prices for one or more items'
on various bases, including:

(1) Lump sum bidding;

(2) Alternate prices;

(3) Units of construction; or

(4) Any combination of subparagraphs (1) through (3) above •

8.3 If the solicitation requires bidding on all items, failure to do' so will
disqualify the bid. If bidding on all items is not required, bidders should
insert the words "no bid" in the space provided for any item on which no price is
submitted.

8.4 Alternate bids will not be considered unless this solicitation authoriz.es
their submission.

9. CONTRACT AWARD-SEALED BIDDING-CONSTRUCTION (FEB 1986) FAR 52.214-19.

9.1 The Government will evaluate bids in response to this solicitation without
discussions and will award a contract resulting from this solicitation to the
responsible bidder whose bid, conforming to the solicitation, will be most
advantageous to the Government, considering only price and the price-related
factors specifiedelsewhwere in the solicitation.

9.2 The Government may reject any or all bids, and waive informalities' or minor
irregularities in bids received.

9.3 The Government may accept any item or combination of items, unless doing so
is precluded by a restrictive limitation in the solicitation or the bid.

10. BID GUARANTEE (APR 1984) FAR 52.228-1.

10.1 Failure to furnish a bid guarantee in the proper form and amount, by the
time set for opening of bids, may be cause for rejection of the bid.
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10.2 The offeror (bidder) shall furnish a bid guarantee in the form of a firm
commitment, such as a bid bond, postal money order, certified check, cash er's
check, irrevocable letter of credit, or, under Treasury Department regulat ons,
certain bonds or notes of the United States. The Contracting Officer will return
bid guarantees, other than bid bonds, (1) to unsuccessful bidders as soon as
practicable after the opening of bids, and (2) to the successful bidder upon
execution of contractual documents and bonds (including any necessary coinsurance
or reinsurance agreements), as required by the bid as accepted.

10.3 If the successful bidder,
within the period specified for
documents or give a bond(s) as
specified, the Contracting Officer

upon acceptance of its bid by the Government
acceptance, fails to execute all contractual
required by the solicitation within the time
may terminate the contract for default.

10.4 Unless otherwise specified in the bid, the bidder will (1) allow 60 days for
acceptance of its bid and (2) give bond within 10 days after receipt of the forms
by the bidder.

10.5 In the event the contract is terminated for default, the bidder is liable
for any cost of acquiring the work that exceeds the amount of its bid, and the bid
guarantee is available to offset the difference.

11. AVAILABILITY OF SPECIFICATIONS LISTED IN THE DOD INDEX OF SPECIFICATIONS AND
STANDARDS (DODISS) (APR 1984) FAR 52.210-2. Single copies of specifications cited
in this solicitation may be obtained by submitting a written request to the supply
point listed below. The request must contain the title of the specification, its
number, date, applicable amendment(s), and the solicitation or contract number.
In case of urgency, telephone or telegraphic requests are acceptable. Voluntary
standards, which are not available to offerors and contractors from Government
sources, may be obtained from the organization responsible for their preparation,
maintenance, or publication.

Commanding Officer
U.S. Naval Publication and Forms Center
5801 Tabor Avenue
Philadelphia, PA 19120

Telex Number .....•.••••. 834295
Western Union Number •... 710-670-1685
Telephone Number .••.•••• (215) 697-3321

12. AVAILABILITY
DRAWINGS, DATA ITEM
DFARS 252.210-7003.
and other pertinent
following locations:

FOR EXAMINATION OF SPECIFICATIONS, STANDARDS, PLANS,
DESCRIPTIONS, AND OTHER PERTINENT DOCUMENTS (JUN 1977)

The specification, standards;· plans, drawings, descriptions,
documents cited in· this solicitation may be examined at the

Brunswig Square Building
Plan Room, Room 300
360 East Second Street
Los Angeles, California 90013
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13. EQUI~MENT OWNERSHIP AND OPERATING EXPENSE SCHEDULE, EFARS' 52.2/9108(f).
Whenever a contract or modification of contract price is negotiated, the
Contractor's cost proposals for equipment ownership arid operating expenses shall
be determined in accordance with the requirements of paragraph: EQUIPMENT
OWNERSHIP AND OPERATING EXPENSE SCHEDULE contained in the SPECIAL CLAUSES. A copy
of E~ 1110-1-8 "Construction Equipment Ownership and Operating Expense 'Schedule"
is available for review at Room 7216, 300 North Los Angeles Street,LosAngeles,
California.

14. SMALL BUSINESS AND SMALL DISADVANTAGED BUSINESS SUBCONTRACTING. Bidders are
cautioned that failure to comply in good faith with the CONTRACT CLAUSES entitled
(l ) "Utilization of Small Business Concerns and Small Disadvantaged Busiriess
Concerns" and (2) "Small Business and Small Disadvantaged Business Subcontracting
Plan (Alternate I)", when applicable, will be a material breach of contract. In
order, to assist prime contractors in developing a source list of Small and Small
Disadvantaged Business Concerns,you are encouraged to contact minority Contractor
associations, the Minority Business Development Agency, and the 'appropriate
General Business Servi ce Centers in your Standard Metropolitan Statistical Area,
addresses of which may be obtained from:

Write: U.S. Army Engineer District, Los Angeles
ATTN: CESPL-DE-B
P.O. Box 2711
Los Angeles, California 90053-2325

Telephone: Alice Tafoya
Small and Disadvantaged Business Utilization Specialist
Area Code (213) 894-4920

15., ADDITIONAL INFORMATION pertaining to these plans and specifications may be
obtained by writing or calling (collect calls not accepted) U.S. Army Engineer
District~ Los Angeles, Attn: Mr. G.E. Davis, P.O. Box 2711, Los Angeles,
California 90053-2325. Telephone (213) 894-5493.

15.1 All inquiries after bid opening should be directed to: Mr. B.J. Meirowsky.
Telephone (213) 894-5660. By mail: P.O. Box 2711, Los Angeles, California,
90053-1325. In person: Brunswig Square Building, Room 308, 360 East Second
Street, Los Angeles, California, 90013.

15.2 Bid Results may be obtained by calling (213) 894-3638.

17. DRAWINGS. Specifications with half-size drawings will be furnished upon
receipt of payment of $30.00 per set. Full-size drawings will be furnished upon
receipt of payment of $15.00 per set. If individual plan Sheets are requested,
they will be furnished at the rate of $0.70 for full-size for each sheet
requested, but with a minimum charge of $1.00. Computations for excavation
quantities are available for insp.ection at Room 300, Brunswig Square Building,
360 East Second Street, Los Angeles, California 90013 and Phoenix Resident Office

•

••

16. SITE INSPECTION. Arrangements
contacting: Neil Erwin, Maricopa
(602) 261-3022

for visiting the site may be
County Civil Works Resident

made by
Office,

•
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9601 North 21st Drive, Phoenix, Arizona 85021-1805. Copies of the computations
(calculations and cross sections) may be purchased at the rate of $30 per copy.
The maximum charge shall not exceed the charge for a full set of plans. No refund
of the payment for drawings will be made and the drawings need not be returned to
the District Engineer. Additional copies of the specifications alone will be
furnished an applicant at the rate of $5.00 per copy. Payments will be made by
check or money order and mailed to the U.S. Army Engineer District, Los Angeles,
P.O. Box 2711, Los Angeles, California 90053-2325. Checks and money orders
should be made payable to "FAO, U.S. Army, Los Angeles District". Over the
counter purchases of plans and specifications may be made at Brunswig Square
Building, Room 300, 360 East Second Street, Los Angeles, California 90013.

18. NOTICE OF REQUIREMENT FOR AFFIRMATIVE ACTION TO ENSURE EQUAL EMPLOYMENT
OPPORTUNITY (APR 1984) FAR 52.222-23.

18.1 The offeror's attention is called to the Equal Opportunity clause and the
Affirmative Action Compliance Requirements for Construction clause of this
solicitation.

18.2 The goals for minority and female participation, expressed in percentage
terms for the Contractor's aggregate workforce in each trade on all construction
work in the covered area, are as follows:

Goals for minority participation
for each trade

25.0 to 30.0%

Goals for female participation for
each trade

6.9%

These goals are applicable to all the Contractor's construction work performed in
the covered area. If the Contractor performs construction work in a geographical
area located outside of the covered area, the Contra~tor shall apply the goals
established for the geographical area where the work is actually performed. Goals
are published periodically in the Federal Register in notice form, and these
notices may be obtained from any Office of Federal Contract Compliance Programs
office.

18.3 The Contractor's compliance with Executive Order 11246, as amended, and the
regulations in 41 CFR 60-4 shall be based on (1) its implementation of the Equal
Opportunity clause, (2) specific affirmative action obligations required by the
claUf'le entitled "Affirmative Action Compliance Requirements for Construction," and
(3) its efforts to meet the goals. The hours of minority and female employment
and training must be substantially uniform throughout the length of the contract,
and in each trade. The Contractor shall make a good faith effort to employ
minorities and women evenly on each of its projects. The transfer of minority or
female employees or trainees from Contractor to Contractor, or from project to
project, for the sole purpose of meeting the Contractor's goals shall be a
violation of the contract, Executive Order 11246, as amended, and the regulations
in 41 CFR 60-4. Compliance with the goals will be measured against the total work
hours performed.
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18.4 The Contractor shall provide written .notification to the Director, Office of
FE!deralContract Compl~a.nce Programs, within 10 working days following award of
any . construction subcontract inexcessqf $10.,000 at any tier for construction
work under the contract resulting f·rom this solicitation. The notification shall
list the:

(1) Name, address, and telephone number of the subcontractor;

(i) Employer identification number of the subcontractor;

,(2) Estimated dollar amoun.t of the subcontract;

(3) Estimated starting and completion dates of the subcontract; and

(4) Geographical area in which the subcontract is to be performed.

18.5 As used in this Notice, and any contract resulting from this solicitation,
the "covered area" is Maricopa County, Arizona~

19. BONDS.

19.1 Bid Bonds. Each Bidder shall submit with his bid a Bid Bond (Standard Form
24) with good and sufficient surety or surities acceptable to the Government, or
other security as provided in paragraph: BID GUARANTEE hereinbefore, in the form
of twenty percent' (20%) of the bid price or $3,000,000, whichever is lesser. The
Bid Bond penalty may be expressed'in terms of a percentage of the bid price ,or may
be expressed in dollars and cents •

19.2 Performance and Payment Bonds. After the perscribed forms have been
presented to the bidder to whom award is made for signature, two, bonds, each with
good and sufficient surety or sureties acceptable to the Government, shall be
furnished; namely a Performance Bond (Standard Form 25) and a Payment Bond
(Standard Form 25A). The penal sums of such bonds will be as follows:

19.2.1 Performance Bond. The penal sum shall equal one hundred percent (100%) of
the contract price.

19.2.2 Payment Bond.

19.2.2.1 When the contract price is $1,000,000 or less, the penal sum will be
fifty percent (50%) of the contract price.

19.2.2.2 When the contract price is in excess of $1,000,000 but not more than
$5,000,000, the penal sum shall be forty percent (40%) of the contract price.

19.2.2.3 When the contract price is more than $5,000,000, the penal sum shall be
$2,500,000'.

19.3 Any bonds furnished will be furnished by the Contractor to the Government
prior to commencement of Contract performance.

NOTE: For contracts less than $25,000, Bid Bonds, and Performance and Payment
Bonds are not required.

IB-7



20. EQUAL OPPORTUNITY PREAWARD CLEARANCE OF SUBCONTRACTORS (APR 1984)
FAR 52.222-28. Notwithstanding the clause of this contract entitled
"Subcontractors," the Contractor shall not enter into a first-tier subcontract for
an estimated or actual amount of $1 million or more without obtaining in writing
from the Contracting Officer a clearance that the proposed subcontractor is in
compliance with equal opportunity requirements and therefore is eligible for
award.

21. ARITHMETIC DISCREPANCIES, EFARS 14.201/90.

21.1 For the purpose of initial evaluation of bids, the following will be
utilized in resolving arithmetic discrepancies found on the face of the Bidding
Schedule as submitted by bidders:

(a) Obviously misplaced decimal points will be corrected;

(b) In case of discrepancy between unit price and extended price, the unit
price will govern;

(c) Apparent errors in extension of unit prices will be corrected; and

(d) Apparent errors in addition of lump-sum and extended prices will be
corrected.

21.2 For the purposes of bid evaluation, the Government will proceed on the
assumption that the bidder intends his bids to be evaluated on the basis of the
unit prices, extensions, and totals arrived at by resolution of arithmetic
discrepancies as provided above and the bid will be so reflected on the abstract
of bids.

22. SERVICE OF PROTEST (NOV 1988) FAR 52.233-2.

22.1 Protests, as defined in section 33.101 of the Federal Acquisition
Regulation, that are filed directly with an agency, and copies of any protests
that are filed with General Accounting Office (GAO) or the General Services
Administration Board of Contract Appeals (GSBCA), shall be served on the
Contracting Officer (addressed as follows) by obtaining written and dated
acknowledgment of receipt from the Chief, Contracting Division, or his authorized
representative, Brunswig Square Building, Room 308, 360 East Second Street,
Los Angeles, California, 90013.

22.2 The copy of any protest shall be received in the office designated above on
the same day a protest is filed with the GSBCA or within one day of filing a
protest with the GAO.

23. CONTRACTOR BUSINESS INTEGRITY.· Offerors are hereby notified that the
apparently successful offeror(s) as a condition for award of any contract
resulting from this solicitation may be required to execute a certificate related
to business integrity.

* * * * *
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REPRESENTATIONS. CERTIFICATIONS AND OTHER STATEMENTS OF BIDDER

1. CERTIFICATES OF INDEPENDENT PRICE DETERMINATION (APR 1985) FAR 52.203-2 •

(a) The Offeror certifies tha.t-
(I) The prices in this offer have been arrived at independently, without,
for the purpose of restricting competition, any consultation. communication,
or a.greement with any other Offeror or competitor relating to (1) those
prices. (11) the intention to submit an offer. or (i11) the methods or
factors used to calculate the prices offered;
(2) The prices in this offer have not been and will not be knowingly
disclosed by the Offeror. directly or indirectly. to any other Offeror or
competitor before bid opening (in the case of a sealed bid solicitation) or
contract award (in the case of a negotiated solicitation) unless otherwise
required by law; and
(3) No attempt has been made or will be made by the Offeror to induce any
other concern to submit or not to submit an offer for the purpose of
restricting competition.

(b) Each signature on the offer is considered to be a certification by the
signatory that the signatory- •

(1) Is the person in the Offeror's organization responsible for determining!
the prices being offered in this bid or proposal. and that the signatory has
not participated and will not participate in any action contrary to
subparagraphs (a)(I) through (a)(3) above or
(2) (i) Has been authorized, in writing. to act as agent for the following
principals. in certifying that those principals have notil participated. and
will not participate in any action contrary to subparagraphs (a)(I) through
(a)(3) above

(insert f"u"'lr""lr-n~a~m~e-o"'l!f"""p"'e~r~s~o~n"'(~sT)--:rl~n~t'r"he~Ollt"fFfre~r~o~r~'~s--:o~r~g~a~n"7'l~za~t~lr"o~n~"'r~e~s~p""o~n~sT'lbr-l~e

for determining the prices offered in this bid or proposal, and the title
of his or her position in the Offeror's organization);

(11) As an authorized agent. does ~ertify that the principals named in
subdivision (b)(2)(i) above have not participated. and will not participate.
in any action contrary to subparagraphs (a)(I) through (a)(3) above; and
(iii) As an agent. has not personally participated. and will not
participate. in any action contrary to subparagraphs l(a)(l) through (a)(3)
above.

(c) If the Offeror deletes or modifies subparagraph (a)(2) above. the Offeror
must furnish with its offer a signed statement setting forth in detail the
circumstances of the disclosure.

2. CONTINGENT FEE REPRESENTATION AND AGREEMENT (APR 1984) FAR 52.203-4.

(a) Representation. The Offeror represents that. except for full-time bona fide
employees working solely for the Offeror. the Offeror-

(Bote: The Offeror must check the appropriate boxes. For interpretation
or the representation. including the term -bona fide employee." 'see
S~art 3.4 of the Federal Acquisition Regulation.) . _

(1). U has. D has not employed or retained any person or company to
solicit or obtain this contract; and ;
(2) 0 has D has not paid or agreed to pay to any person or company
employed or retained to solicit or obtain this contract· any commission,
percentage. brokerage. or other fee contingent upon or resulting from .the
award of this contract.

(b) Agreement. The Offeror agrees to provide information relating to the above
Representation as requested by· the Contracting Officer and. when subparagraph
(a)(I) or (a)(2) is answered affirmatively. to promptly submit to the Contracting
Officer-
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(1) A completed Standard Form 119, Statement of Contingent or Other Fees
(SF 119); or '
(2) A signed statement indicating that the SF 119 was previously submitted
to the same contracting office, including the date and applicable
solicitation or contract number, and representing that the prior SF 119
applies to this offer or quotation.

3. TYPE OF BUSINESS ORGANIZATION-SEALED BIDDING (JUL 1987) FAR 52.21~-2.

The bidder, by checking the app-licable box, represents that --
(a) It operates as D a corporation incorporat..ed under the laws of

the State of , B an individual, D a partnership,
D. a nonprofit organization, or a joint venture; or

(b) If the bidder is a foreign entity, it operates as [] an individual,o a partnership, D a nonprofit organization, 0 a joint
venture, or 0 a corporation, registered for business in --:- _

country

4. PARENT COMPANY AND IDENTIFYING DATA (APR 198~) FAR 52.21~-8.

(a) A "parent" company, for the purpose of this provision,. is one that owns or
controls the activities and basic business policies of the bidder. To own the
bidding company means that the parent company must own more that 50 percent of the
voting rights in that company. A company may control a bidder as a parent even
though not meeting the requirement for such ownership if the parent company is
able to formulate, determine, or veto basic policy decisions of the Offeror
through the use of dominant minority voting rights, use of proxy voting or
otherwise.
(b) The bidder 0 is, 0 is not (check applicable box) owned or controlled
by a parent company.
(c) If the bidder checked "is" in paragraph (b) above, it shall prOVide the
following information:

Name and Main Office Address
of Parent Company

(including Zip Code)
Parent Company's Employer'S

Identification Number

(d) If the bidder checked "is not" in paragraph (b) above, it shall insert its
own Employer's Identification Number on the following line ----------
5. SHALL BUSINESS CONCERN REPRESENTATION (MAY 1986) FAR 52.219-1.

The Offeror represents and certifies as part of its offer that it 0 is,
. is not a small business concern and that 0 all, 0 not all end items

to be furnished will be manufactured or produced by a SlDall business concern in
the United States, its territories or possessions, Puerto Rico, or the Trust
Territory of the Pacific Islands'. "small business ooncern," as used in this
provision, means a concern, including its affiliates, that is independently owned
and operated, not dominant in the field of operation 1n which it is bidding on
Government contracts, and qualified as a small business under the size standards
in this solicitation.
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6. SMALL DISADVANTAGED BUSINESS CONCERN REPRESENTATION (DoD 'FAR SUPPLEMENT
DEVIATION) (JUN 1988) DFARS 252.219-7005.

(a) Definition. "Small disadvanta~ed business concern, as used in this
provision, me~ns a small business concern~ includin~ mass media, owned and
controlled by individuals who are both socially and economically disadvanta~ed, as
defined in re~ulations prescribed by the U.S. Small Business Administration at 13
CFRPart 124, the majority of earnin~s of which directly accrue to such
individuals. (13 CFR Part 124 ~enerally provides that a small disadvantaged
business concern is a small business concern (l) which is at least fifty-one
percent (51%) owned by one or more socially and economically disadvantaged
individuals; or in the case of any publicly owned business, at least fifty-one
percent (51%) of the votin~ stock of which is owned by one or more socially and
economically disadvanta~ed individuals, and (2) whose management and daily
business operations are controlled by one or more such individuals.) (See 13 CFR
124.101 throu~h 124.110.)
(b) Representation. The Offeror represents that its qualifying ownership falls
within at least one of the followin~ categories, as defined in 13 CFR 124 (check
the applicable cate~ories):

Suhcontinent Asian (Asian-Indian) Anerican (US Citizen) ori~1nallv from
India, Pakistan, Bangladesh, or Sri Lanka)
Asian-Pacific American (US Citizen with origins from Japan, China, The---- Philippines, Vietnam, Korea, Samoa, Guam, U.S. Trust Territory of the
Pacifc Islands, Northern Mariana Islands, Laos, Cambodia, or Taiwan)
Black American (US Citizen)---- Hispanic American (US Citizen with ori~ins from South America, Central---- America, Mexico, Cuba, the Dominican Republic, Puerto Rico, Spain or
Portugal)
Native American (American Indians, Eskimos, Aleuts, or Native Hawaiians)---- Individual/concern currently certified for participation in the Minority---- Small Business and Capital Ownership Development Pro~ram under section
8(a) of the Small Business Act (15 U.S.C. 637(a)
Other (in addition to (c)(I), Offeror must complete (c)(2) below)----

(c) Certification.
• (n The Offeror represents and certifies, as_ part of its offer, that it

is , is not a small disadvanta~ed business concern.
(2)(Complete only if item (b) above is checked "Other")

•

•

••
•

The Offeror represents and certifies, as part of its offer, that the Small
Business Administration (SBA) has , has not made a determination
concernin~ the Offeror's status as a small disadvantaged business concern. If the
SBA has made such a determination, the date of the determination was
and the Offeror certifies that it was , was not found by the SBA to be
socially and economically disadvanta~ed as a result of that determination and that
no circumstances have changed to vary that determination.
(d) Notification. The Offeror a~re-es to notify the Contracting Officer before
award of any change in its status as a srnalldisadvantaged business concern
occurring between the submission of its offer and contract award.
(e) Penalty. The Offeror represents and certifies that the above information is

-true and understands that whoever for the purpose of securin~ a contract or
subcontract under subsection (a) of Section 1207 of Public Law 99-661
mi srepresents the status of any concern or person as a small business concern
olvned and controlled by a ninority (as described in subsection (a)) shall be
punished by a fine of not less than $10,000 or by imprisonment for not more than a
year, or both.
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7. WOMEN-O\~ED SMALL BUSINESS REPRESENTATION (APR 1984) FAR 52.219-3.

(a) Representation. The Offeror represents that it 0 is, 0 is not a women
owned small business concern.
(b) Definitions.

"Small business concern, as used in this provision, means a concern,
including its affiliates, that is independently owned and operated, not
dominant in the field of operation in which it is bidding on Government
contracts, and qualified as a small business under the criteria and size
standards in 13 CFR 121.
"Women-owned," as used in this provision, means a small business that is at
least 51 percent ownerl by a woman or women who are U.S. citizens and who also
control and operate the business.

8. CERTIFICATION OF NONSEGRATED FACILITIES (APR 1984) FAR 52.222-21.

(a) "Segregated facilities," as used in this provision, means any waiting rOOMS,

work areas, rest rooms and wash rooms, restaurants and other eating areas, time
clocks, locker rooms and other storage or dressing areas, parking lots, drinking
fountains, recreation or entertainment areas, transportation, and housing
facilities provided for employees, that are segregated by explicit directive or
are in fact segregated on the basis of race, color, religion, or national origin
because of habit, local custom, or otherwise.
(b) By the submission of this offer, the Offeror certifies that it does not and
will not maintain or provide for its employees any segregated facilities at any of 
its establishments, and that it does not and will not permit its employees to
perform their services at any location under its control where segregated
facilities are maintained. The Offeror agrees that a breach of this certification.
is a violation of the Equal Opportunity clause in the contract.
(c) The Offeror further agrees that (except where it has obtained identical
certifications from proposed subcontractors for specific time periods) it will-

(1) Obtain identical certifications from proposed subcontractors before the
award of subcontracts under which the subcontractor will be subject to the
Equal Opportunity clause;
(2) Retain the certifications in the files; and
(3) Forward the following notice to the proposed subcontractors (except if
the proposed subcontractors have submitted identical certifications for
specific time periods):

NOTICE TO PROSPECTIVE SUBCONTRACTORS OF REQUIREMENTS FOR CERTIFICATIONS OF
NONSEGREGATED FACILITIES.

A Certification of Nonsegregated Facilities must be submitted before the award of
a subcontract under which the subcontractor will be subject to the Equal
Opportunity clause. The certification may be submitted either for each
subcontract or for all subcontracts during a period (i .e., quarterly,
semiannually, or annually).

NOTE: The penalty for making false statements in offers is prescribed in
18 U~ S•C• 100 1•

9. PREVIOUS CONTRACTS AND COMPLIANCE REPORTS (APR 1984) FAR 52.222-22.

The Offeror represents that-
(a) It 0 has, 0 has not participated in previous contract or subcontract
subject either to the Equal Opportunity clause of this solicitation, the clause
originally contained in Section 310 of Executive Order No. 10925, or the clause
contained in Section 201 of Executive Order No. 11114;
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(b) It 0 has, 0 has not, filed all required compliance reports; and
(c) Representations indicating submission of required compliance reports, signed
by proposed subcontractors, will be obtained hefore subcontract awards •

10. CLEAN AIR. AND WATER CERTIFICATION (APR 1984) FAR 52.223-1.

The Offeror certifies that-
(a) . Any facili ty to be used in the performance of this proposed contract is 0,
is not 0 listed on the Environmental Protection A~ency List of Violating
FacHi ties;
(b) The Offeror will immediately notify the Contracting Officer, before award, of
the receipt of any communication from the Administrator, or a desi~nee, of the
Envi ronmental Protection A~ency, indicating that any facility that the Offeror
proposes to use for the performance of the contract is under consideration to be
listed on the EPA List of Violating Facilities; and
(c) The Offeror will include a certification substantially the same as this
certification, including this paragraph (c), in every nonexempt subcontract.

11. DATA UNIVERSAL NUMBERING SYSTEM (DUNS) NUMBER REPORTING (DEC 1980)
DFARS 252.204-7004.

In the block with its name and address, the Offeror should supply the Data
Universal Numbering System (DUNS) Number applicable to that name and address.
The DUNS Number should be preceded by "DUNS:". If the Offeror does not l-lave a
DUNS Number, it !'lay obtain one from any DUN and Bradstreet branch office.
No Offeror should delay the submission of its offer pending receipt of its DUNS
Number.

12. PREFERENCE FOR LABO~ SURPLUS AREA CONCERNS (NOV 1987) DFARS 252.209-700 •

(a) This acquisition is not set aside for labor surplus area (LSA) concerns.
However, the Offeror's status as such a concern may affect (1) entitlement to
award in case of tie offers or (2) offer evaluation in accordance with the Buy
American Act clause of this solicitation. In order to determine whether the
Offeror is entitled to a preference under (1) or (2) above, the Offeror must
identify, below, the LSA in which the costs to be incurred on account of
manufacturing or production (by the. Offeror or the first-tier subcontractors)
amount to more than 50 percent of the contract price.

(b) Failure to identify the locations as specified above will preclude
consideration of the Offeror as an LSA concern. If the Offeror is awarded a
contract as an LSA concern and would not have otherwise qualified for award, the
Offeror shaII perform the contract or cause the contract to be performed in
accordance with the obligations of an LSA concern.

13. CERTIFICATION OR DISCLOSURE OF OWNERSHIP OR CONTROL BY A FOREIGN GOVERNMENT
THAT SUPPORTS TERRORISM (NOV 1987) DFARS 252.209-7000.

(a) "Significant interest" as used in this provision means
(l) Ownership of or beneficial interest in five percent (5%) or more of the
firm's or subs idi ary"s secur ities. "Beneficial interest includes holding five
percent (5%) or more of any class of the firm's securities in nominee
shares", "street names", or some other method of holding securities that does
not disclose the heneficial owner;
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(2) Holding a management position in the firm such as director or officer;
(3) Ability to control or influence the election or appointment of directors
or officers of the firm;
(4) Ownership of ten percent (10%) or more of the assets of a firm such as
equipment, bui~dings, real estate, or other tangible assets of the firm; or
(5) Holding fifty percent (50%) or more of the indebtedness of a firm.

(b) Unless paragraph. (c) below has been completed, the Offeror, by submission of
its offer, certifies, to the best of its knowledge and belief, that no government
of a foreign country, or agent or instrumentality of a foreign country, listed
below, has, directly or indirectly, a significant interest in the Offeror or, if
the Offeror is a subsidiary, in the firm that owns or controls, directly or
indirectly, the Offeror. Such countries currently include:

(1) Cuba;
(2) Iran;
(3) Lihya;
(4) Syria; and "
(5) South Yemen.

(c) If the Offeror is unahle to certify in accordance with (b) above, the Offeror
represents that the following count ry or countries (listed in (b) above) or an
agent or instrumentality of such country or countries, have a significa~t interest
in the Offeror's firm:

Country
Significant Interest -------------'-----------------'---

14. TAXPAYER IDENTIFICATION (NOVEMBER 1988) FAR 52.204-3.

(a) Definitions.
"Common parent", as used in this solicitation provision, means an offeror that
is a member of an affiliated group of corporations that files its Federal
income tax returns on a consolidated basis.
"Corporate status", as used in this solicitation provision, means a
designation as to whether the offeror is a corporate entity, an unincorporated
entity (e.g., sole proprietorship or partnership), or a corporation providing
medical and health care services.
"Taxpayer Identification Number (TIN)", as used in this solicitation
provision, means the number required by the IRS to be used by the Contractor
in reporting income tax and other returns.

(b) The Offeror is required to submit the information required in paragraphs (c)
through (e) of .this solicitation provision in order to comply with reporting
requirements of 26 U.S.C. 6041, 6041A, and 6050M and implementing regulations
iRsued hy the Internal Revenue Service (IRS). If the resulting contract is
subject to reporting requirements described in FAR 4.902(a), the failure or.
refusal 'by the Offeror to furnish the information may result in a 20 percent
reduction of payments otherwise due under the contract.
(c) Taxpayer Identification Number (TIN).

§ TIN:
TIN has been applied for.
TIN is not required hecause:o Offeror is a nonresident alien, foreign corporation or foreign

partnership that does not have income effectively connected with the conduct
of a trade or business in the U.S. and does not have an office or place of
business or a fiscal paying agent in the U.S.;

B Offeror is an agency or instrumentality of a foreign government;
. Offeror is an agency or instrumentality of a state or local

govern::Jen t;
c=l Other. State Basis.
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(d) Corporate Status.tJ Corporation providing medical and health care services or engaged in the
billing and collecting of payments fo such services

Other corporate entity
Not a corporate entity
Sole proprietorship
Partnership
Hospital or extended care facility described in 26 CFR 501(c)(3) that is

exeMpt from taxation under 26 CPR 501(a)
(e) Common Parent.o Offeror is not owned or controlled by a common parent as defined in
paragraph (a) of this provision.

§Name and TIN of common parent:
Name: .
Tin:

15. SHALL BUSINESS CONCERN REPRESENTATION FOR THE SMALL BUSINESS COMPETITIVE
DEMONSTRATION PROGRAM (JAN 1989) DFARS 252.219-7012.

(a) Definition.
"Emerging Small Business" t as used in this solicitationt means a Small

Business Concern whose size is no greater than 50 percent (50%) of the
numerical size standard applicable to the standard industrial classification
code assigned to a contracting opportunity.

(b) . (Complete only if offeror has certified itself under the clause at FAR
52.219-1 as a small business concern under the size standards of this
solicitation. )

The offeror represents and certifies as part of its offer that it is r=I
is not t=I t an emerging small husiness •

(c) (COMPlete only if the offeror is a Small Business or an Emerging Small
Business t indicating its size range.)

Offeror I s number of employees for the past twelve months or offeror I s
average gross revenue for the last three fiscal years. (Check one of the
f ollowi ng: )

•

••
•

•

No. of Employees

50 or fewer
51 - 100

101 - 250
251 - 500
501 - 750
751 - 1 tOOO
over 1 tOOO

Ave. Annual Gross Revenues

$1 Million or less
$ltOOO~OOl - $2 Million
$2 t OOO t OOl - $3.5 Million
$3 tSOO tOOl - $5 Million
SStOOO,OOl - $10 Million

$10,000tOOl - $17 Million
over $17 Million

•

•

16. NOTICE OF EVALUATION PREFERENCE FOR SMALL DISADVANTAGED BUISNESS (SOB)
CONCERNS (UNRESTRICTED) (FEB 1988) FAR 52.129-7007.

(a) Definition. The term "small disadvantaged business (SOB) concern", as used
in this clause, has the meaning set forth in the clause entitled Small
Disadvantaged Business Concern Representation (000 FAR Supplement Deviation) (FEB
1988).
(b) Evaluation. After all other evaluation factors described in this
solicitation are applied, offers will be evaluated by adding a factor of ten
percent (10%) to offers from concerns that are not SDB concerns and to offers from
those SDB concerns which elect to waive the SDB evaluation preference (see
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paragraph (c) below) by checking the box below. However, in no event may award be
made to an SDB concern at a price which exceeds fair market price (as determined
under FAR 19.806-2) by more than ten percent (10%).

The SDB Offeror requests that the evaluation
preference in paragraph (b) above not be
given to this offer.

(c) Agreement. By submission of an offer and execution of a contract, the SDB
Offeror/Contractor (except a regular dealer) who did not waive the evaluation
preference by checking the box in paragraph (b) above agrees that in performance
of the contract in the case of a contract for--

(1) Services (except construction). At least fifty percent (50%) of the
cost of contract performance incurred for personnel shall be expanded for
employees of the concern.

(2) Supplies. The concern shall perform work for at least fifty percent
(50%) of the cost of manufacturing the supplies, not including the cost of
materials.

(3) General construction. The concern will perform at least fifteen
percent (15%) of the cost of the contract, not inclUding the cost of materials,
with its own employees.

(4) Construction by special trade contractors. The concern will perform at
least twenty-five percent (25%) of the cost of the contract, not including the
cost of materials, with its own employees.

17. CERTIFICATION REGARDING A DRUG-FREE WORKPLACE (MAR 1989) FAR 52.223-5.

(a) Definitions. As used in this provision:
"Controlled substance" means a controlled substance in schedules I through V of
section 202 of the Controlled Substances Act (21 U.S.C. 812) and as further
defined in regulation at 21 CFR 1308.11 - 1308.15.
"Conviction" means a finding of guilt (including a plea of nolo contendre) or
imposition of sentence, or both, by any judicial body charged with the
responsibility to determine violations of the Federal or State criminal drug
statutes.
"Criminal drug statute" means a Federal or non-Federal criminal statute involving
the manufacture, disturbance, dispensing, possession, or use of a controlled
substance.
"Drug free workplace" means a site for- the performance of work done in connection
with a specific contract at which employees of the Contractor are prohibited from
engaging in the unlawful manufacture, distribution, dispensing, possession, or use
of a controlled substance.
"Employee" means an employee of a Contractor directly engaged in the performance
of work wnder a Government contract.
"Individual" means an offeror/Contractor that has no more than one employee
including the offeror/Contractor.
(b) By submission of its offer, the offeror, if other than an individual, who is
making an offer that equals or exce~ds $25,000, certifies and agrees, that with
respect to all employees of the offeror to be employed under a contract resulting
from this solicitation, it will --

(1) Publish a statement notifying such employees that the unlawful
manufacture, distribution, dispensing, possession, or use of a controlled
substance is prohibited in the Contractor's workplace and specitying the
actions that will be taken against employees for violations of such
prohibition;
(2) Establish a drug-free awareness program to inform such employees about

(i) The dangers of drug abuse in the workplace;
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Continuation of Standard Form 1442
·"i:'.:"

20D. ( 1) IF THE OFFEROR IS A JOINT VENTURER, COMPLETE THE FOLLOWING:

•

(Company Name)

(Company Name)

(Company Name)

(Signature)

.. (Signature)

I (Signature)

(Title)

(Title)

(Title)

NOTE: If a Corporation is partioipating as a member of a Joint Venture, the
Certifioate as to Corporate Prinoipa1 in item (3) below must also be oomp1eted and
signed.

(2) IF THE OFFEROR IS A PARTNERSHIP, LIST FULL NAME OF ALL PAR'1'NERS

•

••
(Name)

(Name)

(Name)

(Signature )

(Signature)

(Signature)

•

•
r ,

--

•

••

(3) IF THE OFFEROR IS A CORPORATION, THE FOLLOWING CERTIFICATE SHOULD BE
COMPLETED:

CERTIFICATE AS TO CORPORATE PRINCIPAL

I, --;-_--:-_----, oertify that I am the __--------
(name)

Seoretary of the oorporation named as offeror in the within offer; that
___--:0_--: , who signed said offer on behalf of the oorporation,

(name)
was then ~~~~ of said oorporation; that the signature thereto

(title)
is genuine; and that said oontraot was dUly signed, sealed and attested for
and in behalf of said oorporation by authority of its governing body.

(Name of Corporation)

(Affix)
(CORPORATE SEAL)

(Seoretary)
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DACW09-89-B-0023

BIDDING SCHEDULE (Continued)

Item Estimated Unit Estimated
No. Description Quantity Unit Price Amount

21- MISCELLANEOUS ITEMS OF 1 Job L.S.
WORK

22. REPLACEMENT ITEMS 1 Job L.S.

23. DETOURS AND STREET 1 Job L.S.
RECONSTRUCTION

24. DUNLAP AVENUE UNDERPASS 1 Job L.S.

25. UNDERPASS RAMPS 1 Job L.S.

26. CURB AND GUTTER 12,050 Lin.Ft.

27. LANDSCAPING 1 Job L.S.

28. IRRIGATION 1 Job L.S.

29. PVC CONDUITS AT CENTRAL 720 Lin.Ft.
AND DUNLAP AVENUE

30. CONCRETE, DENTAL 500 Cu. Yd.

TOTAL ESTIMATED AMOUNT: $

•...

•

••
•

NOTES: All extensions of the unit' prices shown will be subject to verification
by the Government. In case of variation between the unit price and the
extension, the unit price will be considered to be the bid.

Amounts and prices shall be indicated in either figures or words, not
both.

If a modification to a bid based on unit prices is submitted which
provides for a lump sum adjustment to the total estimated amount, the
application of the lump gum adjustment to each unit price in the Bidding
Schedule must be stated. If it is not stated, the bidder agrees that the
lump sum adjustment shall be applied on a pro-rata basis to every unit
price in the Bidding Schedule.

Bids shall be submitted on all items of the Bidding Schedule.

* * * * *
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SPECIAL CLAUSES

•

••
•

•

Index

~::-\

1.1 Commertcement, Prosecution, and 13.
_/ Completion of Work
2. Liquidated Damages-Construction 14.
3. Contract Drawings and Specifications
4. Submittals 15.
5. Physical Data
6. Salvage Materials and Equipment 16.
7. Layou t of Work 17.
8. Quantity Surveys 18.
9. Damage to Work

10. Concrete Aggregate Sources 19.
11. Time Extensions
12. Equipment Ownership and Operating 20.

Expense Schedu,le

Performance of Work by the
Contractor

Performance Evaluation of
Contractor

Hazardous Material Identification
and Material Safety Data

As-Built Drawings .
Environmental Litigation
Time Extensions for Unusually

Severe Weather
Contractor Safety Personnel

Requirement
Continuing Contracts

2.1.2
above:

•

••
•

•

•

••
•

1. COMMENCEMENT, PROSECUTION, AND COMPLETION OF WORK (1984 APR) FAR 52.212-3.
The Contractor shall be required tb (a) commence work under this contract within
5 calendar days after the date the Contractor receives the notice to proceed,
(b) prosecute the work diligently, and (c) complete the entire work ready for use
not later than 630 calendar days after the date of receipt of notice to proceed,
except for seeding and planting. Seeding and planting shall be completed as soon
as practicable and within the time limits stated in the Technical Provisions or as
directed by the Contracting Officer. The time stated for completion shall include
final cleanup of the premises •

1.1 Sunnyslope High School. The Contractor sha~ ..all work at Sunnyslope
HighSchool (between Station 677+20 and Stati~ithin the time period
May 15 and November 15, including landscaping. b 9 '3 +-~. ~O

2. LIQUIDATED DAMAGES-CONSTRUCTION (APR 1984) FAR 52.2~-5. -~€0
2.1 If the Contractor fails to complete the work- within the time(s) specified in
the contract, or any extensions, the Contractor shall pay to the Government as
liquidated damages, the following sums separately for each day of delay.

2.1.1 Completion of the entire work as specified in paragraph 1, above: $3500.

Completion of work at Sunnyslope High School as specified in paragraph 1.1,'"'
$500.

2.2 If the Government terminates the Contractor's right to proceed, the resulting
-damage wip consist of liquidated, damages until such reasonable time as may be
required for final completion of the work together wi th any increased cos ts
occasioned the Government in completing the work.

2.3 If the Government does not terminate the Contractor's right to proceed, the
resulting damage will consist of liquidated damages until the work is completed or
accepted.

SC-1



3. CONTRACT DRAWINGS AND SPECIFICATIONS. (JAN 1965) DFARS 52.236-7002.

3.1 Ten sets of large scale contract drawings and specifications will
be furnished the Contractor wi thout charge except applicable publications
incorporated into the technical provisions by reference. Additional sets will be
furnished on request at the cost of reproduction. The work shall conform to the
following contract drawings all of which form a part of these specifications and
are available in the office of the U.S. Army Engineer District, Los Angeles,
300 North Los Angeles Street, Los Angeles, California.

3.2 The work shall conform to the following contract drawings which form a part
of these specifications and are available in the office of the U.S. Army Engineer
District, Los Angeles, 300 North Los Angeles Street, Los Angeles, California. The
list of drawings set out in the following drawing is hereby incorporated by
reference into the contract.

ARIZONA CANAL DIVERSION CHANNEL
(DREAMY DRAW TO CAVE CREEK)

District File No.

252/673

Title

Index to Contract Drawings

3.3 Omissions from the drawings or specifications or the misdescription of
details of work which are manifestly necessary to carry out the intent of the
drawings and specifications, or which are customarily performed, shall not relieve
the Contractor from performing such omi tted or misdescribed details of the work
but they shall be performed as if fully and correctly set forth and described in
the drawings and specifications.

3.4 The Contractor shall check all drawings furnished him immediately upon their
receipt and shall promptly notify the Contracting Officer of any discrepancies.
Figures marked on drawings shall in general be followed in preference to scale
measurements. Large scale drawings shall in general govern small scale drawings.
The Contractor shall compare all drawings and verify t~e figures before laying out
the work and will be responsible for any errors which might have been avoided
thereby.

4. SUBMITTALS (ER 415-1-10).

4.1 General. Reference is made to the CONTRACT CLAUSE: SPECIFICATIONS AND
DRAWINGS FOR CONSTRUCTION. The Contractor shall submit for approval all shop

/ drawings, certificates of compliance, equipment data, and/or material samples
called for by these specifications.

4.2 Submittal Register. Within 15 days after receipt of notice to proceed, the
Contractor shall complete and submit to the Contracting Officer, in duplicate,
Submi ttal Register, ENG FORM 4288, listing all submittals required under the
Contract (including the Contract Clauses, the Special Clauses and the Technical
Provisions) and dates of submittals. In addition to these items listed on ENG
Form 4288, the Contractor shall furnish submittals for any proposed deviations
from the plans or specifications. The scheduled need dates shall be recorded on
the Register for each item for control purposes. In preparing the Register,
adequate time (a minimum of 30 days) will be allowed for review, approval and
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possible resubmittal. Scheduling shall be coordinated with the approved progress
schedule. The Contractor's Quality Control Representative shall review the
Register at least every 30 days and take appropriate action to maintain an
effective system. Copies of updated or corrected Registers shall be submitted to
the Contracting Officer at least every 30 days in the quantity specified. Payment
will not be made for any material, equipment, or service which does not comply
with contract requirements.

4.2.1 The attached submittal register is a ffi1n1mUm listing of the submittals that
the Contractor shall submit to the Contracting Officer. The Contractor shall
complete those columns in the submi ttal register (ENG Form 4288) entitled "NAS
Activity Code," "Submittal Identification Number," and "Contractor Schedule
Dates." The Contractor shall coordinate the submittal register with the specific
detailed requirements of the Technical Provisions of the contract. In the case of
conflict between the Submittal Register and the Technical Provisions of this
contract, the requirements of the SPECIAL CLAUSES will govern.

4.2.2 The listing of submittals in the Submi ttal Register shall not relieve the
Contractor from providing additional submittals required by the Contracting
Officer under the Provisions of the CONTRACT CLAUSES.

4.3 Transmittals. The Contractor shall complete ENG FORM 4025, "Transmittal of
Shop Drawings, Equipment Data, Material Samples, or Manufacturer's Certificates of
Compliance" with each set of shop drawings, certificates, equipment data or
samples submitted. Blank ENG FORM 4025 will be furnished by the Contracting
Officer on request. Six (6) copies of each submittal will be required.

4.4 Shop Drawings. The Contractor shall submit to the Contracting Officer for
approval 6 copies of all shop drawings called for by these specifications. One
set will be returned to the Contractor.

4.5 Certificates of Compliance (1969 MAY OCE) EFARS 52.2!9108(d). Any
certificates required for demonstrating proof of compliance of materials with
specification requirements shall be executed in 6 copies. Each certificate shall
be signed by an official authorized to certify in behalf of the manufacturing
company and shall contain the name and address of-the Contractor, the project name
and location, and the quantity and date or dates of shipment or delivery to which
the certificates apply. Copies of laboratory test reports submitted with
certificates shall contain the name and address of the testing laboratory and the
date or dates of the tests to which the report applies. Certification shall not be
construed as relieving the Contractor from furnishing satisfactory material, if,
after tests are performed on selected samples, the material is found not to meet
the specific requirements.

4.6 Resubmittals. If a submittal is returned for correction or is not
satisfactory and is disapproved by the Contracting Officer, the Contractor shall
resubmi t the corrected material, in the same quantity, as specified for the
original submittal, for approval within 14 days after receipt of the disapproved
material.

5. PHYSICAL DATA (APR 1984) FAR 52.236-4. Data and Information furnished or
referred to below is for the·· Contractor's information. The Government shall not
be responsible for any interpretation of or conclusion drawn from the data or
information by the Contractor.
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5.1 The indications of physical conditions on the drawings and in the
specifications are the result of site investigations by surveys.

5.2 Weather Conditions. The Contractor shall satisfy himself as to the hazards
likely to arise from weather conditions. Complete weather records and reports may
be obtained from any U.S. Weather Bureau Office.

5.3 Transportation Facilities. The Contractor shall make his own investigation
of the condition of available public and private roads, railroads, and of
clearances, restrictions, bridge load limits, and other limitations affecting
transportation and ingress and egress at the site work. It shall be the
Contractor's responsibility to construct and maintain at his own expense, any haul
roads required for construction operations.

5.4 Additional Information, including but not necessarily limited to, results of
laboratory tests of material encountered in test holes or other explorations
and field logs, is available for inspection and study in the office of District
Engineer, Geotechnical Branch, 300 North Los Angeles Street, Los Angeles,
California.

6. SALVAGE MATERIALS AND EQUIPMENT (JAN 1965) DFARS 52.236-7005. The Contractor
shall maintain adequate property control records for all materials or equipment
specified to be salvaged. These records may be in accordance with the
Contractor's system of property control, if approved by the property
administrator. The Contractor shall be responsible for the adequate storage and
protection of all salvaged materials and equipment and shall replace, at no cost
to the Government, all salvaged materials and equipment which are broken or
damaged during salvage operations as the result of his negligence, or while in his
care.

7. LAYOUT OF WORK (APR 1965 aCE) EFARS 52.2/9108(b).

7.1 The Government has established bench marks and horizontal control points at
the site of the work. These are described and indicated on contract drawings.

7.2 From these control points the Contractor shall layout the work by
establishing all lines and grades at the site necessary to control the work and
shall be responsible for all measurements that may be required for the execution
of the work to the location and limit marks prescribed in the specifications or on
the contract drawings. The Contractor shall place and establish additional stakes
and markers as may be necessary for control and guidance of his construction
operations. All survey data shall be recorded in accordance with standard and
approved methods. All field notes, sketches, recordings, and computations made by
the Contractor in establishing above horizontal and vertical control points, shall
be available at all times during the progress of the work for ready examination by
the Contracting Officer or his duly authorized representative.

7.3 The Contractor shall furnish, at his own expense all such stakes, spikes,
steel pins, templates, platforms, equipment, tools, and materials and all labor as
may be required in laying out any part of the work from the control points
established by the Government. It shall be the responsibility of the Contractor
to maintain and preserve all stakes and other markers established by him until
authorized to remove them. If any of the control points established at the site
by the Government are destroyed by or through the negligence of the Contractor
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prior to their authorized removal, they may be replaced by the Contracting
Officer, and the expense of replacement will be deducted from any amount due or
which may become due the Contractor.. The Contracting Officer may require that
work be suspended at any time when horizontal and vertical control points
established at the site by the Contractor are not reasonably adequate to penni t
checking the work. Such suspension will be withdrawn upon proper replacement of
the control points.

8. QUANTITY SURVEYS (APR 1984) FAR 52.236-16. EFARS 52.2/9102(d).

8.1 Quantity surveys shall be conducted, and the data derived from these surveys
shall be used in computing the quantities of work perfonned and the actual
construction completed and in place.

8.2 The Government shall conduct the original and final surveys and make the
computations based on. them. The Contractor shall conduct the surveys for any
periods for which progress payments are requested and shall make the computations
based on these surveys. All surveys conducted by the Contractor shall be
conducted under the direction of a representative of the Contracting Officer,
unless the Contracting Officer waives this requirement in a specific instance.

8.3 Promptly upon completing a survey, the Contractor shall furnish the originals
of all field notes and all other records relating to the surveyor to the layout
of the work to the Contracting Officer, who shall use them as necessary to
determine the amount of progress payments. The Contractor shall retain copies of
all such material furnished to the Contracting Officer.

9. DAMAGE TO WORK (1966 MAR) EFARS 52.2/9109(c). The responsibility for damage
to any sart of the pennanent work shall be as set forth in the CONTRACT CLAUSE:
PERMITS AND RESPONSIBILITIES. However, if, in the judgment of the Contracting
Officer, any part of the pennanent work perfonned by the Contractor is damaged by
flood or earthquake, which damage is not due to the failure of the Contractor to
take reasonable precautions or to exercise sound engineering and construction
practices in the conduct of the work, the Contractor will make the repairs as
ordered by the Contracting Officer and full compensation for such repairs will be
made at the applicable contract unit or lump sum- prices as fixed and established
in the contract. If, in the opinion of the Contracting Officer, there are no
contract unit or lump sum prices applicable to any part of such work an equitable
adjustment pursuant to CONTRACT CLAUSE: CHANGES, will be made as full
compensation for the repairs of that part of the permanent work for which there
are no applicable contract unit or lump sum prices. Except as herein provided,
damage to all work (including temporary construction), utilities, materials,
equipment and plant shall be repaired to the satisfaction of the Contracting
Officer at the Contractor's expense, regardless of the cause of such damage.

10. CONCRETE AGGREGATE SOURCES (1965 APR OCE) EFARS 52.2/9108(b).

10.1 Concrete aggregates can be produced from existing commercial sources along
the Salt River and Cave Creek and on the Agua Fria River.

10.2 Concrete aggregates may be furnished from any of the above listed sources or
at the option of the Contractor may be furnished from any other source designated
by the Contractor and approved by the Contracting Officer, subject to the
conditions hereinafter stated•
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10.3 After the award of the contract, the Contractor shall designate in writing
only one source or one combination of sources from which he proposes to furnish
aggregates. If the Contractor proposed to furnish aggregates from a source of
from sources not listed above, he may designate only a single source or single
combination of sources for aggregates. Samples for acceptance testing shall be
provided as required by SECTION: CONCRETE of the "Technical Provisions". If a
source for coarse or fine aggregate so designated by the Contractor is not
approved for use by the Contracting Officer, the Contractor may not submit for
approval other sources but shall furnish the coarse or fine aggregate, as the case
may be, from an approved source listed above at no addtional cost to the
Government.

10.4 Listing of a concrete aggregate source is not to be construed as approval of
all materials from the source. The right is reserved to reject materials from
certain localized areas, zones, strata, or channels when such materials are
unsuitable for concrete aggregate as determined by the Contracting Officer.
Materials produced from an approved source shall meet all the requirements of
SECTION: CONCRETE of the Technical Provisions of these specifications.

11. TIME EXTENSIONS (APR 1984) FAR 52.212-6.

11.1 Notwithstanding any other provisions of this contract, it is mutually
understood that the time extensions for changes in the work will depend upon the
extent, if any, by which the changes cause delay in the completion of the various
elements of construction. The change order granting the time extension may
provide that the contract completion date will be extended only for those specific
elements so delayed and that the remaining contract completion dates for all other
portions of the work will not be altered and may further provide for an equitable
readjustment of liquidated damages under the new completion schedule.

12. EQUIPMENT OWNERSHIP AND OPERATING EXPENSE SCHEDULE.
EFARS 52.2/9108(f).

(1985 JAN HQ USACE)

12.1 Allowable cost for construction and marine plant and equipment in sound
workable condition owned or controlled and furnished by a Contractor or
subcontractor at any tier shall be based on actual cost data when the Government
can determine both ownership and operating costs for each piece of equipment or
equipment groups of similar serial and' series from the Contractor's accounting
records. ~fuen both ownership and operating costs cannot be determined from the
Contractor's accounting records, equipment costs shall be based upon the
applicable provisions of EP 1110-1-8, "Construction Equipment Ownership and
Operating Expense Schedule," Region VII. Working conditions shall be considered
to be average for determining equipment rates using the schedule unless specified
otherwise by the Contracting Officer. For equipment not included in the schedule,
rates for comparable pieces of equipment may be used or a rate may be developed
using the formula provided in the schedule. For forward pricing, the schedule in
effect at the' time of negotiations shall apply. For restrospective pricing, the
schedule in effect at the time the work was performed shall apply. For
retrospective pricing, the schedule in effect at the time the work was performed
shall apply.

12.2 Equipment rental costs are allowable, subject to the provisions of
FAR 31.105(d)(ii) and FAR 31.205-36 substantiated by certified copies of paid
invoices. Rates for equipment rented from an organization under common control,
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lease-purchase or sale-leaseback arrangements will be determined using the
schedule except that rental costs leased from an organization under common control
that has an established practice of leasing the same or similar equipment to
unaffiliated lessees are allowable. Costs for major repairs and overhaul are
unallowable.

12.3 When actual equipment costs are proposed and the total amount of the pr1c1ng
action is over $25,000, cost or pricing data shall be submitted on Standard
Form 1411, "Contract Pricing Proposal Cover Sheet." By submi tting cost or pricing
data, the Contractor grants to the Contracting Officer or an authorizing
representative the right to examine those books, records, documents and other
supporting data that will permit evaluation of the proposed equipment costs.
After price agreement the Contractor shall certify that the equipment costs or
pricing data submitted are accurate, complete and current.

13. PERFORMANCE OF WORK BY THE CONTRACTOR (1984 APR) FAR 52.236-1.

13.1 The Contractor shall perform on the site, and with its own organization.
work equivalent to at least thirty-five (35) percent of the total amount of work
to be performed under the contract. This percentage may be reduced by a
supplemental agreement of this contract if, during performing the work, the
Contractor requests a reduction and the Contracting Officer determines that the
reduction would be to the advantage of the Government.

14. PERFORMANCE EVALUATION OF CONTRACTOR (1985 JAN HQ USACE) EFARS 52.2/9006(f).

14.1 As a minimum, the Contractor's performance will be evaluated upon final
acceptance of the work. However, interim evaluation may be prepared at any time
during contract performance when determined to be in the best interest of the
Government.

14.2 The format for· the evaluation will be SF 1421, and the Contractor will
be rated either outstanding, satisfactory, or unsatisfactory in the areas of
Contractor Quality Control, Timely Performance, Effectiveness of Management,
Compliance with Labor Standards, and Compliance with Safety Standards. The
Contractor will be advised of any unsatisfactory- rating either in an individual
element or in the overall rating, prior to completing the evaluation, and all
Contractor comments will be made a part of the official record. Performance
Evaluation Reports will be available to all DOD Contracting offices for their
future use in de'termining Contractor responsibility, in compliance with
DFARS 36.201(C)(1).

15. HAZARDOUS MATERIAL IDENTIFICATION AND MATERIAL SAFETY DATA (APR 1984)
FAR 52.223-3.

15.1 The Contractor agrees to submit a Material Safety Data Sheet (Department of
Labor Form OSHA-20), as prescribed'in Federal Standard No. 313A, for all hazardous
material 5 days before delivery of the material, whether or not listed in
Appendix A of the Standard. This obligation applies to all materials delivered
under this contract which will involve exposure to hazardous materials or items
containing these materials.

15.2 "Hazardous material," as used in this clause is as defined in Federal
Standard No. 313A, in effect on the date of this contract •
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15.3 Neither the requirements of this clause nor any act or failure to act by the
Government shall relieve the Contractor of any responsibility or liability for the
safety of Government, Contractor, or subcontractor personnel or property.

15.4 The Contractor shall comply with applicable Federal, State, and local laws,
codes, ordinances, and regulations (including the obtaining of licenses and
permits) in connection with hazardous material.

15.5 The Government's rights in data furnished under this contract with respect
to hazardous material are as follows:

15.5.1 To use, duplicate, and disclose any data to which this clause is
applicable. The purposes of this right are to (i) apprise personnel of the
hazards to which they may be exposed in using, handling, packaging, transporting,
or disposing of hazardous materials; (ii) obtain medical treatment for those
affected by the material; and (iii) have others use, duplicate, and disclose the
data for the Government for these purposes.

15.5.2 To use, duplicate, and disclose data furnished under this clause, in
accordance with subparagraph 15.5.1 above, in precedence over any other clause of
this contract providing for rights in data.

15.5.3 That the Government is not precluded from using similar or identical data
acquired from other sources.

15.5.4 That the data shall not be duplicated, disclosed, or released outside the
Government, in whole or in part for any acquisition of manufacturing purpose, if
the following legend is marked on each piece of data to which this clause applies-

"This is furnished under United States Government Contract No. and
shall not be used, duplicated, or disclosed for any acquisition or manufacturing
purpose without the permission of This legend shall be marked on
any reproduction of this data."

15.5.5 That the Contractor shall not place the legend or any other restrictive
legend or any data which (i) the Contractor or any subcontractor previously
delivered to the Government without limi tations or (ii) should be delivered
without limitations under the conditions specified in the Federal Acquisition
Regulation in the clause at 52.227-18, Rights in Data.

15.6 The Contractor shall insert this clause, including this paragraph, with
appropriate changes in the designation of the parties, in subcontracts at any tier
(including purchase designations or purchase orders) under this contract involving
hazardousma terial.

16. AS-BUILT DRAWINGS (ER 415-345-38).

16.1 General. The Contractor shall furnish 3 full size sets of as-built blueline
prints for use in preparation of as-built drawings by the Government. The
as-built prints shall be a record of the construction as installed and completed
by the Contractor. They shall include all the information shown on the contract
set of drawings and a record of all deviations, modifications, or changes from
those drawings, however minor, which were incorporated in the work, all additional
work not appearing on the contract drawings, and all changes which are made after
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final inspection of the contract work. In event the Contractor accomplishes
additional work which changes the as-built conditions of the facility after
submission of the as-built drawings, the Contractor shall furnish revised and/or
additional drawings as required to depict as-built conditions. The requirements
for these additional drawings will be the same as for the as-built drawings
included in the original submission. The prints shall show the following
information, but not be limited thereto:

16.1.1 The location and description of any utility lines or other installations
of any kind or description known to exist within the construction area. The
location includes dimensions to permanent features.

16.1.2 The location and dimensions of any changes within the building or
structure•

16.1.3 Correct grade or alignment of roads, structures or utilities if any
changes were made from contract plans.

16.1.4 Correct elevations if changes were made in site grading.

16.1.5 Changes in details of design or additional information obtained from
working drawings specified to be prepared and/or furnished by the Contractor
including but not limited to fabrication, erection, installation plans and placing
details, pipe sizes, insulation material, dimensions of equipment foundations,
etc.

16.1.6 The topography and grades of all drainage installed or affected as a part
of the project construction•

16.1.7 All changes or modifications which result from the final inspection.

16.1.8 Options. Where contract drawings or specifications allow options, only
the option selected for construction shall be shown on the as-built drawings.

16.1.9 Submittal to Contracting Officer for review and approval. Not later than
2 weeks after acceptance of the project by the Government, the Contractor shall
deliver to the Contracting Officer ~ full size sets of blueline prints marked up
to depict as-built conditions. If upon review, the drawings are found to contain
errors and/or omissions, they shall be returned to the Contractor for corrections.
The Contractor shall complete the corrections and return the drawings to the
Contracting Officer within ten (10) calendar days.

16.2 Preliminary As-Built Prints. The Contractor shall maintain one set of paper
prints to show the as-built conditions. These as-built marked prints shall be
kept current and available on the jobsite a.t all times. All changes from the
contract plans which are made in the work or additional information which might be
uncovered·in the course of construction shall be accurately and neatly recorded as
they occur by means of details and notes. The as-built marked prints will be
jointly inspected for accuracy and completeness by the Contracting Officer's
representative and responsible representative of the construction Contractor prior
to submission of each monthly pay estimate. Information to be included on the
preliminary prints shall confo.rm to the requirements of final as-built prints.
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17. ENVIRONMENTAL LITIGATION (1974 NOV OCE) EFARS 52.2/9109(j).

17.1 If the performance of all or part of the work is suspended, delayed, or
interrupted due to an order of a court of competent jurisdiction as a result of
environmental litigation, as defined below, the Contracting Officer, at the
request of the Contractor, shall determine whether the order is due in any part to
the acts or omissions of the Contractor or a subcontractor at any tier not
required by the terms of this contract. If it is determined that the order is not
due in any part to acts or omissions of the Contractor or a subcontractor at any
tier other than as required by the terms of this contract, such suspension, delay,
or interruption shall be considered as if ordered by the Contracting Officer in
the administration of this contract under the terms of the CONTRACT CLAUSE:
SUSPENSION OF WORK. The period of such suspension, delay or interruption shall be
considered unreasonable, and an adjustment shall be made for any increase in the
cost of performance of this contract (excluding profit) as provided in that
clause, subject to all the provisions thereof.

17.2 The term "environmental litigation", as used herein, means a lawsuit
alleging that the work will have an adverse effect on the environment or that the
Government has not duly considered, either substantively or procedurally, the
effect of the work on the environment.

18. TIME EXTENSIONS FOR UNUSUALLY SEVERE WEATHER (DAEN-ECC-Q LTR 3 APR 84).

18.1 This provlSlon specifies the procedure for the determination of time
extensions for unusually severe weather in accordance with the CONTRACT CLAUSE:
DEFAULT. The listing below defines the monthly anticipated adverse weather for
the contract period and is based upon NOAA or similar data for the geographical
location of the project.

MONTHLY ANTICIPATED ADVERSE WEATHER CALENDAR DAYS

ELEMENT JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

P •• .10"reclpltn 0
Temp 32 F

*Total days

2
8

10

2
5

7

2
1

3

1
o

1

o
o

o

o
o

o

2
o

2

3
o

3

2
o

2

2
o

2

1
2

3

2
6

8

*Tot:':1l number of adverse weather days per month (anticipated average) is based
upon precipitation .10 inch, and temperature 32 degrees F. The concurrence factor
is approximately 10 percent between precipitation and temperature during January
and 5 percent during November, December, February, and March.

Winds 40-50 mph are relatively uncommon, although wind gusts associated with a
summer thunder~torms can exceed 45 mph on relatively rare occasions.

The site can experience light snowfall on rare occasions between late November and
early March.

18.2 Determination.

18.2.1 The above schedule of anticipated adverse weather will constitute the
base line for monthly (or portion thereof) weather time evaluations. Upon
acknowledgment of the notice to proceed and continuing throughout the contract on
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a monthly basis, actual adverse weather days will be recorded on a calendar day
basis (including weekends and holidays) and compared to the monthly anticipated
adverse weather in subparagraph 18.1 above. For purposes of subparagraph 18.2,
the term actual adverse weather days shall include days impacted by actual adverse
weather days.

18.2.2 The number of actual adverse weather days shall be calculated
chronologically from the first to the last day in each month. Once the number of
actual adverse weather days anticipated in subparagraph 18.1 above have been
incurred, the Contracting Officer will examine any subsequently occurring adverse
weather days to determine whether a Contractor is entitled to a time extension.
These subsequently occurring adverse weather days must prevent work for 50 percent
or more of the Contractor's work day and delay work critical to the timely
completion of the project. The Contracting Office will convert any delays to
meeting the above requirements to calendar days and issue a modification in
accordance with the CONTRACT CLAUSE: DEFAULT.

18.3 The Contractor's schedule must clearly define the above anticipated adverse
weather delays on all weather dependent activities.

19. CONTRACTOR SAFETY PERSONNEL REQUIREMENT (JAN 1985 HQ USACE)EFARS 52.2/9303.

19.1 The Contractor shall employ at the project site to cover all of work hours
of work at least one Safety and Occupational Health person to manage the
Contractor's accident program. Duties which are not germane to the safety program
shall not be assigned to the Safety and Health person(s). The principal safety
person shall report to and work directly for the Contractor's on-site top manager,
higher level official, or corporate safety office. The Safety and Health
person(s) shall have the authority to take immediate steps to correct unsafe or
unhealthful conditions. The presence of a Safety and Health person will not
aborgate safety responsibilities of other personnel.

19.2 Qualifications for Safety and Health person(s).

19.2.1 Shall have a degree in engineering or .safety in at least a four year
program from an accredited school; or

19.2.2 Shall have legal registration as a Professional Engineer or a Certified
Safety Professional and, in addition, shall have been engaged in safety and
occupational health for at least one (l) year of experience, no time being
credited to this one (l) year unless at least fifty (50) percent of the time was
devoted to safety and occupational health; or

19.2.3 Shall have a degree other than that specified in (a) above and, in
addition, shall have been engaged in safety and occupational health for at least
three (3). years, no time being credited to these three (3) years unless at least
fifty (50) percent of the time each year was devoted to safety and occupational
health; or

19.2.4 In lieu of a degree, shall have been engaged in safety and occupational
health for at least five (5) years, no time being credited to these five (5) years
unless at least fifty (50) percent of the time each year was devoted to safety and
occupational health;
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19.2.5 First aid work is not a creditable experience.

19.3 The name and qualification resume of the nominated safety person(s) shall be
furnished to the Contractin~ Officer for acceptability and a functional
description of duties shall be provided prior to the pre-work conference.

20. CONTINUING CONTRACTS (1985 JAN HQ USACE).

20.1 This is a continuing contract, as authorized by Section 10 of the River and
Harbor Act of September 22, 1922 (33 U.S. Code 621). The payment of some portion
of the contract price is dependent upon reservations of funds from future
appropriations. The responsibilities of the Government are limited by this clause
notwithstanding any contrary provision of the "Payments to Contractor" clause or
any other clause of this contract.

20.2 The sum of $2,000,000 has been reserved for this contract and is available
for payments to the Contractor during the current fiscal year. It is expected
that Congress will make appropriations for the future fiscal years from which
additional funds will be reserved for this contract.

20.3 Failure to make payments in excess of the amount currently reserved, or that
may be reserved from time to time, shall not entitle the Contractor to a price
adjustment under the terms of this contract except as specifically provided in
paragraphs (d) and (e) below. No such failure shall constitute a breach of this
contract, except that this provision shall not bar a breach-of-contract action if
an amount finally determined to be due as a termination allowance remains upaid
for one year due solely to a failure to reserve sufficient additional funds
therefore.

20.4 The Government may at any time reserve additional funds for payments under
the contract if there are funds available for such purpose. The Contracting
Officer will promptly notify the Contractor of any additional funds reserved for
the contract by issuing an administrative change order to the contract.

20.5 If earnings will be such that funds reserveg for the contract will be
exhausted before the end of any fiscal year, the Contractor shall give written
notice to the Contracting Officer of the estimated date of exhaustion and the
amount of additional funds which will be needed to meet payments due or to become
due under the contract during that fiscal year. This notice shall be given not
less than 45 nor more than 60 days prior to the estimated date of exhaustion.

20.6 No payments will be made after exhaustion of funds except to the extent that
additional funds are reserved for the contract. The Contractor shall be entitled
to simple interest on any payment that the Contracting Officer determines was
actually earned under the terms of contract and would have been made except for
exhaustion of .funds. Interest shall be computed from the time such payment would
otherwise have been made until actually or constructively made, and shall be at
the rate established by the Secretary of the Treasury pursuant to Public
Law 92-41, 85 STAT 97, for the Renegotiation Board, as in effect on the first day
of the delay in such payment.

20.7 Any suspension, delay, or interruption of work an.s~ng from exhaustion or
anticipated exhaustion of funds shall not constitute a breach of this contract and
shall not entitle the Contractor to any price adjustment under the "Suspension of
Work" clause or in any other manner under this contract.
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20.8 An equitable adjustment in performance time shall be made for any increase
in the time required for performance of any part of the work arising from
exhaustion of funds or the reasonable anticipation of exhaustion of funds.

20.9 1ft upon the expiration of sixty (60) days after the beginning of the fiscal
year following an exhaustion of funds t the Government has failed to reserve
sufficient additional funds to cover payments otherwise duet the Contractor t by
written notice delivered to the Contracting Officer at any time before such
additional funds are reserved, may elect to treat his right to proceed with the
work as having been terminated. Such a termination shall be considered a
termination for the convenience of the Government.

20.10 If at any time it becomes apparent that the funds reserved for any fiscal
year are in excess of the funds required to meet all payments due or to become due
to the Contractor because of work performed and to be performed under the contract
during the fiscal year t the Government reserves the right, after notice to the
Contractor, to reduce said reservation by the amount of such excess.

* * * * *
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SECTION IA

GENERAL REQUIREMENTS

Index

1. APPLICABLE PUBLICATIONS. The publications listed below form apart of this
specification to the extent referenced. The publications are referred to in the
text by the basic designation only.

1.2 . U.S. Department of COIilmerceNational Bureau of Standards, Product Standard
(Prod. Std).

•

•

•

••
•

•

1. Applicable Publications
2. Project Facilities
3. Construction Signs
4. Bulletin Board
5. Maintenance and Disposal of

Project Facilities
6. Scrap Materials
7. Salvage Materials
8. Archaeological.Findings During

Construction

1.1 Federal Specifications (Fed. Spec.).

FF-B-575C

FF-N-I05B
& Am-3

FF-N-836D
& Am-l

MM-L-75IH

TT-E-529D

TT-P-25E
& Am-2

PS 1-74

9. Public Utilities, Notices, and
Restrictions

10. Conduits for Future Cable TV
11. Public Safety
12. Personal Clothing Standards
13. Occupational Safety and Health

Act (OSHA) Standards
14. Permits
15. Required Insurance

Bolts, Hexagon and Square

Nails, Brads, Staples and Spikes:
Wi re, Cu t and Wrough t

Nut: Square, Hexagon, Cap, Slotted, '
Castle, Knurled, Welding and Single
Ball Seat

Lumber; Softwood

Enamel, Alkyd, Semi-Gloss

Primer Coating; Exterior (Undercoat
for Wood,Ready-Mixed, White and
Tints)

Construction and Industrial Plywood

•

••

2. PROJECT FACILITIES. The Contractor shall construct and/or ereCt the following
project facilities~

2.1 Construction Signs.·· The signs shall be erected as soon as possible and
within 15 days after commencement of work under this contract.

2.1.1 Fifteen Project Signs at locations designated by the Contracting Officer~

IA-I



2.1.2 Warning Signs facing approaching traffic on all haul roads crossing under
overhead power transmission lines.

2.1.3 Fifteen hard hat signs at locations directed.

2.2 Bulletin Board at the Contractor's office.

2.3 Sanitary Facilities.

3. CONSTRUCTION SIGNS.

3.1 Materials.

3.1.1 Lumber shall conform to Fed. Spec. MM-L-751, and shall be seasoned Douglas
Fir, S4S, Grade D or better except that posts, braces and spacers shall be
construction Grade (WCLB).

3.1.2
type.

Plywood shall conform to Prod. Std. PS 1, grade A-C, Group l,exterior

3.1.3 Bolts, Nuts and Nails. Bolts shall conform to Fed. Spec. FF-B-575,
nuts shall conform to Fed. Spec. FF-N-836, and nails shall conform to Fed. Spec.
FF-N-105.

3.1.4 Paints and Oils. Paints shall conform to Fed. Spec. TT-P-25 for primer and
TT-E-529 for finish paint and lettering.

3.2 Construction.

3.2.1
and 3.

Project and hard hat signs shall be constructed as detailed on Figures 1 , 2
Decals and safety signs will be furnished by the Contracting Officer.

3.2.2 Warning Signs shall be constructed of plywood not less than 1/2 inch
thick and shall be securely bolted to the supports with the bottom of the sign
face 3 feet above the ground. The sign face shall be 2 x 4 feet, all letters
shall be 4 inches in height, and the wording shall be: "WARNING: OVERHEAD
TRANSMISSION LINES."

3.3 Painting. All exposed surfaces and edges of plywood shall be given one coat
of linseed oil and be wiped prior to applying primer. All exposed surfaces of
signs and supports shall be given one coat of primer and 2 finish coats of white
paint. Except as otherwise indicated, lettering on all signs shall be black and
sized as indicated.

4. BULLETIN BOARD. A weatherproof bulletin board, approximately 36 inches wide
and 30 inches· high, with hinged glas·s door shall be provided adjacent to or
mounted on the Contractor's proje ct office. If adjacent to the office, the
bulletin board shall be securely mounted on no less than 2 posts. Bulletin board
and posts shall be painted or have other approved factory finish. The bulletin
board shall be easily accessible at all times and shall contain wage rates, equal
opportunity notice, and such other items required to be posted.

1A-2
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5. MAINTENANCE AND DISPOSAL OF PROJECT FACILITIES. The Contractor shall maintain
the project facilities in good condition throughout the life of the project. Upon
completion of work under this contract, the facilities covered under this section
will remain the property of the Contractor and shall be removed from the site at
his expense.

6. SCRAP MATERIAL. Materials indicated to be removed and not indicated to be
salvaged, stored or reinstalled are designated as scrap and shall become the
property of the Contractor and be removed from the site of work. The Contractor
'by signing this contract hereby acknowledges that he made due allowance for value,
if any, of such scrap in the contract price.

7. SALVAGE MATERIALS. All materials and/or equipment removed and indicated to be
either stored or reinstalled are designated as salvaged materials and/or
equipment. Any salvaged materials and equipment which are excess upon completion
of the work and are not indicated to be stored shall become the property of the
Contractor.

8. ARCHAEOLOGICAL FINDINGS DURING CONSTRUCTION. Should the Contractor or any of
his employees in the performance of this contract find or uncover any
archaeologi cal remains, he shall notify the Project Engineer immediately • Such
notifications will be a brief statement in writing giving the location and nature
of the findings. Should the discovery site require archaeolgoical studies
resulting in delays and/or additional work, the Contractor will be compensated by
an equitable adjustment under the CONTRACT CLAUSES of the contract.

9. PUBLIC UTILITIES, NOTICES, AND RESTRICTIONS •

9.1 General. The approximate location of all railroads, pipe lines, power and
communication lines, and other utilities known to exist within the limits of the
work are indicated on the drawings. The sizes, locations, and names of owners of
such utilities are given from available information, but their accuracy is not
guaranteed. Except as otherwise indicated on the drawings, all existj,ngutilities
will be left in place and the Contractor shall conduct his operations in such a
manner that the utilities will be protected from damage at all times, or
arrangements shall be made by the Contractor for their relocation at the
Contractor's own expense. The Contractor shall be responsible for any damage to
utilities known to exist and shall reimburse the owners for such damage caused by
his operations.

9.2 Relocation or Removal. Utilities to be relocated or removed not as part of
this contract are designated "To be Relocated by Others" or "To be Removed by
Others,·t respectively. Utilities shown on the plans and not so designated will be
left in place and be subject to the clause of the contract: PROTECTION OF
EXISTING VEGETATION, STRUCTURES, UTILITIES, AND IMPROVEMENTS of the CONTRACT
CLAUSES. . The Contractor may make. arrangements with the owner for the temporary
relocation and restoration of utilities not designated to be relocated, or for
additional work in excess of the work needed to relocate utilities designated for
relocation at no additional cost to the Government.

9.3 Utilities Not Shown. If the Contractor encounters, within the construction
limits of the entire project, utilities not shown on the plans and not visible as
of the date of this contract and if such utilities will interfere with
construction operations, he shall immediately notify the Contracting Officer in
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writing to enable a determination by the Contracting Officer as to the necessity
for removal or relocation. If such utilities are left in place, removed or
relocated, as directed hy the Contracting Officer, the Contractor shall be
entitled to an equitable adjustment for any additional work or delay.

9.4 Coordination. The Contractor shall consult and cooperate with the owner of
utilities that are to be relocated or removed by others to establish a mutual
performance schedule and to enable coordination of such work with the construction
work. These consultations shall be held as soon as possible after award of the
contract or sufficiently in advance of anticipated interference with construction
operations to provide required time for the removal or relocation of affected
utilities.

9.4.1 Utilities to be Relocated or Protected.

9.4.1.1 The Contractor shall notify the Contracting Officer, in writing,
30 calendar days prior to starting work on any utility to be relocated or
protected. On each relocation, notification shall include dates on which the
Contractor plans excavation, by-pass work, removal work and/or installation work,
as applicable. The Contractor shall also notify the following representatives of
utility owners not less than 14 days prior to start of work in the vicinity of
their respective utilities:

Flood Control District of Maricopa County
3335 West Durango Street
Phoenix, Arizona 85009
Mr. John E. Rodriguez
Telephone: (602) 262-1501

Southwest Gas Corporation
9 South 43rd Avenue
Phoenix, Arizona 85072-2075
Mr. Elton H. Buell
Telephone: (602) 484-5254

City of Phoenix
Engineering Departmen
125 E. Washington Street
Phoenix, Arizona 85004
Mr. Dwayne Williams
Telephone: (602) 256-3441

Water Department
Mr. Gerald Arakaki
Telephone: (602) 261-8229

1A-4
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Arizona Public Service
Metro Engineering Service
P.O. Box 21666
2121 W. Cheryl Drive
Phoenix, Arizona 85036
Ms. Lois Winkler
Telephone: (602) 371-6837

Salt River Project
Civil Engineering Dept.
P.O. Box 1980
Phoenix, Arizona 85001
Mr. Timothy S. Phillips
Telephone: (602) 236-2956

Dimension Cable Services
Mr. Blair Tanner
Telephone: (602) 866-0072

Mountain Bell
Mr. Fred Locke
Telephone: (602) 842-7720

or
Mr. Robert Friess
Telephone: (602) 842-7748
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9.5.8 Access to the proje~t~~l be allowed from 19th Avenue t 7th Avenue t Dunlap
Avenu~, Central Avenue, 7th Street and Northern Avenue.•••
property
provide
with his

all landowners and public entities and shall
IvaI of coordination to the Contracting Officer t

9.6 Restrictions.

•
9.6.1 Representatives of Other Agencies. Personnel
a.gencies may be present for various portions of the work.
will be responsible only to the Contracting Officer.

representing owners and
However t the Contractor

lap Ave,nue
three lane
t prior to

prior to

residential
crossings.

county t arid

------.-. --~-_.

roadwav!>existing paved

i

NOn:.'~ X
t C:V.' J., ...l..~ lining can

~ vie, 0 occur in
(...~1-~~ )rk outside

" ct t and is
,--:l>~ from Salt

Special Restrictions along tt9.6.3

9.6.2 The Contractor shall not cross
roadways with construction equir-
Crossings shall be maintained in
city'regulations.

9.6.3.1 Arizona Canal. Removal a
only take place during the annual
year 1990 from January 5 through Fe
of this period will need written Pi
not easily obtained. For year 1991
River Project office.

9.6.3.2 Dunlap Detour. Constructic
will need to be accomplished in two
detour will be in place north of Dun
June 3rd and must',> be completed wiL
September 1st.

•

•

••
•

•
.. r

•

9.6.3.~3YSlOpe High School. Construction between Station 677+20 and
Statio 693+20 must be completed between May 15th and November 15th t including
lands ca' • fgq3+(f) -
9.6.3.3.1 Electrical power to ball field lights north of the coNstruction
easement must be maintained. The power source and lines to these lights1are shown
on the drawings t but must be verified by the Contractor prior to disconnection.

9.6,.3.3.2 Temporaryfericing shall be constructed across the school property
as detailed on the drawings. The fence shall be of a type that will serve as a
visual barrier as well as a physical barrier. The fence design shall be approved
by the Contracting Officer prior to erection.

9.6.3.4 Swimming Pool. Construction of the project will require closure of the
parking lot that serves the City of Phoenix swimming pool shown on the drawings.
The Contractor sh~ll maintain safe and unrestricted pedestrian access to the pool
during the time it is open for operation.

••
9.6.3.4.1 Temporary fencing shall be constructed across the pool site on the
construction easement as detailed on the drawings. The fence shall be of a type
that will serve as a visual barrier as well as a physical barrier. The fence
design shall be approved by the Contracting Officer prior to erection.

•
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property for haul routes, with all landowners and public entities and shall
provide copies of written approval of coordination to the Contracting- Officer,
wi th his plan.

9.5.8 Access to the project will be allowed from 19th Avenue, 7th Avenue, Dunlap
Avenu~, Central Avenue, 7th Street and Northern Avenue.

9.6 Restrictions.

•
9.6.1 Representatives of Other Agencies. Personnel

. agencies may be present for various portions of the work.
will be responsible only to the Contracting- Officer.

representingownersartd
However, the Contractor

-'

•
9.6.2 The Contractor shall not cross existing paved roadways and
roadways with construction equipment except at approved marked
Crossing-s shall be maintained in accordance with applicable state,
city reg-ulations.

residential
crossings.

county, arid

•

••
•

•

•

•

9.6.3 Special Restrictions along the work areas shall apply as follows:

9.6.3.1 Arizona Canal. Removal and/or repair of Arizona Canal bank lining can
only take place during the annual dry up period. This is expected to. occur in
year 1990 from January 5 throug-h February 3. Any request to perform work outside
of this period will need written permission from the Salt River Project, ,md is
not easily obtained. For year 1991 expected dry period can be obtained from Salt
River Project office.

9.6.3.2 Dunlap Detour. Construction of the covered section across Dunlap Avenue
will need to be accomplished in two phases. During- the first phase,a three lane
detour will be in place north of Dunlap Avenue. Phase One can not start prior to
June 3rd and must" be completed with four lanes-~of traffic restored, prior to
September 1st.

9.6.3.~.yslope High School. Construction between Station 677+20 and
Statio 693+2d ~.u.st be completed between May 15th and November 15th, including-
lands ca . .• (bq 3+(£) -
9.6.3.3.1 Electrical power to ball field lights north of the coNstruction
easement must be maintained. The power source and lines to these lights;are shown
on the drawings, but must be verified by the Contractor prior to disconnection.

9.6.3.3.2 Temporaryfertcing shall be constructed across the school property
as detailed on the drawings. The fence shall be of a type that will serve as a
visual barrier as well as a physical barrier. The fence design shall be approved
by the Contracting Officer prior to erection.

9.6.3.4 Swimming Pool. Construction of the project will require closure of the
parking lot that serves the City of Phoenix swimming pool shown on the drawing-so
The Contractor shaJI maintain safe and unrestricted pedestrian access to the pool
during the time it is open for operation.

9.6.3.4.1 Temporary fencing shall be constructed across the pool site on the
construction easement as detailed on the drawings. The fence shall be of a type
that will serve as a visual barrier as well as a physical barrier. The fence
design shall be approved by the Contracting Officer prior to erection.

1A-7



9.6.4 Access and egress shall be limited to defined roadways only.

9.6.5 Additional restrictions related to environmental protection are stated in
SECTION: ENVIRONMENTAL PROTECTION.

9.6.6 Power to Pump Stations at 19th Avenue and Northern Avenue.

9.6.6.1 APS will disconnect power to the stormwater pump stations at Pump station
locations Station 747+50± and Station 615+75± upon request from the Contractor.
Provide at least one month's notice to Lois Winkler of APS (371-6837). There will
be no cost to the Contractor for the APS work.

9.6.6.2 City of Phoenix (COP) Pump Restriction. The Contractor shall keep
24-hour access to COP pump stations at Station 747+50± and 615+75±. When
Contractor is ready to remove these pumps, he shall give one month's notice to
COP. The Contractor shall also give one month's notice to APS to disconnect power
supply to pumps and for overhead line and poles to be removed.

10. CONDUITS FOR FUTURE TV CABLE.

10.1 Cable TV at Central Avenue. Dimension Cable will suspend the existing
underground cables 22 feet overhead for the duration of construction. The
Contractor shall install 2-3 inch PVC Conduits (each 180 L.F.) under the sidewalk
on the west side of Central Avenue for Cable TV. The exact' location of the
conduits shall be coordinated with Dimension Cable. Sweep the ends of the conduit
out past the sidewalk and provide a marker. Prove a 6' inch slurry cover (1 sack
mix) over the top of the conduits. The Contractor shall coordinate the
relocations with Blair Tanner of Dimension Cable (866-0072 ext. 243). Provide at
least one month's notice to Dimension Cable for both the temporary and permanent
relocations. There will be no cost to the Contractor for the relocations.

10.2 Cable TV at Dunlap Avenue. The Contractor shall install 2-3 inch PVC
conduits (each 180 L.F.) under the sidewalk on the north side of Dunlap Avenue for
Cable TV. The exact location of the conduits shall be coordinated with Blair
Tanner of Dimension Cable (866-0072 ext. 243). Sweep1:he ends of the conduit out
past the sidewalk and provide a marker.. Provide a 6 inch slurry cover (l sack
mix) over the top of the conduits.

11. PUBLIC SAFETY. Attention is directed to the CONTRACT CLAUSE: PERMITS AND
RESPONSIBILITIES. The Contractor shall furnish, install, maintain and remove
temporary fencing, barricades, and/or guards, as required, to provide protection
in the interest of public safety and in conformance with applicable Federal,
State, and local laws and ordinances. As a minimum, this will include an 8-foot
chain-link fence which completely encloses each and every part of the projects
(except at optional disposal areas) which the Contractor worked in or is working
on. The plan of this temporary fencing shall be furnished to the Contracting
Officer for approval and the fence erected prior to commencement of any work.
Whenever the Contractor's operations create a condition hazardous to the public,
he shall furnish at his own expense and wi thou t cost to the Government, such
flagmen and guards as are necessary to give adequate warning to the public of any
dangerous conditions to be encountered and he shall furnish, erect, or maintain
such fences, barricades, lights, signs and other devices as are necessary to
prevent accidents and avoid damage or injury to the public. Flagmen and guards,
while on duty and assigned to give warning and safety devices, shall conform to
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••
•

•

•

••
•

•

•

••
•

applicable city, county, and state requirements. should the Contractor appear to
be neglectful' or negligent in furnishing adequate warning and protection measures,
the Contracting Officer may direct attention to the existence of a hazard and the
necessary warning and protective measures shall be furnished and installed by the
Contractor wi thou t additional cos t to the Government. Should the Contracting
Officer point out the inadequacy of warning and protective measures, such action
of the Contracting Officer shall not relieve the Contractor from any
responsibility for public safety or abrogate his obligation to furnish and pay for
those devices. The installation of any general illumination shall not relieve the
Contractor of his responsibility for furnishing t;lnd maintaining any protective
facility. Traffic control shall conform to the Traffic ,Barricade Manual, City of
Phoenix; and Part 400 of the Uniform Standard Specifications for Public Works
Construction, Maricopa Association of Governments, Arizona.

12. PERSONAL CLOTHING STANDARDS.

12.1 Each employee shall be required to wear clothing suitable for the weather
and job conditions of the work. At a minimum, the following personal clothing

requirements shall be enforced:

12.1.1 Short sleeve shirts.

12.1.2 Long trousers.

12.1.3 Leather work shoes or other appropriate protective shoes or boots. Canvas
shoes, tennis or deck shoes are not acceptable •

13. OCCUPATIONAL SAFETY AND HEALTH ACT (OSHA) STANDARDS. The OCCUPATIONAL SAFETY
and HEALTH ACT (OSHA) STANDARDS for CONSTRUCTION (Title 29, Code of Federal
Regulations Part 1926 as revised from time to time) and the Corps of Engineers
General Safety and Health Requirements Manual, EM 385-1-1, are both applicable to
this contract. The most stringent requirement of the two standards will be
applicable.

14. PERMITS.

14.1 General. Reference is made to the clause of the contract entitled "Permi ts
and Responsibilities," which obligates the Contractor to obtain all required
liGenses and permi ts.

15. REQUIRED INSURANCE. The Contractor shall provide and maintain during the
entire period of his performance under this contract insurance coverage. The City
of Phoenix and the Maricopa County Flood Control District shall be named as
additionally insured.

.* * * * *
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SECTION IB

MEASUREMENT AND PAYMENT

Index

2. CLEAR SITE AND REMOVING OBSTRUCTIONS.

1. DIVERSION AND CONTROL OF WATER. Payment for Diversion and Control of Water
will be made at the applicable contract price, which payment shall constitute full
compensation for diverting and controlling the water in the channel and other work
areas, complete •

••
."

•

•

.-

1.
2.

3.
4•
5.
6.
7.
8~

9.
10.
11. .
12.
13.
14.
15.

Diversion and Control of Water
Clear Site and Removing

Obst ructions
Excavation
Compacted Fill, Channel
Spillways
Concrete, Top Slab
Concrete, Invert
Concrete, Walls
Color Admixture for Concrete
Steel Reinforcement
Asphalt Conc.retePav.ing
Steel ~icketFence

Side Drains
Miscellaneous Hardware
Driveway Entrances

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.

Manhole Adjustments
Station Markings
Gauging Station
Shotcrete
Air Jumper Line
Miscellaneous Items of Work
Replacement Items
Detours and Street Reconstruction
Dunlap Avenue Underpass
Underpass Ramps
Curb and Gutter
Landscaping
Irrigation
PVC Conduits at Central and

Dunlap Avenue
Concrete, Dental

•

•

-.-
•

•-
•

2.1 General. Payment shall include all costs for clearing, removal, replacement,
and restoration work (except work by others) including all existing obstructions
within the channel rights-of-way, fill sites, and the obstructions indicated for
removal outside of the rights-of-way and inside the construction easements.
Except as otherwise specified, payment for clearing and removal of work includes
applicable earthwork; filling holes, removing and plugging abandoned lines;
removal of existing buildings, swimming pools, other structures, slabs, and
sidewalks; removal of materials for salvage; protection, replacement or
restoration of utilities, fences, walls and features indicated and disposal of all
materials.

2.2 Payment for Clea,r Site and Remove Obs tructions will be made at the applicable
contract price, which payment shall constitute full compensation for clearing the
site and removing obstructions, including clearing and grubbing, complete.

3. EXCAVATION.

3.1 Measurement of Excavation. A survey of the site shall be made prior to
commencement of work, and all measurements will be based on this survey
without regard to any changes in the site that may be made between the
excavation lines and grades indicated on the drawings or staked in the
field and the ground surfaces as indicated by the above mentioned survey.
The actual slopes as excavated may be greater or less than those indicated
or staked, depending on the materials excavated and methods used in performing the
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work, but such alterations shall not change the measurement for payment from the
original lines as specified herein. The quantity of directed excavation necessary
for the removal of unsuitable foundation material as specified shall be included
in the measurement of the excavation where the unsuitable soils are encountered.
Quantities will be computed in cubic yards by the average end area method and the
planimeter will be considered a precise instrument for measurement of plotted
cross sections. All excavation outside of excavation lines shown on the drawings
will be considered as being for convience of the Contractor.

3.2 Payment.

3.2.1 Payment for Excavation including rock excavation will be made at the
applicable contract price, which payment shall constitute full compensation for
excavation for channel construction (including shoring) and other areas as
indicated on the drawings; shaping and trimming of areas to receive concrete;
loading, hauling, placement, shaping, and grading of excess excavated material in
optional disposal areas; and any costs associated with disposal of excess
excavated or cleared material in the optional disposal areas (as shown on the
drawings), complete. No payment will be included in this item for other earthwork
requirements paid for under separate bid i terns.

3.2.2 Subgrade Preparation. No separate payment will be made for subgrade
preparation and all costs in connection therewith shall be included in the
contract prices for the items to which the work applies.

3.2.3 Excavation for Structures. No separate payment will be made for excavation
for structures. All costs therefore shall be included in the applicable contract
prices for the items to which the work applies.

3.2.4 Trenches. No separate payment will be made for excavation of pipeline
trenches. All costs therefore shall be included in the applicable contract prices
for the items to which the work applies.

3.2.5 Shoring. Shoring indicated or required for Items for which separate
payments are listed in the Bid Schedule will be plac~d for under those items as
applicable.

4. COMPACTEO FILL, CHANNEL.

4.1 Measurement for Compacted Fill for Channel will be by the cubic yard
compacted as shown on the drawings, and will be made in accordance with the
requirements of paragraph: QUANTITY SURVEYS of the SPECIAL CLAUSES.

4.2 Payment for Compacted Fill, Channel
price, which payment shall constitute
hackfill behind vertical channel walls
outside the required prism), complete.
the required cut-slope.

will be made at the applicable contract
full compensation for construction of
at the required slope (including fill

No additional payment of fill outside of

4.2.1 Fill for Structures. No separate payment will be made for fill or backfill
about structures. All costs therefore shall be included in the applicable
contract prices for the items to which the work applies.
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4.2.2 Trenches. No separate payment will be made for backfilling trenches for
utilities and pipelines. All· costs therefore shallbeinc1uded in the applicable
contract prices for the items to whic.h the work' applies.

5. SPILLWAYS •.

5.1 Payment for Spillways will be at the applicable contract price, which payment
shall constitute full compensation for construction of the overflow spillways, and
the Maintenance Road spillways, including subgrade preparation; forming; aprons;
cut-off wall,s; concrete curbs adjacent to spillways; reinforcement;, guard rail;
and materials (excluding color admixture); placing; finishing; and curing of
concrete, complete.

6. CONCRETE, TOP SLAB.

6.1 Measurement of Concrete Top Slabs for' covered channel section will be made by
the cubic yards of concrete placed in the top slab above the walls, including
fillets. Concrete in excess of the dimensions shown on the drawings or wasted at
the convenience of th~ Contractor shall not be included in measurement for
payment.

7.2 Payment for Concrete Top Slabs will be made at the applicable contract price,
which payment shall constitute full compensation for construction of the box
covered channel section top slab, covered channel section manholes (complete with
covers), parapets on covered channel top slabs and fillets, and including forming;
materials (excluding steel reinforcing and color admixture); placing; finishing;
and. curing of concrete, complete. Costs for "blockouts" required for installation
of .posts for steel picket fence shall be included in this bid it~m•

7. CONCRETE, INVERT.

7.1 Measurement of Concrete, Invert will be made by the cubic yards of . concrete
placed in the inverts of the rectangular channel covered channel section, . and,
invert access ramp inverts (including the starter walls), and cut off wall
(upstream invert), as shown on the drawings. Concrete in excess of the dimensions
shown on the drawings or wasted at the convenience of the Contractor shall not be
included in measurement for payment.'

7.2 Payment for Concrete, Invert will be made at the applicable contract price,
which payment shall constitute full compensation for construction of the
rectangular channel invert,covered channel section 'inv~rt, invert access ramp
inverts, and cutoff wall (upstream invert) including subgrade preparation;
forming; materials (including scour gauges; and excluding steel reinforcing and
color admixture); placing; finishing; and curing of concrete, complete. Payment
will not include underpass ramp inverts for which separate item is provided.

8. CONCRETE, WALLS.

8.1 Measurement of Concrete, Walls will bemad~ by the cubic yards of concrete
p+aced in the walls above the starter wall in the rectangular channel section,
invert access. ramps and covered channel section; and retaining wall (including
footing) along north maintenance road between Station 741+90 and 741+15. Concrete
in access ot the dimensions shown on the drawings or wasted at the convenienc.e of
the Contractor shall not be included in measurement for payment •
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8.2 Payment of Concrete, Walls will be made at the applicable contract price,
which payment shall constitute full compensation for construction of concrete wall
above the starter wall in the rectangular channel section, invert access ramps,
and covered channel section; and retaining walls (including footing) along north
maintenance road between Station 741+90 and 740+15 including forming; materials
(excluding color admixture and steel reinforcing); placing; finishing; and curing
of concrete, complete. Payment will also include bridge transition walls; and
channel lining (excluding shotcrete) at Northern Avenue, 7th Street, 7th Avenue
and 19th Avenue bridge. Costs for "blockouts" required for installation of posts
for steel picket fence shall be included in this bid item. Payment will not
include for underpass ramp walls for which separate payment is provided.

9. COLOR ADMIXTURE FOR CONCRETE. Payment for color admixture for concrete will
be made at the applicable price, which payment shall constitute full compensation
for materials and bat ching of color admixture in concrete for walls and inverts of
Channel and Invert Access ramps; Retaining Wall along north Maintenance Road
between Station 741+90 and 740+15; Overflow Spillways and Maintenance Road
Spillways; Curb and Gutter adjacent to Maintenance Road and Curb for Maintenance
Road Spillways; Bikepaths; and other exposed concrete surfaces (excluding covered
channel section except 50 feet from each end, sidewalks, driveway and concrete
curb at parking lot) requiring the inclusion of color admixture, complete.
Payment shall also include costs for test panels for colored concrete.

10. STEEL REINFORCEMENT.

10.1 Measurement of Steel Reinforcement is limited in this item to reinforcement
in those concrete structures paid for in the Bid Schedule or a cubic yard basis
and will be made by the lengths of bars actually placed in the completed work in
accordance with the plans and specifications, approved bar schedules, or as
directed. The measured lengths will be converted to weights for the bar numbers
listed in ASTM A 615. Steel in laps indicated on the drawings, in the
specifictions, or required by the Contracting Officer will be included in
measurement for payment. No steel reinforcing wasted or included for the
convenience of the Contractor will be measured for payment. No steel supports or
spacers will be included for payment in this item; all costs for furnishing and
installing supports and spacers shall be included -in the various structures
requiring the reinforcement.

10.2 Payment for Steel Reinforcement will be made at the applicable contract
price, which payment shall constitute full compensation for furnishing and
installing steel reinforcement, complete. No payment will be included in this
item for other steel reinforcement paid for under separate bid items.

11. ASPHALT CONCRETE PAVING.

11.1 The unit of measurement for, the asphalt concrete will be the ton
(2,000 lbs.). The Contractor shall weigh each load on a certified platform
scale and shall furnish the Contracting Officer with duplicate Weighmaster's
Certificates showing the actual net weights. One ticket shall be furnished to the
plant inspector and one ticket to the inspector. The bituminous mixture shall be
weighed after mixing and no deduction will be made for the weight of bituminous
material incorporated therein. Asphalt concrete used for the convenience of the
Contractor will not be measured for payment. No measurement. will be made for
asphalt concrete used in items paid for under separate bid items.
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11.2 Payment for Asphalt Concrete Paving will be made at the applicable contract
price, which payment shall constitute full compensation for asphalt concrete in
place, including prime coat and weed killer, aggregate base course, subgrade
preparation, and all· incidentals. No payment will be included in this item for
asphalt concrete requirements paid for tinder separate bid items. No payment will
be made for exc.ess i ve thi c.knes s.

12. STEEL PICKET FENCE. Payment for Steel Picket Fence will be made at the
applicable contract price, which payment shall constitute full compensation for
steel picket fencing and gates, complete in place, including colored concrete
posts, fence pal1els, paint, anchor bolts or expansion bolts, steel plates, grout
or dry pack,hinges, cha~ns, plunger rods, and a.ll incidentals. Payment will not
include picket fence for underpass, underpass. ramps and irrigation station
enclosures· for which· separate payments are provided •

13. SIDE DRAINS. Payment for Sifie Drains will be made at the applicahle contract
pric.e,which payment shall cons,titut'e full compensation for construction of side
drains (excluding side drainJ~/a:t Dunlap Avenue underpass) including materials for
outlet structures, flap ~tes, reinfoTcement,catch basins complete with grates
(excluding catch basins at Central Avenue), concrete swale, collars, bulkheads and
earthwork, complete.

14. MISCELLANEOUS HARDWARE. Payment for Miscellaneous Hardware will be made at
the applicable contract price, which payment shall constitute full compensation
for pipe gates; pipe gate signs; . reflectors; pipe gate stoppers; covered channel
section manhole and Invert access ladders; guard rails, concrete and earthwork,
complete. No payment will. be made for color admixture for concrete under this
item•

15. DRIVEWAY ENTRANCE. Payment for Driveway Entrance will be made at the
applicable price, which payment shall constitute full compensation for the
driveway entrances, complete in place, including clearing and removing
obstructions (including existing curb and gutte~ and pavement replacement);
earthwork outside of the channel payment items limits; concrete (including steel
reinforcement) for pavemertt, sidewalks; expansion_ joints; depressed curbs and all
incidentals necessary to match existing street, curb and gutter, and sidewalks.
Payment will not include driveway entrance and sidewalks for parking lot.

16. MANHOLE ADJUSTMENTS. Payment for Manhole Adjustments will be made a t the
applicable contract price which payment shall constitute full compensation for all
necessary work to adjust manholes, complete.

17. STATION MARKINGS. Payment for Station Marking will be made at the applicable
contract price, which payment shall constitute full compensation for obtaining
materials, fabrication and installation necessary for the work, complete in place.

18. GAUGING STATION. Payment for Gauging Station will he made at the applicable
contract price, which payment shall constitute full compensation for the gauging
station, complete in place.

19. SHOTCRETE. . Payment for Shotcrete (including Arizona Canal lining) will he
made at the applicable contract price, which payment shall constitute full
compensation for the shotcrete, including reinforcement mesh, complete in place.
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20. AIR JUMPER LINE.

20.1 Payment for the Air Jumper Line will be· at the applicable contract price,
which payment shall constitute full compensation for temporary gooseneck risers
during construction, removal of the existing line, trenching, installation and
backfill of the new line above the completed covered channel and underpass,
complete.

21. MISCELLANEOUS ITEMS OF WORK.

21.1 Payment for Miscellaneous Items of Work will be made at the applicable
contract price, which payment shall constitute full compensation for furnishing
and installing all facilities; including permits, complete. Facilities include
drinking fountains complete with connections water lines, valves, fittings,
drainage pit, trenching, backfill and street repair; security lighting complete
with trenching, conduits, backfill, street repair, pull boxes, light poles, light
fixtures and electric panels; bike racks; trash receptacles, 8-foot concrete bike
path including subgrade preparation, forming and finishing; and bollards,
complete.

22. REPLACEMENT ITEMS.

22.1 Payment for Replacement Items will be made at the applicable contract price,
which payment shall constitute full compensation for removal and replacement of
landscape, turf, top soil, irrigation system (including all connections and
maintenance) the basketball court, scoreboard, backstops, bleachers, drinking
fountain, ball field lighting, fencing (including gates), concrete driveways,
parking lot (including curb and gutter and driveway) parking lot lighting, and all
other items to be reconstructed, reconnected, relocated or replaced as indicated
on the drawings between Station 673+20 and Station 693+00.

23. DETOURS AND STREET RECONSTRUCTION.

23.1 Payment for Detours and Street Reconstruction will be made at the applicahle
contract price, which payment shall constitute full compensation for construction
of the detours (including bridges); pedestrian bridges; earthwork; shoring for
detours; roadway construction; removal of existing roadway (including driveways
and sidew8.lk ramps), and reconstruction of the roadway in accordance with the
drawings; installation; maintenance and removal of all traffic control faeilities
(including pavement markings) as shown on the drawings; installation and removal
of street lights; protection and adjustments to utili,ties; removal of all items
and restoration of the area to existing grades or as indicated on the drawings;
pick-up Government supplied box beams from Maricopa County storage area at Adobe
Dam to a construction site; delivery Government supplied and new constructed box
beams to Maricopa County storage area at Adobe Dam; and all other work indicated
on the drawings or in the specifications (including catch basins at Central
Avenue).

24. DUNLAP AVENUE UNDERPASS.

24.1 Payment for Dunlap Avenue Underpass will be made at the applicable contract
price,which payment shall constitute full compensation for all labor, materials
and equipment to construct the underpass complete. This in~ludes all excavation,
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backfill, forming, concrete, reinforcing s"f=ee:r-;--u-~~_,_~__~_.__,- picket fence,
color admixture, finishing and curing, complete. Payment will not include
security lighting for which a separate item is provided.

25. UNDERPASS RAMPS.

25.1 Payment for Underpass Ramps will be made at the applicable contract
price, which payment shall constitute full compensation for all labor,
materials and equipment to construct the underpass ramp walls and inverts at
Northern Avenue, 7th Street, and Dunlap Avenue. This includes all excavation,
backfill, forming, concrete, reinforcing steel, picket fence, color admixture,
finishing and curing, complete. Payment will not include security lighting for
which a separate item is provided.

26. CURB AND GUTTER.-"

• 26.1 Measurement
labor, material,
complete.

of Curb and Gutter will be by the lineal foot, including all
and equipment necessary to construct the curb and gutter

•

••
•

•

•

••
•

26.2 Payment of Curb and Gutter will be at the applicable contract price, which
payment shall constitute full compensation for all labor, material and equipment
to construct the curb and gutter, including transitions, subgrade preparation,
forming, and finishing, complete. Payment will not include curbs or curb and
gutter adjacent to driveway entrances, spillways, and in parking lot.

27. LANDSCAPING •

27.1 Payment for Landscaping will include all labor, materials, and equipment
necessary to furnish, install, protect and maintain the plant materials as shown
on the contract drawings; furnish and install or construct landscape features,
including screen walls, planters (including footings, and walls complete),
concrete bands for landscape areas, sand base, interlocking pavers (including
curbing and sand base), decomposed granite, seat walls, concrete headers, top soil
(excluding top soil between Station 673+20 and 693+00) and other work as shown on
the contract drawings.

28. IRRIGATION.

28.1 Payment for Irrigation will include all labor, materials, and equipment
necessary to furnish, and install all irrigation system facilities complete. This
includes all work necesary to tie into existing water lines; irrigation stations
(including enclosures ramp and pad, complete); rain gauge stand pipe (including
footing, conduit, and connections complete); necessary electrical facilities to
provide power to the irrigation stations; complete.

29. PVC CONDUITS AT CENTRAL AND DUNLAP AVENUE.

29.1 Measurement of 3 inch PVC Conduits will be by the lineal foot, including all
labor, material, and equipment necessary to construct PVC Conduits.

29.2 Payment of 3 inch PVC Conduits will be at the applicable contract price,
which payment shall constitute full compensation for all labor, material and
equipment to construct the PVC Conduits including subgrade preparation, 6 inch
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slurry cover (l sack mix) over the top of the conduits, forming and finishing,
complete. There will be no cost to the Contractor for the relocations.

30. CONCRETE, DENTAL.

30.1 Measurement of Concrete,
concrete acceptably placed in
the "s" line and the "A" line,
beyond the "s" line or wasted
included in the measurement for

Dental will be made by the cuhic yards of dental
the invert of the rectangular channel between

as shown on the drawings. Dental concrete placed
at the convenience of the Contractor shall not be
payment.

30.2 Payment for Concrete, Dental will be made at the applicable contract prIce,
which shall canst ltute full compensation for the dental concrete, complete in
place.

* * * * *
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SECTION lC

CONTRACTOR'S QUALITY CONTROL

Index

••

1. General
2. Quality Control Plan
3. Quality Control Organization
4. Submittals
5. Control
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1. GENERAL. The Contractor shall establish and maintain an effective quality
control system in compliance with CONTRACT CLAUSE: INSPECTION OF CONSTRUCTION.
The quality control system consist of plans, procedures, and organization
necessary to provide materials, equipment, workmanship, fabrication, construction
and operations which comply with contract requirements. The system shall cover
construction operations, both onsite and o££site, and shall be keyed to the
proposed construction sequence.

2. QUALITY CONTROL PLAN.

2.1 General. The Government win consider an interim plan for the first 15 days
of operation. However, the Contractor shall furnish for approval by the
Government, not later than 30 days after receipt of Notice to Proceed the
Contractor Quality Control (CQC) Plan with which he proposes to implement the
requirements of CONTRACT CLAUSE entitled "INSPECTION OF CONSTRUCTION". The plan
shall identify personnel, procedures, instructions, records, and forms to be used.
If the Contractor fails to submit an acceptable QC plan with the time herein
prescribed, the Contracting Officer (CO) may refuse to allow construction to start
if an acceptable interim plan is not furnished or withhold funds from progress
payments in accordance with the CONTRACT CLAUSE entitled "PAYMENTS UNDER
FIXED-PRICE CONSTRUCTION CONTRACTS" until such time as the Contractor submits an
acceptable final plan.

2.2 Coordination Meeting. Before start of corrstruction, the Contractor shall
meet with the CO and discuss the Contractor's quality control system. During the
meeting, a mutual understanding of the system details shall be developed,
including the forms for recording the CQC operations, control activities, testing,
administration of the system for both onsite and offsite work, and the
interrelationship of Contractor's inspection and control with the Government 's
inspection. Minutes of the meeting shall be prepared and signed by both the
Contractor and the CO. The minutes shall become a part of the contract file.
There may also be occasions when subsequent conferences will be called to
reconfirm mutual understandings.

2.3 The· Quality Control Plan. . This plan shall include as a minimum, the
following:

2.3.1 A description of the quality control organization including chart showing
lines of authority and acknowledgement that the CQC s.taff shall conduct the phase
inspections for all aspects of the work specified and shall report to the project
manager or someone higher in the Contractor's organization.
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2.3.2 The name, qualifications, duties, responsibilities and authorities of each
person assigned a QC functions.

2.3.3 A copy of the letter to the QC manager signed by an authorized official of
the firm, which describes the responsibilities and delegates the authorities of
the QC manager shall be furnished.

2.3.4 Procedures for scheduling and managing submittals, including those of
subcontractors, offsite fabricators, suppliers and purchasing agents.

2.3.5 Control testing procedures for each specific test. (Laboratory facilities
will be approved by the Contracting Officer).

2.3.6 Reporting procedures including proposed reporting formats.

2.4 Acceptance of Plan. Acceptance of the Contractor's plan is required prior to
the start of construction. Acceptance is conditional and will be predicated on
satisfactory performance during the construction. The Government reserves the
right to require the Contractor to make changes in his CQC plan and operations as
necessary to obtain the quality specified.

2.5 Notification of Changes. After acceptance of the QC plan, the Contractor
shall notify the CO in writing of any proposed change. Proposed. changes are
subject to acceptance by CO.

3. QUALITY CONTROL ORGANIZATION.

3.1 System Manager. The Contractor shall identify an individual, within his
organization at the site of the work, who shall be responsible for overall
management of CQC and have the authority to act in all CQC matters for the
Contractor. This CQC System Manager shall be approved by the CO.

3.2 Personnel. A staff shall be maintained under the direction of the system
manager to perform all QC activities. The actual strength of the staff during any
specific work period may vary to cover work phase needs, shifts, and rates of
placement. The personnel of this staff shall be fully qualified by experience and
technical training to perform their assigned responsibilities and shall be
directly hired by and work for the Prime Contractor.

NOTE: Minimum staffing and qualifications may be specified.

4. SUBMITTALS. Submittals shall be as specified in the SPECIAL CLAUSE entitled
"SUBMITTALS". The CQC Organization shall be responsible for certifying that all
submittals are in compliance with the contract requirements.

5. CONTROL. Contractor Quality Control is the means by which the Contractor
assures himself that his construction complies with the requirements of the
contract plans and specifications. The controls shall be adequate to cover all
construction operations, including both onsite and offsite fabrication, and will
be keyed to the proposed construction sequence. The controls shall include at
least three phases of inspection for all definitive features of work as follows:
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5.1 Preparatory Inspection. This shall be performed prior to beginning any work
on any definable feature of work. It shall include a review of contract
requirements; a check to assure that all materials and/or equipment have been
tested, submitted and approved; a check to assure that provisions have been made
to provide required control testing; examination of the work area to ascertain
that all preliminary work has been completed; and a physical examination of
materials, equipment and sample work to assure that they conform to approved shop
drawings or submittal data and that all materials and/or equipment are on hand.
The Contracting Officer Representative (COR) shall be notified at least 24 hours
in advance of the preparatory inspection and such inspection shall be made a
matter of record in the Contractor's Quality Control documentation as required
below. Subsequent to the preparatory inspection and prior to commencement of
work, the Contractor shall instruct each applicable worker as to the acceptable
level of workmanship required in his CQC plan in order to meet contract
specifications.

5.2 Initial Inspection. This shall be performed as soon as a representative
portion of the particular feature of work has been accomplished and shall include
examination of the quality of workmanship and a review of control testing for
compliance with contract requirements, use of defective or damaged materials,
omissions, and dimensional requirements. The Contracting Officer's Representative
shall be notified at least 24 hours in advance of the initial inspection and such
inspection shall be made a matter of record in the CQC documentation as required
below.

5.3 Follow-up Inspections. These shall be performed daily to assure continuing
compliance with contract requirements, including control testing, until completion
of the particular feature of work. Such inspections shall be made a matter of
record in the CQC documentation as required below. Final follow up inspections
shall be conducted and test deficiencies corrected prior to the addition of new
features of work.

6. TESTS.

6.1 Testing Procedure. The Contractor shall perform tests specified or required
to verify that control measures are adequate to provide a product which conforms
to contract requirements. The Contractor shall procure the services of an
industry recognized testing laboratory or he may establish an approved tes ting
laboratory at the project site. A list of tests which the Contractor understands
he is to perform shall be furnished as a part of the CQC plan to the Contracting
Officer. The list shall give the test name, specification paragraph containing
the test requirements, and the personnel and laboratory responsible for each type
of test. The Contractor shall perform the following activities and record and
provide the following data.

6.1.1 Verify that testing procedures comply with contract requirements.

6.1.2 Verify that facilities and testing equipment are available and comply with
testing standards.

6.1. 3 Check tes t instrument calibration data against certified standards.

6.1.4 Verify that recording forms, including all of the test documentation
requirements, have been prepared.
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6.2 Testing.

6.2.1 Capability Check. The COR will have the right to check laboratory
equipment in the proposed laboratory for compliance with the standards set forth
in the contract specifications and to check laboratory technician's testing
procedures and techniques.

6.2.2 Capability Re-Check. If the selected laboratory fails the capability
check, the Contractor will be assessed a charge of $675.00 to reimburse the
Government for each succeeding re-check of the laboratory or the checking of a
subsequently-selected laboratory. Such costs will be deducted from the contract
amount due the Contractor.

6.2.3 Project Laboratory. The COR will have the right to utilize the
Contractor's control testing laboratory and equipment to make assurance tests and
to check the Contractor's testing procedures, techniques, and test resul ts at no
additional cost to the Government.

6.2.4 Transportation of Samples for Testing. Costs incidental to the
transportation of samples or materials will be borne by the Contractor. Samples
of materials for test verification and acceptance testing by the Government shall
be delivered to the Corps of Engineers Division Laboratory, f.o.b., at the
following address:

For delivery by mail:

For other deliveries:

Director
South Pacific Division Laboratory
U.S. Army Corps of Engineers
P.O. Box 37
Sausalito, CA 94966

Director
South Pacific Division Laboratory
U.S. Army Corps of Engineers
Bridgeway, Foot of Spring Street
(Building directly east of 2000 Bridgeway)
Sausalito, CA 94965

7. COMPLETION INSPECTION. At the completion of all work or any increment thereof
established by a completion time stated in the paragraph: COMMENCEMENT,
PROSECUTION, AND COMPLETION OF WORK of the SPECIAL CLAUSES, or stated elsewhere in
the specifications, the CQC System Manager shall conduct a completion inspection
of the\work and develop a punch list of items which do not conform to the approved
plans and specifications. Such a list shall be included in the CQC documentation,
as required by paragraph: DOCUMENTATION below, and shall include the estimated
date by which the deficiencies will be corrected. The CQC System Manager or his
staff shall make a second completion inspection to ascertain that all deficiencies
have been corrected and so notify the Contracting Officer's Representative. The
completion inspection and any defeciency corrections required by this paragraph
will be accomplished within the time stated for completion of the entire work or
any particular increment thereof if the project is divided into increments by
separate completion dates.
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8. DOCUMENTATION.

8.1 The Contractor shall maintain correct records of quality control operations,
activities, and tests performed including the work of suppliers and
subcontractors. In addi don, these records shall include factual evidence that
the required activities or tests have been performed, including but not limited to
the following:

8.1.1 Type and number of control activities and tests involved.

8.1.2 Results of control activities or tests •

8.1.3 Nature of defects, causes for rejection, etc.

8.1.4 Proposed remedial action.

8.1.5 Corrective actions taken.

8.2 These records shall cover both conforming and defective or deficient features
and shall include a statement that supplies and materials incorporated in the work
comply with the contract. Legible copies of these records shall be furnished to
the CO by noon of workday following date of report.

9. NOTIFICATION OF NONCOMPLIANCE. The Contracting Officer will notify the
Contractor of any noncompliance with the foregoing requirements. The Contractor
shall, after receipt of such notice inunediately take corrective action. Such
notice, when delivered to the Contractor or his representative at the site of the
work, shall be deemed sufficient for the purpose of notification. If the
Contractor fails or refuses to comply promptly, the Contracting Officer may issue
an order stopping all or part of the work until satisfactory corrective action has
been taken. No part of the time lost due to any such stop orders shall be made
the subject of claim for extension of time or for excess costs or damage by the
Contractor.

* * * * *

lC-5



•

••
SECTION ID

ENVIRONMENTAL PROTECTION

Index

••

1. Scope
2. Quality Control
3. Submit ta1s
4. Subcontractors
5. Notification
6. Protection of Environmental

Resources

7. Restoration of Landscape
Damage

8. Maintenance of Pollution
Control Facilities

9. Training of Contractor Personnel
. In ·Pollution Control .

10. Post Construction CleanUp

•

•

••
•

•

•

••
•

1. SCOPE. This section covers prevention of environmental pollution and damage
as the result of construction operations under this contract and for those
measures set forth in other Technical Provisions of these specifications. For the
purpose of this specification, environmental pollution and damage is defined as
the presence of chemical, physical, or biological elements or agents which
adversely affect human health or welfare; unfavorably alter ecological balances of
importance to human life; affect other species of importance to man; or de~rade

the utility of the environment for aesthetic, cultural and/or historical
purposes. The control of environmental pollution and damage requires
consideration of air, water, and land, and includes management of visual
aesthetics, noise, solid waste, radiant energy and radioactive materials, as well
as other pollutants •

2. QUALITY CONTROL. The Contractor shall establish and maintain quality control
for environmental protection of all items set forth herein. The Contractor shall
record on daily reports any problems in complying with laws, regulations and
ordinances and corrective action taken.

3. SUBMITTALS. The Contractor shall submit an environmental protection plan in
accordance with provisions as herein specified.

3.1 Environmental Protection Plan shall include but not be limited to the
following:

(1) A list of Federal, State and local laws, regulations, and permits
concerning environmental protection, pollution control and abatement that are
applicable to the Contractor's proposed operations and the requirements imposed by
those laws, regulations and permits.

(2) Methods for protection of features to be preserved within authorized work
areas. The Contractor shall prepare a listing of methods to protect resources
needing protection, i.e., trees, 'cacti, shrubs, vines, grasses and ground cover,
landscape features, air and water qualitv, fish and wildlife, soil, historical,
archeological and cultural resources.

(3) Procedures to be implemented to provide. the required environmental
protection and to comply with the applicable laws and regulations. The Contractor
shall set out the procedures to be followed to correct pollution of the
environment due· to accident, natural causes or failure to follow the procedures
set out in accordance with the environmental protection plan.
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(4) Permit or license and the location of the solid waste disposal area.

(5) Drawings showing locations of any proposed temporary excavations or
embankments for haul roads, stream crossings, material stora~e areas, structures,
sanitary facilities, and stockpiles of excess or spoil materials.

(6) Environmental monitoring plans for the job site, including land, water,
air, and noise monitoring.

(7) Traffic control plan.

(8) Methods of protecting surface and ground water during construction
activities.

(9) Work area plan showing the proposed activity in each portion of the area
and identifying the areas of limited use or nonuse. Plan should include measures
for marking the limits of use areas.

3.2 Implementation. After receipt of Notice to proceed, the Contractor shall
submit in writing the above Environmental Protection Plan within 14 days. If the
Contractor fails to submit an acceptable Environmental Protection Plan within the
time herein prescribed, the Contracting Officer may refuse to allow construction
to start or may withhold funds from progress payments in accordance with the
CONTRACT CLAUSE ent it led PAYMENTS UNDER FIXED-PRICE CONSTRUCTION CONTRACT!; unt i 1
such time as the Contractor submits an acceptable final plan. Approval of the
Contractor's plan will not relieve the Contractor of his responsibility for
adequate and continuing control of pollutants and other environmental protection
measures.

4. SUBCONTRACTORS. Assurance of compliance with this section by subcontractors
will be the responsibility of the Contractor.

5. NOTIFICATION. The Contracting Officer will notify the Contractor in writing
of any observed noncompliance with the aforementioned Federal, State or local laws
or regulations, permits and other elements of the ~ Contractor's environmental
protection plan. The Contractor shall, .after receipt of such notice, inform the
Contracting Officer of proposed corrective action and take such action as may be
approved. If the Contractor fails to comply promptly, the Contracting Officer may
issue an order stopping all or part of the work until satisfactory corrective
action has been taken. No time extensions shall be granted or costs or damages
allowed to the Contractor for any such suspension.

6. PROTECTION OF ENVIRONMENTAL RESOURCES. The environmental resources within the
project boundaries and those affected outside the limits of permanent work under
this contract shall be protected during the entire period of this contract. The
Contractor shall confine his activit1es to areas defined by the drawings and
specifications. Environmental protection shall be as stated in the following
subparagraphs.

6.1 Protection of Land Resources. Prior to the beginning of any construction,
the Contractor shall identify all land resources to be preserved within the
Contractor's work area. The Contractor shall not remove, cut, deface, injure, or
destroy land resources including trees, cacti, shrubs, vines, grasses, top soil,
and land forms without special permission from the Contracting Officer. No ropes,
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cables, or guys shall be fastened to or attached to any trees for anchorage
unless specifically authorized. Where such special emergency use is permitted,
the Contractor shan provide effective protection for land .and ve~etation

resources at all times as defined in the following subparagraphs.

6.1.1 Work Area Limits. Prior to any construction the Contractor shall mark the
areas within the ·construction work limits that are not required to accomplish all
work to be performed under this contract. Isolated areas within the ~eneral work
area which are to be saved and protected shall also be fenced or fla~ged.

Monuments and markers shall be protected before construction operati.ons
commence. Where construction operations are to be conducted during darkness, the
markers shall be visible. The Contractor shall convey to his personnel the
purpose of marking and/or protection of all necessary objects.

6.1.2 Protection of Landscape. Trees, cacti, shrubs, vines, grasses, lano forms
and other landscape features indicated and defined on the drawings to be preserved
shall be clearly identified by fencing, flagging, or any other approved
techniques.

6.1.3 "'eduction of Exposure of Unprotected Erodible Soils. Earthwork brought to
final grade shall be finished as indicated and specified. Side slopes and back
slopeS shall be protected as soon as practicable upon completion of rough
grading. All earthwork shall be planned and conducted to minimize the duration of
exposure of unprotected s~ils.

(I) Retardation and control of Runoff. Runoff from the construction site
shall be controlled by construction of diversion ditches, benches, and berms to
retard and divert runoff to protected drainage courses, and any measures requireo
by area-wide plans approved under paragraph 208 of the Clean l.vater Act.

6.1.5 Erosion and Sedimentation Control Devices; The Contractor shall construct
or install all temporary and permanent erosion and sedimentation control features
as necessary. Temporary erosion and sediment control measures such as berms,
dikes, drains, sedimentation basins, ~rassing and mulching shall be maintained
until permanent drainage and erosion control facilities are completed and
operative.

6.1.6 Location of Field Offices,Storage and Other Contractor Facilities. The
Contractors' field offices, staging areas, stockpile stora~e, and temporary
buildings shall be placed in areas designated by the Contracting Officer. Due to
the sensitive nature of riparian habitat in the basin, strict adherence to the
designated areas is necessary. Temporary movement or relocation of Contractor
facilities shall be made only on approval by the Contracting Officer.

••
•

•

•

6.1.4 Temporary Protection of Disturbed Areas.
be uti lized to effectively prevent erosion and
but not limited to the following:

S-·... ethods as necessary shall
control sedimentation, including

6.1.8 Temporary Excavations and Embankments for plant and/or work areas shall be
controlled to protect adjacent areas from dispoilment.••
6.1.7 Spoi I Areas shall be managed and
designated and prevent erosion of soil or
courses or lakes.

controlled to limit spoil to areas
sediment. from entering nearby water

•
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6.1.9 Disposal of Solid Wastes. Solid wastes (excluding clearing debris) shall
be placed in containers which are emptied on a regular schedule. All handling and
disposal shall be conducted to prevent contamination and shall conform to the
requirements of applicable local, State and Federal laws and regulations.

6. L 10 Disposal of Chemical Waste. Chemical waste shall be stored in corrosion
resistant containers, removed from the work area and disposed of in accordance
with Federal, State and local regulations. Crankcase oil and other waste
chemicals shall be captured and not drained onto the ground.

6.1.11 Disposal of Discarded Materials. Discarded material other than those
which can be included in the solid waste category will be handled as directed bv
the Contracting Officer.

6.2 Protection of Historical, Archeological and Cultural resources shall conform
to the requirements of SECTION: GENERAL REQUIREMENTS.

6.3 Protection of Water Resources. The Contractor shall keep construction
activities under surveillance, management and control to avoid pollution of
surface and ground waters. Special management techniques as set out below shall
be implemented to control water pollution by the construction activities which are
included in this contract.

6.3.1 Was~ing and Curing Water. Waste waters directly derived from construction
activities shall not be allowed to enter water areas. These waste waters shall be
collected and placed in retention ponds where suspended material can be settled
out or the water evaporates so that pollutants are separated from the water. /--

6.3.2 Monitoring of Water Areas Affected by Construction Activities shall be the
responsibility of the Contractor. All water areas affected by construction
activities shall be monitored by the Contractor.

6.4 Protection of Wildlife Resources. The Contractor shall keep construction
activities under surveillance, management and contro-l to minimize interference
with, disturbance to and damage of wildlife. Species that require specific
attention along with measures for their protection will be listed by the
Contractor prior to beginning of construction operations.

6.5 Protection of Air Resources. The Contractor shall keep construction
activities under surveillance, management and control to minimize pollution of air
resources. All activities, equipment, processes, and work operated or performed
by the Contractor in accomplishing the specified construction shall be in strict
accordance with the State of Arizona and all Federal emission and performance laws
and standards. Ambient Air Quality Standards set by the Environmental Protection
Agency shall be maintained for those construction operations and activities
specified in this section. Special management techniques as set out below shall
be implemented to control air pollution by the construction activities which are
included in the contract.

6.5.1 Particulates. Dust particles, aerosols, and gaseous by-products from all
construction activities, processing and preparation of materials, such as from
asphaltic batch plants, shall be controlled at all times, including weekends,
holidays and hours when work is not in progress. A permit will be required bv
Maricopa County Bureau of Air Pollution Control that will require particulate
suppression control.
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6.5.1.1 Particulates Control. The Contractor shall maintain all excavations,
stockpiles, haul roads, permanent and temporary access roads, plant sites, spoil
areas, borrow areas, and all other work areas within or outside the project
boundaries free from particulates ~ich would cause the air pollution standards
mentioned in paragraph hereinabove to be exceeded or Which would cause a hazard or
a nuisance. Sprinkling, treatment with an approved non-toxic dust palliative,
light bituminous treatment, baghouse, scrubbers, electrostatic precipitators or
other methods will be permitted to control particulates in the work area.
Sprinkling, to be efficient, must be repeated at such intervals as to keep the
disturbed area damp at all times. The Contractor must have sufficient competent
equipment available to accomplish this task. Particulate control shall be
performed as the work proceeds and whenever a particulate nuisance or hazard
occurs.

6.5.2 Hydrocarbons and Carbon Monoxide. Hydrocarbons and carbon monoxide
emissions from equipment shall be controlled to Federal and State allowable limits
at all times.

6.5.3 Odors. Odors shall be controlled at all times for all construction
activities, processing and preparation of materials.

6.5.4 Monitoring of air Quality shall be the responsibility of the Contractor.
All air areas affected by the construction activities shall be monitored by the
Contractor.

6.6 Protection of Sound Intrusions. The Contractor shall keep construction
activities under surveillance, and control to minimize damage to the environment
by noise. Construction wi 11 not be allowed between the hours of 6:00 p.m. and
7:00 a.m. without the prior written approval of the Contracting Officer.

7. RESTORATION OF LANDSCAPE DAMAGE. The Contractor shall restore all landscape
features damaged or destroyed during construction operations outside the limits of
the approved work areas. Such restoration shall be in accordance with the plan
submitted for approval by the Contracting Officer. This work will be accomplished
at the Contractor's expense.

8. MAINTENANCE OF POLLUTION CONTROL FACILITIES. The Contractor shall maintain
all constructed facilities and portable pollution control devices for the duration
of the contract or for that length of time construction activities create the
particular pollutant.

9. TRAINING OF CONTRACTOR PERSONNEL IN POLLUTION CONTROL. The Contractor shall
train his personnel in all phases of environmental protection. The training shall
inc lude methods of detecting and avoiding pollution, familiarization with
pollution standards, both statutory and contractual familiarization with cultural
resource· indentification, and installation and care of facilities to ensure
adequate and continuous environmental pollution control.

10. POST CONSTRUCTION CLEAN UP. The Contractor shall clean up all areas used for
construction (including haul routes, disposal area) in conformance with CONTRACT
CLAUSE: CLEANING UP.

* * * * *
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SECTION IE"

PETOURS, STREET RECONSTRUCTION, AND TRAFFIC CONTROL FACILITIES

1. DETOURS. Detours shall:be in accordatlcewith' all applicable state, county,
and city traffic regulations. Detailed plans shall be prepared for all requested
detours indicating surfacing, signing, striping, pedestrian access provisions and
hours of operation. These plans shall be approved by the City of Pho~nix or other
appropriate agency as a condition of approval by the Contracting Officer.

2. REQUIRED DETOURS. Detours shall be constructed and maintained at Central
Avenue and at Dunlap Avenue to permit continuous two-way traffic use 24 hours a
day. The Contractor. shall' keep the detour in operation until removal is
authorized in writing. by" the Contracting Officer. See the SECTION: RESTRICTIONS
for timing of phasing on Dunlap.

3. DETOUR CONSTRUCTION.

3 .. 1 General. Construction of the required detours shall conform to the details
and notes on the drawings and as specified herein.

•
3 .2 Earthwork shall conform to the requirements of SECTIONS:
FILLS AND SUBGRAOE PREPARATION~

EXCAVATION and

3.4 Aggregate Base shall conform to the requirements of SECTION: AGGREGATE BASE •

3.5 The Contractor shall submit a plan for approval by the Contracting Officer,
of the method of handling ancltransporting bridge beams to the site.••
3 .. 3 Asphalt Concrete shall conform to the requirements of SECTION:
CONCRETE.

ASPHALT

•

•

•

••
•

3.6 Owner Supplied Materials. The Contractor shall use beams located at
Adobe Dam (43rd Avenue and Beardsley Road) in the construction of the Central
Avenue detour bridge.

4. MAINTENANCE. The detour shall be maintained in a safe condition until it is
removed. Installation and maintenance of traffic control facilities and detour
surfaces, shall be performed by the Contractor. The surface shall be maintained
without abrupt changes of grade in excess of 1/4 inch in 10 feet.

5. TRAFFIC CONTROL.

5.1 The Contractor shall furnish, install, maintain and remove all temporary
barricades, lights, warning signs, flagmen and other facilities necessary to
control the traffic and protect pedestrians within the limits of the construction
area. All signs to be used on the project during periods of darkness shall be
reflectorized. Traffic control shall conform to the City of Phoenix Barricade
Manual; Section 400 of the Uniform Standard Specifications for Public Works
Construction, Maricopa Association of Governments (MAG) and State of Arizona
depending on jurisdiction.
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5.2 The number and type of barricades, signs, delineators, barriers and all other
traffic control devices shall be subject to approval, however, approval of traffic
control devices and the approval of the Contractor's method of application of all
traffic control measures, shall not relieve the Contractor of the responsibility
of protecting the work, the workmen and the traveling public.

6. REMOVAL OF DETOURS AND RESTORATION.

6.1 The Contractor shall remove the detour and temporary bridges, remove
materials from the site, and restore the site.

6.2 The area where the detour was placed shall be completely res tored to its
original condition, or as indicated in the drawings. This will include removal of
the detour pavement, temporary fencing, temporary barriers and embankment,
temporary bridges, and abutments to one foot below finish grade.

6.3 Utilities that had been moved or adjusted to accommodate the detour will be
reset to an appropriate location and grade. Signs that were moved or changed for
the detour will be replaced per their original location and type.

6.4 The bridge beams will be removed from the site and delivered to the Maricopa
County Highway Department storage yard at Adobe Darn (43rd Avenue and Pinnacle
Point Road). Care shall he taken so as not to damage the beams during removal or
delivery. The Contractor is responsible for delivering the beams in good
condition, and if the beams are seriously damageq, the Contractor will be
penalized 75 percent of the cos t of new beams, and shall remove the used beams
from the site.

7. STREET RECONSTRUCTION.

7.1 Street Reconstruction includes all work necessary to reconstruct the street
complete to the lines and grades as shown on the contract drawings.

* * * * *
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SECTION 2A

DIVERSION AND CONTROL OF WATER

1. REQUIREMENT •
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1.1 General. All permanent construction shall be carried on in areas free from
water. Water in varying quantities may be flowing in the basin and channels
during the entire period of construction as a result of either rainfall, urban
runoff, or releases from Dreamy Draw Dam. Runoff from the watersheds is rapid,
and, during periods of rain, intermittent freshets may be expected. The
responsibility of the Contractor for protection of work against water flows is
specified in paragraph: DAMAGE TO WORK of the SPECIAL CLAUSES. At all locations
where construction work is at a lower elevation than the elevation of the stream
or perched water at the time of doing the work, suitable cofferdams or dikes, if
necessary, shall be constructed, the construction area shall be dewatered prior to
commencement of work, and all subgrades, whether for earth fill, stone, or
concrete, shall be kept drained and free of water throughout the working period.
Within 10 days after receipt of Notice to Proceed, the Contractor shall submit
plans showing the method that he proposes to use to dewater each working area and
control the water from rain, sheet flow, stream flow, and any other surface
water. The plans shall show the scheme of operations and a complete layout of
drainage pipes, pumps, diversion channels, cofferdams, etc. The plans shall also
take into consideration the following specific requirements.

1.2 Flood Flows. The Contractor shall provide for diversion of channel flows as
hereinafter specified. The channel flows will include water originating from
upstream of the work; urban runoff; adjacent drainages; and in addition any and
all seepage and perched water originating within the work. Flood flows are
defined as follows:

a. Arizona Canal Diversion Channel (Dreamy Draw to Cave Creek) - Any flows in
excess of 3,000 cfs which includes 1000 cfs from upstream of project (concurrent
construction of the Arizona Canal Diversion Channel - upstream end of project to
Cudia City Wash) and from Arizona Canal.

b. 10th Street Drain - Any flows l.n excess of 1,000 cfs.

c. Backwater from downstream of Project of 3.5 feet above invert at
Station 590+00.

1. 3 Contractor shall be prepared to accept flood flows diverted to project area
by the Arizona Canal and/or concurrent construction (upstream end of Arizona Canal
Diversion Channel (Cudia City Wash to Dreamy Draw).

1.4 Drainage Ditches. The loc-ation and depth of any drainage ditch to be
constructed under this contract shall be subject to the approval of the
Contracting Officer. Special precautions shall be taken to avoid impairing the
permanent subgrade, and any excavation below the existing streambed or invert
subgrade shall be refilled with compacted fill in accordance with SECTION: FILLS
AND SUBGRADE PREPARATION by and at the expense of the Contractor •

* * * * *
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SECTION 2B

CLEl\R~NG SI'I:'E AND REMOVING OBSTRUCTIONS

1. PR,OTECTION"

1.1 Environmental Protection.
with the requirements of SECTIONS:

All work and Contractor ooerations shall
ENVIRONMENTAL PROTECTION and EXCAVATIO~.

comolv
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•

•

••
•

•

•

••
•

2. BURNING. The use of burnin~ at the project site for the disoosal of refuse
and debris will not be permitted •

3. REOUIREMENTS.

3.1 General. Except as otherwise specified, and/or indicated, areas to he
cleared will be limited to actual excavation areas, areas to be landscaped, and
areas on which fills and/or structures are t.o be placed. The removal of trees,
shrubs, turf, and other veget.at.ion outside of t.hese areas shall he held to a
minimum and care shall be exercised not to dama~e any trees, shrubs, turf, or
vegetation which can be left in place.

3.2 Exist.ing Structures and Obstructions. The Cont.ract.or shall clear and gruh
the site, fill, borrow, and excavation areas, and remove and dispose of all
existing structures and obstruct.ions for project construction, except as those
structures which are identified to be protected in place as shown on the orawings.
Obstructions which are designed or specified to be removed but which are not
designated or specified to be removed by ot.hers shall be removed hv the
Contractor. Except as otherwise specified, obstructions designated to be r.emoved
by others will be removed in sufficient time to preclude interference with th.e
Contractor's operations. Utility relocat.ions are not considered to he
obstructions.

3.2.1 Clearing. Trees smaller than 1-1/2 inches in diameter and oth.er
vegetation, except as specified, shall be cut off 6 inches below the indicated
channel subgrade or ground level whichever is lower. Other vegetation shall he
cut off flush or slightly below t.he original ground surface. Clearing ooerations
shall be conduct.ed so as to prevent ·damage to trees, structures, and installations
under construction, or to remain in place, and to orovide for the safety of
employees and others. All rubbish, waste dumps, and debris areas shall he
cleared.

3.2.2 Grubbin~ shall consist. of removing all trees, stumos, roots, logs, and
other objectionable veget.able matter in t.he required fills, foundation areas, and
all excavation areas. In grubbing out stumps and roots, all roots or other timber
more than 1-1/2 inches in diameter shall be removed to 3 feet below the depth of
the required excavation or existing ground level, whichever is lqwer. Trees and
stumps shall be pulled, not cut off.

3.3 Utilities. Prior t.o removing an obstruction, all aoplicable utility
relocations shall have been coordinated. Pipes designated by owners as
"abandoned" shall be removed within the limits of the project as necessary for
clearing. All abandoned pipes shall be pluggeo at the cut ends as shown on the
drawings or as directed by t.he Contracting Officer.
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All material r.emoved,
is desi~nated as scrao,
removed from the site.
temporarily used for.
accor~ance with the

4. DISPOSAL OF CLEARED, GRUBBED, AND REMOVED MATERIAL.
except material specified and/or indicated to be salva~ed,

shall become the property of the Contractor, and shall be
Unsuitable materials from clearinR operations may be
diversion and control of water. Disposal shall be in
requirements of SECTION: ENVIRONMENTAL PROTECTION.

* * * * *
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SECTION 2C

EXCAVATION

Index

••..

1. Applicable Publications
2. General
3. Blasting
4. Preservation of Property
5. Excavation for Structures
6. Excavation for Roads

7. Excavation for Side Drains
8. Removal of Unsatisfactory Soils
9. Disposal of Excavated Materials

10. Overcut
11. Tolerance for Rock Excavation

.'

•
1. APPLICABLE PUBLICATIONS. The American Society for Testing and Materials
(ASTM) Standards listed below forms a part of this specification to the extent
referenced. The publications are referred to in the text by the basic designation
only.

2. GENERAL. Excavation shall consist of the removal of every type of material
encountered (except materials covered by the provisions of the SECTION: CLEARING
SITE AND REMOVING OBSTRUCTIONS) in the designated areas or from areas directed.
The material to be removed may include but is not limited to earth, hardpan, silt,
clay, gravel, cemented sand and gravel, rock, adobe, detached pieces of stone and
concrete, rock fills, existing fills of rtliscellaneous debris and rubl,ish, and
other unsuitable materials. "Rock" is defined as solid bedrock, decomposed or
weathered bedrock, and boulders and blocks 1/2 cubic yard or more in volume. All
blasting required for excavation shall conform to the requirements specified in
the paragraph: BLASTING. Slope lines indicated on the drawings for temporary
cuts do not necessarily represent the actual slope to which the excavation must be
made to safely perform the work. Excavation for permanent cuts shall be made to
the slope lines indicated. Excavation shall be performed in a manner which wi 11
not impair the subgrade. Except as otherwise spec ified, the fi.nish surface of
subgrades shall be smooth and shali not vary more than 1/2 inch above or below
indicated grade.

•

••
•

D 2487-83 Classification of Soils for Engineering
Purposes

•
2.1 Topsoil shall be stockpiled in accordance with SECTION:
GROUND COVER •

3. BLASTING.

TREES, SHRUB~ ANn

..:-

•

••
•

3.1 General. All blasting required for excavation shall conform to the
requirements in the following paragraphs and shall also be in accordance with the
applicable portions of Section 107 of the Maricopa Association of Governments
(M.A.G.) Uniform Standard Specifications and Article 12 of the City of Phoenix,
Arizona Fire Prevention Code.

3.2 Safety Requirements. For these requirements reference is made to the
CONTRACT CLAUSE: ACCIDENT PREVENTION. Blasting will be permitted only when
adequate precautions are taken for the protection of persons, the work, and
property. Any damage to the work or property shall be repaired by the C;ontractor
at no cost to the Governrtlent..
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3.3 Permits. For these requirements reference is made to the CONTRAC:T CLAUCm:
PERMITS AND RESPONSIBILITIES. The Contractor shall obtain all required licenses
and permits for the use of explosives and shall also comply with the provisions
and requirements of all applicable laws, ordinances, and re~ulations in the
transportation, storage, handling, and use of such explosives.

3.4 Uti lity Not ification. The Contractor shall not 1£y each pub He uti Ii ty
company, having structures adjacent to the work, of his intention to use
explosives. Such notice shall be given sufficiently in advance to enahle the
companies to advise the Contractor of any precautions that should he taken to
protect their structures from damage.

3.5 Submittals.

3.5.1 Blasting Plan. The Contractor shall submit 3 copies of the proposerJ
blasting plan to the Contracting Officer for approval not less than 30 calendar
days prior to drilling for each blast. The proposed plan shall show the pertinent
data on the location, depth, and area of the blast; the diameter, spacing, rJepth,
overdepth, pattern, and inclination of the blast holes; the type, strength,
amount, distribution, and powder factor for the explosives used per hole and per
blast; the sequence and pattern of delays, and the description and purpose of
controlled blasting techniques.

3.5.2 Preblast Report. The Contractor shall submit 3 copies of a preblast
inspection report of adjacent properties to the Contracting Officer for approval
not less than thirty (30) calendar days prior to commencing blasting operations.
The report shall document, on drawings and by photographs, the locations of all
existing cracks and damages to structures within 500 feet of the blast site. The
report shall also include information on any property owners who refused to
cooperate and permit entry and inspection.

3.6 Approval of Blasting Plan. Approval by the Contracting Officer of a blasting
plan shall not relieve the Contractor of his responsibility to ororJuce
satisfactory results as set forth in these specifications. When a drilling anrJ
blasting program results in damage to the excavation, the Contractor shall he
required to modify his blasting plan, subject to approval by the C:ontraetin~

Officer, to produce the desired results.

3.7 Personnel. During blasting operations the Contractor shall have on the site,
and in immediate charge of the blasting and rock excavation, a blasting expert,
acceptable to the Contracting Officer, who has had no less than 3 years of
continuous experience in controlled blasting and rock excavation operations.
Powder handlers shall have no less than one year of continuous experience in
preparation and loading of powder charges.

3.8 Blasting Procedures. Drilling and blasting within the diversion channel
excavation shall be in accordance with the blasting plan approved by the
Contracting Officer. The Contractor shall control the blasting procedures so as
not to overshoot and shall be required to remove at his own expense, any material
outside the authorized lines and grades indicated on the drawings which may be
shattered or loosened by such blasting.

3.8.1 Controlled Blasting. Controlled blasting techniques (i.e., oresplitt ing,
line drilling, or smooth blasting) shall be required for blasting within the
diversion channel excavation. The explosives shall be of such strength and
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quantity and shall be used in such a manner as will neither open seams nor
otherwise damage the rock outside of prescribed limits of excavation. Controlled
blasting shall be performed in a manner which will produce relatively smooth and
sound faces at the final excavation lines. Where blasting is performed for
excavation, buffer zones are to be provided as indicated on the drawings. r-lithin
the buffer zones the depth and spacing of blast holes and the amount of explosives
shall be varied with the field conditions to prevent damage to the rock faces.
Whenever, in the opinion of the Contracting Officer, blasting- may injure the cut
slopes or rock upon which or against which concrete is to be placed,the use of
explosives shall be discontinued-and the excavation shall be completed bv wedging,
barring, channeling and broaching, or other suitable methods. Any damage to, or
displacement of supports and any damage to 'any part of the work caused bv blasting
shall be repaired by and at the expense of the Contractor and in a manner
satisfactory to the Contracting Officer.

3.9 Restrictions.

3.9.1 No blasting shall be permitted within 100 feet of concrete which has been
in place less than 7 days.

3.9.2 Ammonium nitrate type explosives shall not be used along any final
excavation lines or within any buffer zones where controlled blasting techniques
are employed.

3.9.3 Use of non-electric blasting caps is prohibited.

3.9.4 Blasting mats shall be used at all times and shall be in good repair •
<'teel mats shall not be allowed within 2000 feet of powerlines.

3.10 Records. The Contractor shall keep and furnish to the Contracting Officet'
accurate logs and records of all operations pertaining to the preparation,
drilling, blasting, and excavation procedures for each round of blasting. The
records shall be submitted daily with the Ouality Control Report and shall include
the fo 11owing •

3.10.1 A plan view of the actual blast hole layout, located on each corner by
stationing, top and bottom elevations, offset from centerline, and distances ft'om
final excavation lines. The plan sketch shall include the number, size, depth,
orientation, and spacing of each drill hole utilized for each round of blasting.

3.10.2 The quantity, type, and strength of explosives, and stemming used 1n
blasting each drill hole.

3.10.3 The type, make, and system of detonation used for each round of blasting.

3.10.4 The volume of rock excavated from each round of blasting.

3.10.5 Any unusual drilling or blasting occurrences.

3.10.6 The number, size, type, and make of all equipment used in the excavation
process.

4. PRESERVATION OF PROPERTY. All excavation operations shall be conducted in
such a manner that street pavements, sidewalks, curbs, utilities, or other
facilities and improvements which are to remain in place permanently will not be
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subjected to settlement or horizontal movement. The Contractor shall furnish and
install sheet piling, cribbing, bulkheads, shores or whatever means may be
necessary to adequately support material carrying such improvements themselves and
shall maintain such means in position until they are no longer needed. Temporary
sheet piling, cribbing, bulkheads, shores or other protective means shall remain
the property of the Contractor and when no longer needed shall be removed from the
site. The Contractor shall submit for approval shop drawings showing proposer:1
method of bracing which he intends to use. All shoring and bracing shall be
designed so that it is effective to the bottom of the excavation, and shall be
based upon calculation of pressure exerted by and the condition and nature of the
materials to be retained, including surcharge imparted to the side of the trench
by equipment and stored materials. Removal of shoring shall be performed in such
a manner as not to disturb or damage the finished concrete.

4.1 Shoring is indicated between stations 747+15 and 747+55.

4.2 The following soil parameters can be used for the design of the temporarv
sheet piling, cribbing, bulkheads, shores or other protective means.

Wet unit weight
Angle of internal friction
Coefficient of cohesion

=
=
=

130
30
o

Ibs/ft3

degree~

lbs/ft

5. EXCAVATION FOR STRUCTURES. Excavation within the vicinity of exist ing
structures, utilities, and drainage pipes to remain in place shall be performed in
a manner to prevent damage to the structure. Earth banks and facilities to remain
in place shall be supported as necessary during excavation. In general, unless
otherwise shown or specified, the actual side slopes will be at the Contractor's
option.

6. EXCAVATION FOR ROADS will include excavation for curbs and access roads,
including materials unsuitable for road subgrade. Unsuitable materials included
but not limited to those materials containing roots and material classified is
ASTM D 2487 as ML, CL, MH, CH, PT, OH and OLe

7. EXCAVATION FOR SIDE DRAINS. Excavation for side drains shall conform to the
requirements of SECTION: SIDE DRAINS.

8. REMOVAL OF UNSATISFACTORY SOILS. The removal of soils which are unsatifactory
for foundations of the channel, structures, streets, and drains, will be required
in certain areas. Unsatisfactory materials include but are not limited to those
materials containing roots and other organic matter, trash, debris and materials
classified in ASTM D 2487 as ML, CL, MH, CH, PT, OH and OLe The Contractor will
be required to excavate any such areas to the depth directed and backfill the
areas with compacted fill conforming to the requirements of the RECTION: FILLS
AND SUBGRADE PREPARATION.

9. DISPOSAL OF EXCAVATED MATERIALS. Excavated materials suitable for compacted
fill, structure fill, and other required fills, shall be placed in temporary stock
piles or used directly in the work. All excess excavated material not disposed
within the optional disposal areas, excavated material not suitable for fills, and
unsatisfactory material shall become the property of the Contractor and shall be
removed from the site. No excavated material or waste of any kind shall be
disposed of at any place beyond the limits of the work under this contract without
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express authority. Prior to' placing fills in stock piles, or optional disposal
areas, the site shall be cleared of trash and vegetation. Vegetation shall be cut
off at the existing ground line. Clearing shall conform to the applicable
requirements of SECTION: CLEARING SITE AND REMOVING OBSTRUCTIONS. Stock piles
and disposal fills shall be placed in a manner to preclude the ponding of water.
The Contractor shall furnish notification of his intention to use optional
disposal sites in accordance with the requirements of the paragraph: PUBLIC
UTILITIES, NOTICES, AND RESTRICTIONS of the SECTION: GENERAL REOUIREMENTS.

9.1 Additional requirements for disposal of excess material can be found in the
SPECIAL CLAUSES and SECTIONS: GENERAL REQUIREMENTS; ENVIRONMENTAL PROTECTION; and
CLEARING SITE AND REMOVING OBSTRUCTIONS.

10. OVERCUT. Except as otherwise specified or as may be ordered in writing, any
overcut or excavation made outside the lines indicated on the drawings or directed
shall be backfilled with compacted fill conforming to SECTION: FILLS AND SUBGRADE
PREPARATION for earth subgrades or concrete conforming to SECTION: CONCRETE, for
rock subgrades and all excavating, backfilling, compacting of backfill, and
concreting occasioned thereby shall be by the Contractor at no additional cost to
the Government. Any overcut under bridge footings shall be backfilled with
concrete.

11. TOLERANCES FOR ROCK EXCAVATION. Excavations for concrete structures have
certain reference lines designated as "A" line and "B" line. The "A" line is
located 9 inches above the "B" line in all inverts. The "A" line represents the
inner tolerance limit inside which no rock or dental concrete will be permitted to
project. Any projections inside of "A" line shall be removed. The "B" line is
the line to which measurement for payment of excavation will be made, and is
considered to be the final excavation line indicated on the drawings. Measurement
for payment will be made to this . line regardless of whether the limit of the
actual excavation falls inside or outside of it, but sufficient excavation inside
of this line shall be performed to provide for the proper installation of steel
reinforcement and placement of concrete. Any excavation beyond the "B" line shall
be replaced with concrete complying with the applicable portions of these
specifications without additional cost to the Government.

* * * * *
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SECTION 2D

FILLS AND SUBGRADE PREPARATION

Index

1. APPLICABLE PUBLICATIONS. The Americ~n Society for Testing and Materials
(ASTM) Standards listed below form a part of this specification to the extent
referenced. The publications are referred to in the text by the basic designation
only.
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1. Applicable Publications
2. Compaction Equipment
3. General Requirements for Compacted

Fills and Compacted Backfills
4. Compacted Fill, Channel

D 1556-82

D 1557-78

D 2216-80

D 2922-81

D 3877-81
(R 1986)

2. COMPACTION EQUIPMENT.

5. Compacted Fill, Side Drains
6. Backfills
7. Subgrade Preparation
8. Miscellaneous Fill
9. Optional Disposal Areas

Density of Soil In-Place by the Sand
Cone Method

Moisture-Density Relations of Soils
Using a 10-Lb. Rammer and an l8-In.
Drop

Laboratory Determination of Water
(Moisture) Content of Soil, Rock and
Soil~Aggregate Mixtures

Density of Soil and Soil-Aggregate
In-Place by Nuclear Methods
(Shallow Depth)

One-Dimensional Expansion, Shrinkage
and Uplift Pressure of Soil-Lime
Mixture

•

•

••
•

2.1 General. Compaction shall be accomplished by tamping rollers, steel drum
rollers or vibratory compactors.

3. GENERAL· REQUIREMENTS FOR COMPACTED FILLS AND COMPACTED BACKFILLS.

3.1 Control. Moisture-density relations shall be established by the Contractor.
Field density tests shall be performed by the Contractor in sufficient number and
in such locations to insure that the specified density is being obtained.
Moisture-density relations and field densities shall be reported on approved
forms. One copy of density data less dry weight determinations shall be provided
on the day each test is taken. The completed test reports shall be provided with
the Contractor Quality Control Report on the work day following the test.

3.1.1 Laboratory Control. One moisture-density relation shall be made for each
classification, blend or change in classification of soil material encountered.
Approval of moisture-density relations shall be obtained prior to the compacting
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of any material in the work. The moisture-density relations shall be determined
in a laboratory in accordance with ASTM D 1557 (modified as specified
hereinafter).

3.1.1.1 A separate batch of materials will be used for each compaction test
specimen. No materials will be re-used.

3.1.1.2 The desired amount of mixing water will be added for each compaction test
specimen, mixed well, and the mixture will be placed in a container with an
airtight cover and allowed to cure for 24 hours. A shorter curing time may be
allowed where tests show that shortening the curing time will not affect the
results.

3.1.1. 3 A moisture-density relation shall be performed for every tenth field
density test. The moisture-density relations shall be determined in a laboratory
in accordance with ASTM D 1557 (modified as specified hereinafter).

3.1.1.3.1 Only one compaction test specimen (one-point) will be formed.

3.1. 1. 3. 2 The material used for the compaction test specimen will be no wetter
than minus 2 percent of optimum.

3.1.1.3.3 The addition of water and curing for the material will be as specified
hereinabove.

3.1. 2 Field Control. Field in-place density shall be determined in accordance
with ASTM D 1556 and Field Moisture Content shall be determined in accordance with
ASTM D 2216. The density tests shall be well distributed and shall average not
less than one test for each 4,000 cubic yards of material. At least one test
shall be made in each 2 feet of compacted material processed as a unit and at
least one test shall be made in each area.

3.1. 3 Moisture-Density Curves for Cohesionless and Cohesive Material.
Cohesionless materials include gravels, gravel-sand mixtures, sands, and gravelly
sands. Cohesive materials include clayey and silty gr~vels, gravel-silt mixtures,
clayey and silty sands, sand-clay mixtures, clays, silts, and very fine sands.
When results of compaction tests for moisture-density relations are recorded on
graphs, cohesionless soils may show straight lines or reverse-shaped moisture~

density curves, and cohesive soils will show normal moisture-density curves.

3.2 Settling of Fills or Backfills with Water will not be permitted, except as
specified hereinafter for sand fill, filling voids behind walls, and channel
R.C.P. bedding.

3.3 Material shall be obtained from the required excavations, shall be free from
sod, roots, brush, debris, trash or. other objectionable material, and shall
contain no stone whose greatest dimension is more than 3/4 of the layer thickness.

3.4 Placement. Fill material shall not be placed against concrete which has not
been in place at least 14 days or until the concrete has attained a strength of
2,500 psi when tested in accordance with the SECTION: CONCRETE. Heavy equipment
shall not be operated over pipes and buried structures until at least 2 feet of
fill material has been placed and compacted over them in conformance with the
requirements of SECTION: SIDE DRAINS. Compacted fill and backfill shall be
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placed with suitable equipment in horizontal layers which after compaction, shall
not exceed 12 inches in depth for rubber-tired or vibratory rollers, 6 inches in
depth for tamping rollers, and 4 inches in depth when mechanical tampers are
used. The Contractor may vary the layer thickness within these limits for most
efficient operations. Material containing stones shall be placed in a manner to
prevent the stones from striking the concrete structures and to prevent the
formation of voids.

3.5 Moisture Content. Material shall have a uniform moisture content while being
placed and compacted. Water shall be added at the source, if required, or by
sprinkling each layer of material ,during placement. Uniform distribution of
moisture shall be ,obtained by disking, harrowing, or otherwise manipulating the
soil during and after the time water is added. Material containing an excess of
moisture shall be manipulated with suitable implements to facilitate maximum
aeration and shall be permitted to dry to the proper consistency before being
compacted. Fill shall have a maximum moisture content of not more than 3 percent
above optimum and a minimum moisture content of not less than 3 percent below
optimum.

•

••

3.6 Compaction. No layer of fill shall be compacted before the practicable
uniform moisture content has been obtained. If the Contractor elects to use
rubber-tired or steel drum, compaction equipment and the compacted surface of any
layer of material is determined by the Contracting Officer to be too smooth to

. bond properly with succeeding layers, it shall be scarified by a method approved
by the Contracting Officer. Scarified areas shall be compacted as specified for

. the fill placed thereon. Rollers will not be permitted to operated within one
foot of channel or structure walls or over buried structures until the compacted
fill over the top of the structures has reached a depth of 2 feet. Compaction
equipment shall be so operated that structures are not damaged nor overstressed
during compaction operations. Mechanical tampers shall be used for compaction of
fill material adjacent to structures where rolling equipment is impracticable for
use in compaction.

•

•

4. COMPACTED FILL, CHANNEL.

4. 1 General.

4.1.1 Material for compacted fill channel shall be obtained from the required
excavations as approved by the Contracting Officer. In general, the best material
available will be designated as compacted fill,channel. Compacted fill, channel
may consist of sand, gravelly sand, silty sands, and clayey sands. Organic
material, silt, sandy silt, clay, sandy clay, broken concrete or pavement, stone
when the greatest dimension is greater than 3 inches, and other objectionable

. materials shall not be used.

•

••
•

4.1. 2 Preparation for Placing. Before placing material for compacted fill, the
foundation surface shall be cleared of all existing obstructions, vegetation, and
debris and proofrolled by 4 passes of the compaction equipment. Unsuitable
material not meeting the requirements for fill material, as defined in the above
paragraph, shall be removed where directed, and the existing surfaces scarified to
a depth of 6 inches before placing the fill. Sloped ground surfaces steeper than
one vertical to 4 horizontal,' on which fill or compacted backfill is to be placed,
shall be stepped in such a manner that the compaction equipment will bear on the
full depth of the fill layer.
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4.1.3 Compaction. Each layer of the materials shall be compacted to not less
than 90 percent of maximum density.

4.2 Behind Channel Walls.

4.2.1 Placing. Fill material as defined hereinabove shall not be placed against
concrete which has not been in place at least 14 days or until the concrete has
attained a strength of 2,500 psi when tested in accordance with SECTION:
CONCRETE. Backfill can be placed to within 4 feet of the top of the vertical wall
prior to placing the center slab. It is the Contractor's responsibility to assure
that the walls do not become misaligned using this method. The concrete invert
shall have been in place not less than 7 days, prior to complet ing backf ill at
t.hat location. The construction sequence and backfilling operation shall be
phased such that any runoff that would pool behind the walls is pumped out or
flows freely from behind the walls to preclude saturating the backfill.

4.2.2 Limitations on Equipment. The gross weight of any piece of equipment, or
the combined weight of any combinations of equipment coupled together, used to
place, moisten and/or compact fill behind channel walls shall not exceed 35,000
pounds, including dynamic forces produced by vibratory equipment. Equipment used
to compact the fill behind the ch·annel walls shall be of such size as to be
capable of operating in the area between the cut slope and the channel wall.
Compaction equipment will not be required to operate at elevations lower than
2 feet above the top of the heel of the channel invert.

4.2.3 Compaction. Each layer of fill behind channel walls shall be compacted to
not less than 90 percent of maximum density.

5. COMPACTED FILL, SIDE DRAINS. Bedding and backfill for side drains and storm
drains shall conform to the requirements of SECTION: SIDE DRAINS.

6. BACKF ILLS.

6.1 Backfill and Fill About Structures.

6.1.1 Location.
around structures,
channel.

Backfill and fil 1 shall consist of all fill against and/or
except backfill for side drains, trenches, and compacted fill

6.1. 2 Material. Backfill and fill material shall be obtained from the required
excavation as approved by the Contracting Officer. In general, the best material
available will be designated as backfill and fill about structures. Backfill may
consist of sand, gravelly sand, silty sands, and clayey sands. Organic material,
silt, sandy silts, clay, sandy clays, broken concrete or pavement, stone when the
greatest dimension is greater than 3 inches and other objectionable material shall
not be used.

6.1. 3 Placing. Fill material shall not be placed against concrete which has not
been in place at least 14 days or until the concrete has attained a strength of
2,500 psi when tested in accordance with SECTION: CONCRETE.

6.1.4 Compaction shall be not less than 90 percent of maximum density.

6.2 Backfill, Side Drain Trenches. Backfill for side drains shall conform to the
requirements of SECTION: SIDE DRAINS.
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7. SUBGRADE PREPARATION.

7.1 Subgrade Preparation for Channel Invert S lab (Earth). After the channel has
been excavated to rough grade in accordance with SECTION: EXCAVATION, the entire
subgrade for the channel invert slab shall be proofrolled by 4 passes of the
compa~tion equipment and trimmed to a uniform grade and smoothed with a
steel-wheeled roller to make the subgradeready to. receive concrete. If the
subgrade is disturbed by the Contractor's operations or is overexcavated, or is
soft and yielding the subgrade shall be restored to grade and compacted to a
density of 90 percent of maximum density. The finished surface of the subgrade
shall not be more than 1/2 inch from the indicated grade at any point when tes ted
with a 10-foot straightedge.

7.2 Subgrade Preparation for Channel Invert Slab (Rock).

7.2.1 General. Bedrock surfaces upon or against which structural concrete or
backfill materials are to be placed shall be prepared and treated as directed by
the Contracting Officer and as specified herein below.

7.2.2 Equipment. Bedrock surfaces shall be cleaned using hand tools. Hand
tools, where required or permitted by these specifications, include but are not
limited to shovels, bars, picks, wedges, and brooms. Light power tools and rubber
tired mechanical equipment may be used only when such use is approved by the
Contracting Officer.

7.2.2.1 Air Jets. Air jets may be used only when such use is approved by the
Contracting Officer. An air jet shall consist of a minimum one inch nozzle with a
supply hose connected to a suitable source of compressed air. The compressed air
shall be controllable at the nozzle.

7.2.3 Surface Preparation. When the excavation has reached the approximate
limits shown on the drawings, the Contractor shall perform a detailed cleanup of
the bedrock surface. The work shall consist of removing loose and/or weathered
rock and pockets of fines, sand, rock, rubble or gravel and other objectionable
material as directed from the in-place rock surfaces including depressions, large
crevices, ~nd open joints and fractures. Picking,barring, and hand excavation
may be necessary to obtain a foundation surface free from loose, drummy, or
shattered rock. The final rock surface shall be thoroughly cleaned by the use of
hand tools or other approved methods and shall be maintained in a clean condition
until the placement of structural concrete or backfill materials thereon.

7.2.4 Surface Treatment. Prior to the placement of structural concrete or
backfill materials, all designated bedrock surfaces shall be treated with dental
concrete as directed by the Contracting Officer. No dental concrete shall be
placed until the foundation cleanup is approved by the Contracting Officer. No
structural concrete or backfill -materials shall be placed until all dental
concrete has had a minimum of 2 days to cure.

7.2.4.1 Dental Concrete. Dental concrete shall be used to fill joints, cavities,
and depressions. Prior to placement of dental concrete, the designated areas for
placement shall be thoroughly cleaned using approved methods. The designated
areas shall be moistened such that absorption of water from the dental concrete
will be minimized, however, no standing water will be allowed. Immediately after
placement, the dental concrete shall be vibrated as specified in the
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SECTION: CONCRETE and screen tamped to provide a rough surface texture. The
edges of all dental concrete areas shall then be trimmed, as required, so that
no thin coats of concrete are left on smooth, intact rock surfaces. Concrete,
including any forming required for acceptable placement, shall conform to the
applicable requirements of the SECTIONS: CONCRETE AND FORMWORK FOR CONCRETE.

7.2.5 Foundation Approval. No structural concrete or backfill materials shall be
placed on any part of the bedrock foundation until all foundation preparation and
treatment has been completed and such areas have been inspected and approved by
the Contracting Officer. The Contractor shall remove, at his own expense, any
backfill material or structural concrete placed on any part of the bedrock
foundation surface which has not been approved by the Contracting Officer and
shall reclean such areas at his own expense to the satisfaction of the Contracting
Officer. Areas approved for material or concrete placement which have been
exposed for more than 5 days may require re-cleaning at no additional expense to
the Government. Areas approved for immediate material or concrete placement shall
then be moistened as directed. Foundation approval shall be done in sections, the
limits of which shall be established by the Contracting Officer in the field.

7.3 Subgrade Preparation for Spillway, Road Pavement, Curbs and Driveways. The
subgrade shall be alternately watered and scarified until the material is
uniformly moistened throughout for a depth of not less than 6 inches. All stones
larger than 4 inches in diameter, and hard ribs of earth shall be removed. The
amount of water to be applied shall be that which is required to provide optimum
results in compaction under rolling. Following the above operations, the subgrade
shall be shaped to atrue cross section sufficiently higher than the specified
grade to allow for subsequent compaction and then be thoroughly compacted to not
less than 95 percent of maximum density as determined by ASTM D 1557. After the
subgrade has been prepared and completed, the surface shall be firm, hard, and
unyielding, with a true, even and uniform surface conforming to the grade and
cross section indicated on the drawings. All points of the finished subgrade
shall be not more than 1/4 inch below or above true subgrade. Subgrades on roch
shall be prepared as specified in SECTION: FILLS AND SUBGRADE PREPARATION.

8. MISCELLANEOUS FILL. Miscellaneous fill shall consist of material from the
required excavation, placed in the area indicated and shall be placed with
suitable equipment in layers which shall not exceed 24 inches in depth before
consolidation. No depressions in which water might pond shall be left in
miscellaneous fill areas. The finished areas shall be slopped to drain compaction
other than that obtained by the controlled movement of the construction equipment
will not be required. Broken concrete, rock, bituminous paving and other
objectionable material shall not be used.

9. OPTIONAL DISPOSAL AREAS. Fill to be place in the optional disposal areas
shall consist of material from the required excavation.

* * * * *
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SECTION 2E

PRIME COAT AND WEED KILLER

Index

••
1. Applicable Publications
2. Bituminous Materials
3. Sampling and Testing
4. Quantity To Be Applied
5. Weather Limitations

6. Equipment
7. Preparation of Surface
8. Weed Killer
9. Application of Bituminous Material

10. Waybills and Delivery Tickets

."

•
1. APPLICABLE PUBLICATIONS. The publications listed below form a part of this
specification to t.he ext.ent. referenced. The publicat.ions are referred t.o in the
text. by the basic designat.ion only.

1.1 American Societ.y for Test.ing and Mat.erials (ASTM) St.andards.

•
D 140,...70

(R 1981)

D 2027-76
(R 1986)

Sampling Bituminous Mat.erials

Cut.back Ashalt. (Medium-Curing Type)

••
•

•

•

••
•

2. BITUMINOUS MATERIAL. The bituminous material for the prime coat shall be
liquid asphalt, conforming to ASTM D2027, designation MC-70 •

3. SAMPLING AND TESTING.

3.1 Sampling. Samples of bituminous material, un less otherwise spec ified, sha 11
be in accordance with ASTM D 140.

3.2 Testing shall be the responsibility of the Cont.ractor. Test.ing shall be
performed by an acceptable conmercial t.esting la_borat.ory or by t.he Cont.ractor on
approva I of t.he Contracting Officer. Materials shall be test.ed to es tablish
compliance wit.h the specified requirement.s.

3.3 Certified Laboratory Test Reports. Before delivery of bituminous materials,
certified copies, in triplicat.e, of t.he test.s specified herein and in referenced
publications shall be submitted to and approved by the Cont.ract.ing Officer. The
t.esting sha 11 have been performed by an independent. laborat.ory approved by the
Cont.racting Officer.

4. QUANTITY TO BE APPLIED. Bit.uminous mat.erial for t.he prime coat shall be
applied in quantities of not. less- than 0.10 gallon nor more than 0.35 gallon per
squared yard of the surface to be primed. Application of prime coat. sha 11 be
divided, if necessary, into 2 applications to avoid flowing off the surface. The
exact quantities which may be varied to meet. field conditions shall be determined
by the Cont.ractor and approved.
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5. WEATHER LIMITATIONS. The prime coat shall be applied only when the prepared
surface is dry or contains moisture not exceeding quant.ity to permit uniform
distribut.ion and desired penet.rations. Prime coat shall be applied only when the
ambient temperature is 50 degrees F. or above and t.he t.emperature has not been
below 35 degrees F. for 12 hours immediately prior to application.

6. EQUIPMENT.

6.1 General. All equipment, tools, and machines, used in the performance of the
work required by this section shall be subject to the approval of the Contracting
Officer.

6.2 Bituminous Distributor shall have pneumatic tires of such width and number
that the load produced on the base surface shall not exceed 650 pounds per inch of
tire width. The distributor shall be designed and equipped to distribute the
bituminous material uniformly at even heat on variable widths of surface at
readily determined and controlled rates from 0.05 to 2.0 gallons per square yard
with a pressure range of 25 to 75 pounds per square inch and with an allowable
variation not to exceed 5 percent from any specified rate. Distributor equipment
shall include a separate power unit for the bitumen pump, full-circulation spray
bars, tachometer, pressure gauges, volume-measuring devices, adequate heaters for
heating the materials to the proper application temperature, a thermometer to show
the temperature of the tank contents, and a hose attachment suitable for applying
bituminous material to spots unavoidably missed by the distributor. The
distributor shall be equipped to circulate and agitate the bituminous material
during the heating process.

6.3 Heating Equipment for Storage Tanks. Equipment for heating bituminous
material shall consist of steam coils and equipment for producing steam, so
designed that steam cannot get into the material. An armored thermometer with a
range from 40 to 200 degrees F. shall be fixed to the tank so that the temperature
of the bituminous material may be read at all times.

6.4 Brooms and Blowers shall be of the power type and shall be suitable for
cleaning prepared surfaces.

7. PREPARATION OF SURFACE. Immediately before applying the weed killer and prime
coat, all loose material, dirt, clay or other objectionable substance shall be
removed from the surface by means of a power broom or blower supplemented with
hand brooms. After the cleaning operation and prior to the application of the
material, an inspection of the area to be treated shall be made by the Contractor
to determine the fitness of the area to receive the material. The Contracting
Officer shall be notified 24 hours in advance of application of the material.
To assure a uniform spread of the material, the areas prepared for treatment, if
excessive ly dry, shall be lightly sprinkled wit.h water immed iately before the
application as directed.

8. WEED KILLER. A chemical weed killer shall be applied to all areas to receive
prime coat prior to application of t.he prime coat. The weed killer shall be EPA
approved pre-emergent herbicide specifically formulated for the intended purpose
and suitable for eradicating weed species found in the area. The weed killer
shall have demonstrated satisfactory performance for a period of at least 3 years.
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Application methods and rates shall be as recommended by the manufacturer. The
proposed weed killer, application methods and rates shall be· submitted to the
Contracting Officer's Representative for approval.

9. APPLICATION OF BITUMINOUS MATERIAL. Immediately following the preparation of
the surface, the bituminous materials sha 11 be applied by means of a bituminous
distributor. The bituminous material shall be applied at a pressure within the
range of 25 to 75 pounds per square inch and in the amounts as directed. The
bituminous material shall be so applied that uniform distribution is obtained at
all points of the surface to be treated. Unless the distributor is equipped to
obtain satisfactory resul ts at the junction of the previous and subsequent
application, building paper shall be spread on the surface of applied material for
a sufficient distance back from the ends of each application so that flow from the
sprays can be started and stopped on the paper, and all sprayers operate at full
force on the surface to be treated. Imnediately after the application, building
paper shall be removed and destroyed. Spots unavoidably missed by the distributor
shall be properly treated with bituminous material. Following the application of
bituminous material, the surface shall be allowed to dry without being disturbed
for a period of not less than 48 hours, or longer as necessary to attain
penetration into the foundation course and evaporation of the volatiles from prime
material. The Contractor shall furnish and spread enough approved sand to blot up
effectively and cure any excess bituminous material. The Contractor shall
maintain the primed surface until the succeeding layer of pavement is placed by
protecting the surface agains t damage and by repairing and repriming deficient
areas at no additonal cost to the Government. No smoking, fires, or flames other
than heaters that are a part of the equipment shall be permitted in the vicinity
of heating, distributing, or transferring operations of bituminous material.

9.1 Application Temperature shall be as directed and shall provide an application
viscosity between 40 and 120 centistrokes, kinematic, or 20 and 60 seconds,
Saybolt-Furol. Application temperatures shall be between 120-190 degrees F.,
except that appropriate changes should be made when the ra.nges of viscosity are
raised or lowered. The temperature-viscosity relationship shall be furnished to
the Contracting Officer.

10. WAYBILLS AND DELIVERY TICKETS. Copies of waybills or delivery tickets shall
be submitted during the progress of the work. Before the final statement is
allowed, the Contractor shall file with the Contractng Officer certified waybills
and/or certified delivery tickets for all bituminous material actually used in the
construction of pavement covered by this section of the specification.

* * * * *
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SECTION 2F

ASPHALT CONCRETE

Index

1. APPLICABLE PUBLICATIONS. The publications listed below form a part of this
specification to the extent referenced. The publications are referred to in the
text by the basic designation only.

•
-"

•

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.

Applicable Publications
Description
Aggregates
Bi tuminotis Material
Sampling and Testing
Aggregate gradation
Composition of Mixture
Mixing Plant
Other Equipment
Treatment of Underlying Surface

11.
12.
13.
14.
15.
16.
17.

18.
19.

Transportation of Bituminous
Placing
Compaction of Mixture
Tack Coat
Joints
Protection of Pavement
Thickness and Surface

Requirements
Sampling
Waybills and Delivery Tickets

•
1.1 American Association of State Highway and Transportation Officials (AASHTO)
Standard.

1.2 American Society for Testing and Materials (ASTM) Standards •.-
•

•

•

•-
•

M 226-80
(R 1986)

C 117-87

C 127-84

C 128-84

C 136-84a

D 140-70
(R-198l)

D 242-85

D 977-86

D 1559-82
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Viscosity Graded Asphalt

Materials Finer Than No. 200 (75um)
Sieve in Mineral Aggregates by
\vashing

Specific Gravity and Absorption of
Coarse Aggregate

Specific Gravity and Absorption of
Fine Aggregate

Sieve or Screen Analysis of Fine and
Coarse Aggregates

Sampling Bituminous Materials

Mineral Filler for Bituminous Paving
Mixtures

Emulsified Asphalt

Resistance-to Plastic Flow of
Bituminous Mixtures Using Marshall
Apparatus



1.3 Military Standard.

MIL-STD-620A
& Notice 1

Test Methods for Bituminous Paving
Materials

2. DESCRIPTION. Asphalt concrete indicated as "A.C." shall consist of fine
and coarse aggregates and mineral filler, if required, uniformly mixed with
hot bituminous material, and placed and compacted on a prepared base course
subgrade.

3. AGGREGATES shall consist of crushed stone, crushed or uncrushed gravel,
screenings, sand, and mineral filler. Aggregates shall have a satisfactory
service record in bituminous pavement construction. The source selected shall be
approved by the Contracting Officer. Material passing the No. 200 sieve shall be
known as mineral filler. Mineral filler shall conform to ASTM D 242. The
combined aggregates and mineral filler shall meet the requirements of subsequent
paragraphs entitled AGGREGATE GRADATION and COMPOSITION OF MIXTURE.

4. BITUMINOUS MATERIAL.

4.1 Bituminous material to be mixed with the mineral aggregates shall be asphalt
cement conforming to AASHTO M226, viscosity grade AR-40 or AR-80, Table 3.

4.2 Bituminous material used for the tack coat shall be an asphalt emulsion
conforming to the requirements of ASTM D 977, Type RS-lh.

5. SAMPLING AND TESTING.

5.1 Sampling. Samples of Bituminous material, unless otherwise specified, shall
be in accordance with ASTM D 140.

5.2 Quality Control Testing shall be the responsibility of the Contractor.
Testing shall be performed by an acceptable commercial testing laboratory or by
the Contractor on approval of the Contracting Officer. Materials shall be tested
to establish compliance with the specified requirements. Certificates of
compliance shall be furnished. -

5.3 Minimum Quality Control Testing. In addition to other tests specified
elsewhere, the Contractor is required to the following tests on materials as
specified hereinafter. At least one set of tests, as described below, shall be
completed for each days placement of asphalt.

5.3.1 Two tests for aggregate gradation for each 500 tons of aggregate produced.

5.3.2 One determination each for stability, flow, voids total mix, and voids
filled with bitumen for every 500 tons ,of AC produced.

6. AGGREGATE GRADATION. The aggregate gradation as determined by ASTM C 177 and
C 136 shall conform to the following.
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Sieve Opening

I-inch
3/4-inch
I/2-inch
3/8-inch
No. 4
No.8·
No. 50
No. 200

7. COMPOSITION OF MIXTURE.

Percentage By Weight Passing

100
97-100
85-100
70-90
50-75
35-65
20-40

2-8

-"

•

•

7.1 Job-Mix Formula shall be submi tted by the Contractor, and no bituminous
mixture shall be manufactured until it has been approved. The formula will
indicate the percentage of each sieve fraction of aggregate, percentage of
asphalt, and temperature of the mixture as discharged from the mixer. The
percentage of asphalt in the job-mix formula will be between 5.5 percent
and 6.5 percent.

7.2 Test Properties of Bituminous Mixtures. The apparent specific gravity, as
determined by ASTM C 127 and C 128, shall be used in computing the voids total mix
and voids filled with bitumen, and the mixture shall meet the following
requirements as determined by ASTM D 1559:

••
Test Property
Stability, minimum, pounds,
Flow, maximum, I/IOO-inch
Voids total mix, percent
Voids filled with bitumen, percent

50-Blow Compaction
500
20
3-5
75-85

•

•
.... -

•

••
•

7.3 Retained Stability. If the. index of retained stability of the job-mix
formula is less than 75 when tested in accordance with Method 104 of MIL-STD-620,
the aggregates shall be rejected or treated by one of the following procedures:

(1) Addition of heat-stable additives to bitumen.

(2) Addition of hydrated lime, or other cementitious material containing free
lime, as a portion of the mineral filler.

8. MIXING PLANT shall be a weigh-batch or continuous-mixing type approved by the
Contracting Officer and operated so as to produce a mixture within the job-mix
formula.

9. OTHER EQUIPMENT •

9.1 Bi tumi nous-Ma terials Spreaders shall be self-propelled, capable of producing
a finished surface conforming to the smoothness requirements specified
hereinafter. The use of a spreader that leaves indentations or other
objectionable irregularities in the freshly-laid mix will not be permitted.

9.2 Blowers and Brooms shall be of the power type suitable for cleaning the
surface to be paved.

2F-3



9.3 Saws shall be of the power type, capable of rapidly cutting pavement and
trimming joints and edges of pavement.

9.4 Small Tools available on the work shall consist of the following: rakes,
lutes, shovels, tampers, smoothing irons, pavement cutters, portable heaters for
heating small tools, wood sandals and stilt sandals of standard type, and other
small tools as may be required.

9.5 Steel-Wheel Rollers shall be self-propelled, 3-wheel (tricycle) and/or tandem
type, weighing not less than 20,000 pounds each. The rollers shall have
adjustable wheel scrapers, water tanks, and sprinkling apparatus to keep the
wheels sufficiently wet to prevent the bituminous mixture from sticking to the
wheels. Rollers shall be capable of reversing without backlash and shall be free
from worn parts. Roller wheels shall not have flat or pitted areas or projections
that will leave marks in the pavement.

9.6 Pneumatic-Tired Rollers shall be self-propelled and shall consist of 2 axles
on which are mounted multiple pneumatic-tired wheels in such a manner that the
rear group of wheels will not follow in the tracks of the forward group but spaced
to give essentially uniform coverage with each pass. Axles shall be mounted in a
rigid frame provided with a loading platform or body suitable for ballast loading.
Tires shall be smooth and capable of being inflated to at least 90 p.s.i.
Construction of the roller shall be such that each wheel can be loaded to a
minimum of 4,500 pounds.

10. TREATMENT OF UNDERLYING SURFACE. Prior to laying a bituminous course, the
underlying surface shall be cleaned of loose and foreign matter by sweeping with
power sweepers, power brooms, and hand brooms, as directed. The surface to be
paved shall receive prime coat and weed killer conforming to the requirements of
the SECTION: PRIME COAT AND WEED KILLER.

11. TRANSPORTATION OF BITUMINOUS MIXTURE. The bituminous mixture shall be
transported from the mixing plant to the site in trucks having tight, clean,
smooth bodies with a minimum coating of concentrated solution of hydrated lime and
water to prevent adhesion of the mixture. Each load of mixture shall be covered
with canvas or other suitable material to protect the mixture from the weather and
to prevent loss of heat. Mixtures having temperatures greater than 350 degrees,
mixtures having temperatures less than 235 degrees, or mixtures which form or show
indications of moisture will be rejected. Hauling over freshly laid material will
not be permitted.

12. PLACING. Contact surfaces of previously constructed pavement, curbs,
manholes and other structures shall be sprayed with a thin coat of asphalt
conforming to the requirements of paragraph: TACK COAT. The mechanical spreader
shall be adjusted and it's speed regulated so that the surface of the course being
placed will be smooth and continuous without tears and pulling. The course will
be of such depth that after compaction, the cross section, grade, and contour will
be as indicated. In areas where the use of machine spreading is impractical, the
mixture shall be spread by hand. Unless otherwise directed, placing shall begin
on the high side of areas with a one-way slope or along the centerline of areas
with a crowned section and shall be in the direction of the main traffic flow.
Placing of the mixture shall be as continuous as possible, and the speed of
placing shall be adjusted, as directed, to permit proper rolling.
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13. COMPACTION OF MIXTURE shall be accomplished by steel-wheel and pneumatic
rollers. Rolling shall begin ~s soon after placing as the mixture will support
the roller wi thou t undue displacement. Rolling of the course shall be continued
until all roller marks are eliminated and at least 95 percent of the density of a
laboratory specimen of the same mixture has been obtained. The speed of the
rollers at all times shall be slow enough to avoid displacement of the hot
mixture. The wheels of the roller shall be moistened to prevent adhesion of the
mixture. In areas not accessible to the roller, the mixture shall be compacted
with hot hand tampers.

14. TACK COAT.

14.1 Quantities to be Applied. Bituminous materials for the tack coat shall be
applied in quantities of not less than 0.02 gallon nor more than 0.15 gallon per
square yard. The exact quantities wi thin the range specified may be varied to
suit field conditions, shall be determined by .the Contractor and approved by the
Contracting Officer's Representative.

14.2 Equipment. All equipment, tools, and machines used in performance of work
required by this section shall be subject to approval and shall be maintained in
satisfactory working condition.

14.3 Weather Lind tations. Tack coat shall be applied only when the surface to be
treated is dry and the temperature shall not have been lower than 35 degrees F.
for 12 hours immediately prior to application. It shall not be applied when the
atmospheric temperature in the shade is lower than 50 degrees F.

14.4 Preparation of Surface. Immediately before. applying the tack coat, if
surface is sufficiently bonded, all loose material, dirt, clay, or other
objectionable material, shall be removed from the surface to be treated with a
power broom or blower supplemented with hand brooms. After the cleaning
operation, and prior to application of the tack coat, an inspection of the area to
be treated will be made by the Contracting Officer to assure fitness of the area
to receive the bituminous coating. That portion of surface prepared for immediate
treatment shall be dry and in a satisfactory condition~

14.5 Application of Bituminous Material. Immediately following preparation of
surface, the bituminous material shall be applied at a temperature, within the
range of 75 to 130 degrees F. Under rio circums tances shall emulsion be heated to
a temperature greater than 140 degrees F. or exposed to a temperature of less than
40 degrees F. The bituminous material shall be applied so uniform distribution is
obtained over all points of the surface to be treated. Lightly coated areas and
spots missed shall be properly treated with bituminous material. Following
application of bituminous material, the surface shall be allowed to dry to a
proper condi tion of tackiness to receiver surfacing. The Contractor shall furnish
and spread a sufficient quantity ,of clean, dry sand on all areas that show an
excess of bituminous material, to effectively blot up and cure the excess when
directed by the Contracting Officer. The treated surface shall be maintained by
the Contractor until the succeeding layer of pavement has been placed. During
this interval the Contractor shall protect the treated surface against damage and
shall repair all damaged spots at no additional cost to the Government.

15. JOINTS. The joints between old and new pavements or between lanes of new
work shall be constructed so as to insure uniform bond, texture, density, and
smoothness as in other sections of the course. Edges of existing pavements shall
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be cut to straight, vertical surfaces. All contact surfaces of existing pavement
shall be painted with a thin, uniform coat of tack coat.

16. PROTECTION OF PAVEMENT. After final rollin~, no vehicular traffic shall be
permitted on the pavement for at least 6 hours after rolling.

17. THICKNESS AND SURFACE REQUIREMENTS.

17.1 Thickness. The finished pavement shall not be 1/4 inch less than the
thickness specified on the drawings. If the pavement is less than 1/2 inch but
more than 1/4 inch less than the specified thickness the entire pavement section
shall be removed and be replaced with a pavement section of the specified
thickness. If the pavement is more than 1/2 inch deficient in thickness the
Contractor may either (l) remove the entire pavement thickness and replace it or
(2) overlay the pavement to bring it to the specified thickness. If the
Contractor elects to overlay the pavement he will submit a new mix design to the
Contracting Officer's Representative. This mix design will utilize a maximum
nominal aggregate size of 1/4 inch and shall supply the same properties as listed
under paragraph: TEST PROPERTIES OF BITUMINOUS MIXTURES, as the original mixture
proposed. This mix design shall be subject to all approvals and requirements of
other bituminous mixtures as stated above. No payment will be made for excessive
thickness.

17.2 The finished surface shall not vary more than 1/4 inch from a 10 foot
straightedge. The straightedge shall be furnished by the Contractor. Defective
areas shall be corrected by the Contractor at no additional cost to the
Government.

18. SAMPLING. Sampling for the determination of thickness and density of the
completed pavements will be performed by the Contracting Officer. All other test
necessary to determine conformance with the specified requirements will be
performed by the Contractor. The Contractor shall replace the pavement where
samples are removed, at his expense. No payment will be made for areas of pavement
deficient in composition, density, or thickness until they are removed and
replaced by the Contractor as directed by the Contracting Officer.

19. WAYBILLS AND DELIVERY TICKETS. Copies of waybills or delivery tickets for
asphalt concrete shall be submitted during the progress of the work. Before the
final statement is allowed, the Contractor shall file with the Contracting Officer
certified waybills and/or certIfied delivery tickets for all material used in the
construction of the pavement covered by this section of the specifications.

* * * * *
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• SECTION 2G

AGGREGATE BASE

Index

•
."

1. Applicable Publications
2. Materials
3. Sampling and Testing
4. Equipment
5. Operation of Pits or Ouarries
6. Weather Limitations
7. Preparation of Underlying Surface
8. Grade Control

9. Mixing and Placing Materials
10. Laver Thickness
11. Compaction
12. Edges of Base Course
13. Smoothness Test
14. Thickness Control
15. Maintenance
16. Wayhills and Deliverv Tickets

•

•

1. APPLICABLE PUBLICATIONS

1.1 Applicable Publications. The American Society for Testing and Materials
(ASTM) Standards listed below form a part of this specification to the extent

referenced. The publications are referred to in the text hv the basic designation
only.

C 117-87 Materials Finer than No. 200 (7'5-M)
Sieve in Mineral Aggregates bv
Washing

••
.' ,

•

•

••
•

C 127-84

C 128-84

C 131-81

C 136-84a

D 75-82

D 422-63
(R 1972)

D 15.56'-82

D 1557-78

D 2216-80

2G-1

Specific Gravity and Ahsorption of
Coarse Aggregate

Specific Gravitv and Ahsorption of
Fine Aggregate

Resistance to Abrasion of Small Size
Coarse Aggregate bv Use of the
Los Angeles Machine

Sieve or Screen Analysis of Fine and
Coarse Aggregates

Sampling Aggregates

Particle-Size Analysis of Soils

Density of Soil In Place hy the
Sand-Cone Method

Moisture-Densitv Relations of Soils,
Using 10-lb. (4.5-kg) Rammer and
18-in. (457-mm) nrop

Laboratory Determination of Water
(Moisture) Content of Soil, ~ock,

and Soil-Aggregate Mixtures



D 4318-84

E 11-81

Test Method for Liquid Limit, Plastic
Limit, and Plasticity Index of Soils

Sieves for Testin~ Purposes

1. 2 American Association of State Highway and Transportation Officials (AASHTO)
Standards listed below form part of this specification to the extent referenced.

T 180-86 Moisture - Density Relations of Soils
Using a 10-lb. (4.54 kg) Rammer and
an 18-in. (457 mm) Drop

2. MATERIALS. Aggregates shall consist of crushed stone, crushed gravel, angular
sand, soil, or other sound, durable, approved materials processed and blended or
naturally combined. Aggregates shall be durable and sound, free from lumps and
balls of clay, organic matter, obiectionable coatin~s, and other foreign
material. It shall be the responsibility of the Contractor to obtain materials
that will meet the requirements specified herein and that can be constructed to
meet the grade and smoothness requirements specified herein after all compaction
requirements have been completed. The material retained on a No.4 sieve shall he
known as coarse aggregate, and the material passing the No. 4 sieve shall be known
as binder material.

2.1 Coarse Aggregate conforming to the requirements specified above shall have a
percentage of wear not to exceed 50 percent after 500 revolutions. Coarse
aggregate shall consist of angular fragments reasonably uniform in density and
quality. The amount of flat and elongated particles shall not exceed 30 percent.
A flat particle is one having a ratio of width to thickness greater than 3, and an
elongated particle is one having a ratio of length to width greater than 3.

2.1.1 Coarse aggregate retained on each sieve specified shall contain at least 50
percent by weight of crushed pieces having two or more freshly fractured faces
with the area of each face being at least equal to 75 percent of the smallest
midsectional area of the piece. When two fractures are ad;acent, the angle
between the planes of the fractures must be at least- 30 degrees to count as two
fractured faces.

2.2 Binder Material shall consist of screenings, angular sand, soil, or other
finely divided mineral matter processed or naturally combined with the coarse
aggregate. Liquid-limit and plasticity-index requirements stated herein shall
apply to any component that is blended t.O meet the required gradation and shall
also apply to the completed course. The portion of any component or of the
completed course passing the No. 40 sieve shall be either nonplastic or shall have
a liquid limit not greater than 25 and a plasticity index not greater than 5.

2.3 Gradation requirements specified' herein shall apply to the completed "ase
course, and it shall be the responsibility of the Contractor to obtain materials
that will meet the gradation requirements after mixing, placing, comDacting, and
other operations. The aggregates shall be continuously graded within the limits.
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Sieve Designation

1-1/8 inch
No. 4
No. 8

'No. 30
No. 200

Percenta~e bv Wei~ht Passin~

Square-Mesh Sieve

100
38-65
25-60
10-40

3-12

•
."

The values are based on aggre~ates of uniform specific gravitv, and the
percent.ages passing the various sieves are sub;ect to appropriate correction hv
the Contractin~ Officer when a~gre~ates of varyin~ specific gravities are used.

3. SAMPLING AND TESTING shall be by and at the expense of the Contractor •

3.1 Samples shall be the size required and shall be taken hy the Contractor.
Copies of test resul ts shall be submitted for approval 7 days prior to startin~

the work, and thereafter at regular intervals during production as snecified
hereinafter. These samples shall be obtained at the source, from test pits,
borings, trucks, stockpiles, or from other desi~nat.ed locations. Samples for
material gradation, liquid-limit determination, and plasticitv-index tests shall
be taken in conformance with ASTM D 75. After the material has heen placed and
compacted, samples for density tests shall be taken as speci tied in ASTM D 1556,
and additional samples for S1;radat.ion, liquid-limit, and plasticity-index tests
shall be taken by an appropriate method. Where deemed necessary, the samplin~

will be supervised by the Contractin~ Officer. The Contractor shall arrange his
work so that samplin~ and testin~ may be performed without interruption •

•

•

.- 3.2 Tests.

3.2.1 Aggregate Gradat.ion.
with ASTM C 117, C 127, C
ASTM E 11.

Aggregate ~radation shall be determined in accordance
128, C 136, and D 422. Sieves shall conform to

•

•

•

•

3.2.2 Liquid Limit shall be determined in accordance with ASTM D 4318.

3.2.3 Plasticity Index shall be determined in accordance with ASTM D 431~.

3.2.4 Wear Test. shall be made in conformance with ASTM C 131.

3.2.5 Field-In Place Density shall be determined in accordance wit.h ASTM D 1556.
The Field Moisture content shall be determined in accordance with ASTM D 2216.
Moisture-density relations shall be established in the lahoratory in accordance
with ASTM D 1557, or AASHTO T 180.

3.3 Testing Frequency. Results of tests to det.ermine particle shape, presence of
objectionable and foreign matter, percentaS1;e of wear, fracture count, gradation,
1 iquid-limit, plasticity-index, specific gravity, and other sped fi cation
requirements for determination of the acceptabil ity of the source shall he
submitted for approval at least 7 days prior to starting of manufacture of the
base course material. Production testing for material gradat.ion, liquid limit,
and plasticity index shall be performed at regular intervals with at least one
test being made for each 500 cubic yards or fraction thereof, of material produced
and results shall be submitted on a daily basis. Deviations from specification
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requirements shall be corrected inunediately upon discovery. After the material
has been placed and compacted, one field densitv test for each 1000 square vards
or fraction thereof of finished base course and one additional gradation,
liquid-limit, and plasticity index test for each 3000 square yards of base course
or fraction thereof shall be performed. Maximum-density moisture relations shall
be established for each 5000 square yards of base course material. The location
of the after-placement tests shall be as directed by the ContractinJ!; Officer's
Representative. One copy of density data (less dry weiJ!;ht determinations) shall
be provided on the day each test is taken. The completed test report shall be
provided with the Contractor Quality Control Report on the followinJ!; work day.
Results of all tests made shall be submitted for approval on a daily basis and
subsequent paving operations shall not conunence until final approval has been
obtained. Failure of any test shall be reported verbally, by the most expeditious
means and followed promptly by written report. Contractor field operations shall
immediately reflect corrective measures. For every failinJ!;test, retestinJ!; after
completion of corrective measures have been taken will be required.

3.4 Approval of Materials. The source of the material shall be selected 7 davs
in advance of the time materials will be required in the work. Tentative approval
of the preliminary reports submitted by the Contractor and the source will be
based on an inspection by the ContractinJ!; Officer. Tentative approval of the
materials will be based on test samples as specified herein. Final approval of
both the source and the materials will be based on specified tests performed on
samples taken from the completed and compacted base course.

4. EQUIPMENT. All plant, equipment, and tools used in the performance of the
work covered by this section will be subject to approval by the Contracting
Officer before the work is started and shall be maintained in satisfactory working
condition at all times. The equipment shall be adequate and have the capabilitv
of producing the required compaction, meetinJ!; ~rade controls, thickness controls,
and smoothness requirements as set forth herein and within the specified time
limits.

5. OPERATION OF PITS OR QUARRIES. All work involved_in clearin~, striPPing, and
excavating in opening or operation of pits or quarries shall be performed bv the
Contractor. Pits or quarries shall be opened to expose vertical faces of deposit
to depths suitable for working. Materials excavated from pits shall be obtained
in successive vertical cuts extending through all exposed strata. All pockets or
strata of unsuitable materials overlyinJ!; or occurrin~ within the deposit shall be
wasted as directed. The methods of operatin~ pits or quarries and the processinJ!;
and blending of the material may be chan~ed or modified by the Contractin~ Office
when necessary to obtain material conforminJ!; to the specified requirements.
Quarries shall be conditioned in agreement with the local laws or authorities.

6. WEATHER LIMITATIONS. Aggregate base courses shall be constructed when the
atmospheric temperature is above 35 degrees F. When the temperature falls below
35 degrees F., the contractor shall protect all areas of the completed aJ!;gregate
base course, by approved methods, against any detrimental effects of freezing.
Areas of completed aggregate base course damaged. by freezin~, rainfall, or other
weather conditions shall be corrected to meet specified requirements.
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7 • PREPARATION OF UNDERLYUJG SURFACE. Prior to constructing the.aggregate hase
CO\lrs,e, the previously c()nstructedsubgrade shall be cleaned of all foreign
substances. The surface 6'f the 8ubgrade shall be iilspected by the Contractor for
adequate compaction and surface tolerances. The Contractor shall give the
Cont:J:'acting Officer a' 24 hour notice to inspect the subgrade before aggregate base
course is placed. The subgrade shall conform to SECTION: FILLS AND SUBGRAOE
PREPARATION. Ruts or soft, yielding spots. that may appear in the subgrade areas
having inadequate compaction, and deviations of'the surface from the requirements
set forth therein shall be corrected to tine and grade and to all specification
requirements. The finished subgrade shall not be disturbed bv traffic or other
operations and shall be maintained by the Contractor in a satisfactory condition
qntil the base course is placed.

8. GRADE·:CONTROL. During construction,the lines and grades, including crown and
cross slope indicated for th, aggregate base course, shall be maintained bv means
of line and grade stakes, placed by the Contractor at the worksite in accordance
with paragraph: LAYOUT OF WORK of the SPECIAL CLAUSES.

9~ MIXING AND PLACING MATERIALS • The materi.ds shall be mixed bv the stationarv
plant, traveting-"plant or road-mix method and placed in such a manner as to obtain
uniformity of the aggregate base course material and at a uniform optimum moisture
content for compaction. The Contractor shalt make such ad;ustments in mixing or
placing procedures or in equipment as may be directed to obtain the true gracies,
to minimize segregation and degradation, to reduce to accelerate loss or increase
of water, and to insure a satisfactory aggregate base course meeting all the
requirements of this specification.

10. LAYER "THICKNESS • The compacted thickness of the aggregate base course shall
be as indicated on the drawings~ When a compacted laver of 6 i,nches or less is
indicated, the material may be placed in a single laver. When a compacted laver
thickness of more than 6 inches is indicated, the material shall be placed in two
layers of approximately equal thickness.

11. COMPACTION. Each laver of the aggregate base course (including shoulders)
shalt be compacted with approved compaction eQu-ipment. Water content shall he
maintained at optimum plus or minus 2 percent. In places not accessihle to the
rollers, the mixture shall be compacted with mechanical tampers. Compaction shall
continue until each laver through the full depth is compacteci to at least
100 percent of maximum, density. The Contractor shalt make such ad ;ustments in
rolling or finishing procedures as may be required to obtain true grades, to
minimize segregation and degradation, to reduce or accelerate loss or gain of
water, and to insure a satisfactory aggregate base course. Unsatisfactory placed
materials shalt be reworked until they are a satisfactory material. When
materials become damaged during placing they shall be removed from the work and
disposed of as directed by the Contracting Officer.

12. EDGES OF BASE COURSE. Where the course is not placed between curbs or
similar construction, approved material shall be placed along the edges of the
aggregate base course in such quantities as wit 1 compact to the thickness of the
course being considered, or when the course is being constructed in two lavers, to
the thickness of each layer of the course. Allow in each operation at least a
I-foot width of the shoulder to be rolled and compactedsimultaneouslv with the
rolling and compacting of each layer of the base course, as directed.
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13. SMOOTHNESS TEST. The surface of each layer shall not show any deviations in
excess of 3/8 inch when tested with either a 10- or J2-foot strai~htedge applied
both parallel with and at ri~ht an~les to the centerline of the paved area.
Deviations exceedin~ this amount shall be corrected ~v removing material an~

replacing with new material, or ~v rewor~ing existing material and compacting, as
directed.

14. THICKNESS CONTROL. The completed thickness of the hase course shall he
within 1/2 inch, plus or minus, of the thickness indicated. Thickness test shall
be made and recorded by the Contractor. The thickness of the base course shall ~e

measured at intervals in such manner that there will he a thickness measurement
for at least each 500 square yards of hase course. The thickness measurement
shall be made by test holes at least 3 inches in diameter through the hase
course. Where the measured thickness of the ~ase course is mor.e than J /2 i.nch
deficient in thickness, the Contractor, at no additional expense to the
Government, shall correct such areas bv scarifying, adding mixture of prooer.
gradation, reblading, and recompacting, as directed. Where the measured thickness
of the base course is more than 1/2 inch thicker than that indicated, it shall he
considered as conforming with the specified thickness requirements plus 1/2 inch.
The average job thickness shall ~e the average of theioh measurements determined
as specified above, but shall be within 1/4 inch of the thickness indicated.

15. MAINTENANCE. The Contractor shall maintain the a~gre~ate hase course in a
satisfactory condition until the completed work is accepted.

16. WAYBILLS AND DELIVERY TICKETS. Copies of wavbills or delivery tickets shall
be attached to the Daily Contractor Oualitv Control Report for the day of
delivery. Before the final statement is allowed, the Contractor shall file with
the Contracting Officer wayhills and/or certified delivery tickets for all
aggregates actually used in the construction covered by the contract.

* * * * *

2G-6



•

.-
SECTION:.2H

MISCELLANEOUS AGGREGATES

1. APPLICABLE PUBLICATIONS. The American Society for Testing and Materials
(ASTM) Standards listed below form a part of this specification to the extent
referenced. The publications are referred to in the text by the basic designation
only.

2.2 Material shall be free from all foreign objects, lumps, irregularities and
shall be consistent in color.

2. DESERT GRANITE. Desert gravel shall be placed on the area as shown on the
drawings to match desert gravel previously placed in channel reach area
from 29th Avenue to 47th Avenue. If matching desert gravel is unobtainable, the
desert gravel shall be placed in accordance. with the following requirements.

2.1 Desert Granite (D.G.) shall be any granitoid igneous rock which has been
weathered'in place and which has as principd constituents granular fragments of
quartz and feldspar. It may also contain fragments of granite rock not yet broken
down into the component minerals. The material shall remain stable when saturated
with water .

•
.'

•

•

.-

C 33-86

C 131-81

C 144-84

Concrete Aggregates

Resistance to Degradation of Small
Size Coarse Aggregate by Abrasion
and Impact in the Los Angeles
Machine

Aggregate for Masonry Mortar

•

•

•

•-
•

2.3 Desert gravel shall have a maximum size of not more than 1/2 inch, not
less than 35 nor more than 60 percent passing the number 4 seive, not more
than 15 percent of the material passing the No. 200 sieve, and shall have a
plasticity index of less than 10 for the materials-passing the No. 40 sieve.

2.4 Coloration shall conform to the "Munsell" soil chart (1975 edition; published
by the Knoll Morgen Corp., 2441 North Calvert Street, Baltimore,
Maryland 21218). Hue 7.5 YR, value/chroma 6/4.

2.5 Material shall be obtained from commercial sources.

2.6 Contractor shall submit color samples (minimum of 3) and gradations of D.G.
to the Contracting Officer or his representative for approval prior to
installation.

2.7 D.G. shall be spread to a depth of 2 inches thick, raked, dampened, and
rolled with a 90# roller.

3. LANDSCAPE MOUNDING. Fill material for use in landscape mounding shall be
representative of existing site soil and be free of all foreign material, caliche,
and all organic material and stones larger than 2 inches in diameter. The source
of landscape fill shall be the Contractor's responsibility. The landscape fill
shall be subject to approval by the Contracting Officer.
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4. PEA GRAVEL. Aggregate for "pea gravel" material shall be of clean sand,
gravel or crushed rock and shall be free from lumps or balls of clay and shall not
contain calcareous or clay coatings, caliche, synthetic materials, organic matter
of foreign substances. The gradation shall meet the following requirements.

Sieve Size

3/8 inch
No. 4
No. 8
No. 200

Percent Passing

100
0-25
0-5
0-2.0

5. HERBICIDE. Areas to be covered with desert granite or paving stones shall be
treated with Dacthol or approved equal pre-emergent herbicide. The pre-emergent
herbicide shall be applied at the maximum manufacturer's recommended rates for
pre-emergent herbicides. The subgrade shall be thoroughly compacted and the
areas shall be weed free prior to application of pre-emergent herbicide. The
pre-emergent herbicide shall be applied to the ground in a slurry m~x

through a 50 mesh screen avoiding contact wiuth existing plant materials. The
pre-emergent herbicide shall be applied in two (2) applications, prior to and
immediately follow installation of desert gravel.

6. BOULDERS. Boulders shall be approximately cubical, quarried stone, with a
minimum size of 30 inches by 30 inches. The gradation shall be as indicated on
the drawings.

* * * * *
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SECTION 21

TREES, SHRUBS, AND GROUND GOVER:S

lndex

•

1. Applicable Publications
2. Source Inspections
3. Submittals
4. Delivery, Storage, and Handling
5. Environmental Protection
6. Materials

7. Site Preparation
8. Installation
9. Pruning

10. Plant Establishment Period
11. Maintaining Existing Trees

--

•

1. APPLICABLE PU.BLICATIONS. The publications listed below form a part of this
specification to the extent referenced. The publications are referred to in the
text by the basic designation only.

1.1 Federal Specification (Fed. Specs.).

1.2 American National Standards Institute (ANSI) Publication.

•

O-F-24lD

260. 1-1986

Fertilizers, Mixed Commercial

American Standard for Nursery Stock

••
1.3 American Joint Committee on Horticultural Nomenclature (AJCHN) Publication.

Standarized Plant Names
(Second Edition-1942)

1.4 American Society for Testing and Materials (ASTM) Standard.

•
C l36-84a

2. SOURCE INSPECTIONS.

Sieve Analysis of Fine and Course
Aggregates

•

•

••
•

2.1 Plant Materials. Plant materials will be inspected by the Contracting
Officer at the growing site and tagged or otherwise approved for delivery. Such
inspection does not preclude right of rejection at the project site.

2.2 Topsoil. Th~ source of topsoil will be inspected by the Contracting Officer
to determine the acceptability of the topsoil and the depth to which it is to be
stripped.

3. SUBMITTALS.

3.1 Samples. The following samples shall be submitted for approval before work ~s
started.

a. Topsoil. Representative samples shall be taken from several locations on
the area under consideration.

b. Soil Amendments. Ten po~nds of each type to be used ~n the project •

21-1



3.2 Certified Laboratory Test Repo~ts. Testing shall be performed by an approved
independent laboratory within 10 days of submittal of reports. Test reports on a
previously tested material shall be accompanied by certificates from the
manufacturer certifying that the material is equal in all respects to that
proposed for this project. Certified copies of the reports of tests listed below
shall be submitted:

a. Offsite topsoil - for pH, salts, potash, and phosphorous.

b. Organic Amendments - for classification of total nit~ogen, moisture ash
and organic matter, sand content, pH.

3.3 Certificates of Conformance or Compliance. Before delivery, notarized
certificates attesting that the following materials meet the requirements
specified, shall be submitted for approval and in accordance with SPECIAL CLAUSES.

a. Plant materials.

b. Fertilizers.

c. Herbicide.

d. Desert granite.

e. Pesticides.

f. Soil conditioners.

g. Top soil.

3.4 Maintenance Instruction. Written instructions for year-round care of
installed plants shall be furnished.

3.5 Identification. All plants shall be identified with durable waterproof
labels and weather-resistant ink. Labels shall be securely attached to plants,
bundles, or containers of plants and shall state the correct plant name and size.

4. DELIVERY, STORAGE, AND HANDLING.

4.1 Delivery.

4.1.1 The Contractor shall notify the Contracting Officer of the delivery
schedule in advance so the plant material may be inspected upon arrival at the
jobsite by the Contracting Officer. Unacceptable plant material shall be removed
from the jobsite immediately.

4.1. 2 Plants shall be protected during delivery to prevent damage to the root
balls or desiccation of leaves. Trees shall be protected during transportation by
tying in the branches and covering all exposed branches.

4.1. 3 Fertilizer shall be delivered to the site in the original, unopened
containers bearing the manufacturer I s guaranteed chemical analysis, name, trade
name or trademark, and in conformance to state and Federal. law. In lieu of
containers, fertilizer may be furnished in bulk and a certificate indicating the
above information shall accompany each delivery.
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4.1.4 Ail pesticide material ,including soil fumigants, shall be delivered to the
site in the original unopened containers. Containers that do not have a legible
label that identifies the Environmental Protection Agency registration number and
the manufacturer's registered uses will be rejected.

4.1.5 Soil conditioners and amendments shall be delivered to the site 1n the
original, unopened containers bearing the manufacturer's guaranteed chemical
analysis arid name. In lieu of containers, soil conditioners and amendments may be
furnished in bulk and a certificate from the manufacturer indicating the above
information shall accompany each delivery.

4.2 Storage.

4.2.1 Plant Storage. Plants not installed on the day of arrival at the site
shall be stored and protected. Outside storage locations shall be continually
shaded and protected from the wind. Plants stored on the project shall be
protected from any drying at all times. Plants in containers, shall be kept in a
moist condition until planted by routine watering.

4.2.2 Storage of Other Materials. Pesticide material shall be kept in dry
storage and shall not contaminate adjacent material, and shall be handled and
stored following manufacturer's directions. Storage of materials shall be in
areas designated or as approved by the Contracting Officer.

4.3 Handling. Care shall be taken to avoid damaging plants being moved from the
nursery or storage area t.o the planting site. Plants shall be protected from
freezing or drying out by covering with burlap, tarpaulin or mulching material
during transporation to planting site. Plants shall not be handled by the trunk
or stems. Damaged plants will be rejected and shall be removed from the site.

5. ENVIRONMENTAL PROTECTION. All work and Contractor operations shall comply
with the requirements of SECTION: ENVIRONMENTAL PROTECTION.

6. MATERIALS.

6.1 Plants.

6.1.1 Plants shall conform to the varieties specified in the plant list and be
true to botanical names as listed in AJCHN Standarized Plant Names. Plants shall
be in accordance with ANSI Z60.l except as otherwise stated in the specifications
or shown on the plans. Where the drawings or specifications are in conflict with
ANSI Z60.l, the drawings and specifications shall prevail.

6.1. 2 Planting stock shall be well-branched and wen-formed, sound, vigorous,
healthy, and free from disease, sun-scald, wirtdburn, abrasion, and harmful insects
or insect.s eggs and shall have- healthy, normal and unbroken root systems.
Deciduous trees and shrubs shall be symmetrically developed, of uniform habit of
growth, and free from objectionable disfigurements • Plants shall have been grown
under climatic conditions similar to those in the locality of the project.

6.1. 3 The minimum acceptable sizes of all plants, measured before pruning and
with branches in normal position, shall conform to the measurements indicated.
Plants larger 1n size than specified may be used with the approval of the
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Contracting Officer with no change in the contract price. If larger plants are
used, the ball of earth or spread of ~oots shall be increased in accordance with
ANSI Z60.1.

6.1.4 The Contractor shall facilitate inspection and identifications by labeling
trees or containers of the same shrub, with a durable waterproof label and
weather-resistant ink. Labels shall state the correct plant name and size as
specified in the list of required plants. Labels shall be securely attached to
plants and shall be legible for the duration of the plant establishment period.

6.1.5 Plant material shall be nursery grown unless otherwise indicated and shall
conform to the requirements and recommendations of ANSI Z60.1. Plants shall be
prepared for shipment in a manner that will not cause damage to branches, shape,
and future development after planting.

6.1.5.1 Container grown plants shall have sufficient root growth to hold the
earth intact when removed from containers but shall not be root bound. Container
shall be free from noxious weeds.

6.1.6 Substitutions shall be made only when a plant (or its alternates as
specified) is not obtainable and the Contracting Officer authorizes a change order
providing for use of the nearest equivalent obtainable size or variety of plant
having the same essential charateristics with an equitable adjustment of the
contract price.

6.2 Topsoil.

6.2.1 Topsoil shall be the existing surface soil stripped and stockpiled on the
site after the project site has been cleared and grubbed. The soil shall be free
from nut grass, refuse, heavy clay, noxious weeds or any material toxic to plant
growth.

6.2.2 Additional topsoil, if required, beyond that available from stripping
operations, shall be natural, friable soil representative of productive soils at
the site. It shall be obtained from well-drained areas and shall be free of any
admixture of subsoil, foreign matter, objects larger than one inch in any
dimension, toxic substances, and any material or substances that may be harmful to
plant growth. The pH range shall be 7.0 to 7.5. Topsoil that does not meet the
pH range shall be amended by the addition of pH adjusters, at a rate recommended
by the County Extension Service agent, based on soil tests.

6.3 Soil Conditioners and Amendments.

6.3.1 Rotted
each cubic yard
substances.

sawdust shall
and shall be

have
free

7.5
of

pounds
chips,

of nitrogen added uniformly to
stones, sticks, soil, and toxic

6.3.2 Planting Soil Mixture. The planting soil mixture shall be composed of S1X

parts topsoil, and four part rotted sawdust, two lbs. iron sulphate per cubic yard
of mix and fertilizer tablets at the manufacturer's recommended rate.
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6.4 Fertilizer. Fertilizer shall be commercial grade and uniform in composition.

6.4.1 Tablet form of slow release fertilizers shall be used conforming to Fed .
Spec. O-F-24l with IBDU (isobutylidene-diurea), and shall bear the manufacturer's
guaranteed statement of analysis. Slow release fertilizers shall contain a
minimum percentage by weight of: 14 nitrogen, 3 percent available phosphoric
acid, and 3 percent potash.

6.5 Mulch. Mulch shall be 2 inch D.G. free from deleterious materials and shall
be stored so as to prevent inclusion of foreign materials.

6.6 Staking Material.

6.6.1 Stakes for support shall be lodge pole pine, free from knots, rot, cross
grain, or other defects that would impair the strength. Standard stakes shall be
treated with pentachlorophenol, and 2-1/2 inches in diameter by 8 feet long and
pointed at one end shall be used. Ground stakes shall be a minimum of 2 inches
by 2 inches and 3 feet long and pointed at one end.

6.6.2 Tie wire shall be. 12 gauge annealed galvanized steel.

6.6.3 Hose chafing guards shall be new 2-ply reinforced rubber or plastic hose
and shall be all the same color on the project. Length shall be one and one-half
times the circumference of the plant at its base.

6.7 Water. Water shall not contain elements toxic to plant life.

6.8 Tree W.ound Dressing. Tree wound dressing shall be a black asphalt-base
antiseptic paint, a black paint consisting of zinc oxide Bordeaux Mixture, raw
linseed oil, and lamp black.

7. SITE PREPARATION.

7.1 Clearing and Grading. Clearing shall consist of the satisfactory removal and
disposal of brush, snags, and rubbish occurring within the area shown or as
directed by the Contracting Officer. Clearing shall be accomplished by hand
within 5 feet of existing vegetation to be left standing. Grading shall conform
to the lines and grades shown.

7.2 Layout. Plant material locations and bed outlines shall be staked on the
project site before any plant pits or beds are dug. Plant material locations may
be adjusted by the Contracting Officer to meet field conditions.

7.3 Protection of Existing Vegetation. If lawns have been established prior to
planting operations, the surrounding turf shall be covered before excavations 'ire
made in a manner that will protect turf areas. Existing trees, shrubbery, and
beds that are to be preserved shall be barricaded in a manner that will
effectively protect them during planting operations.

7.4 Underground Obstructions to Planting. If underground utilities,
construction, or solid rock ledges are encountered, other locations for planting
may be selected by the Contracting Officer.
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7.5 Plant Pits. Plants pits shall be dug to produce vertical sides and flat,
uncompacted bottoms. When pits are dug with an auger and the sides of the pits
become glazed, the glazed surface shall be scarified. The size of plant pits
shall be shown on the drawings.

7.6 Herbicide and Pesticide Application.
shall be applied as needed and in
recommendations.

8. INSTALLATION.

Herbicides, insecticides and fungicides
accordance with the manufacturer IS

8.1 Planting Seasons and Conditions. Planting shall not be done when the ground
is in an unsuitable condition for planting as determined by the Contracting
Officer.

8.2 Container grown stock shall be removed from containers in such a way so as to
prevent damage to plant or root system. Planting shall be completed as specified
above. .

8.2.1 Container stock shall be backfilled with topsoil to approximately half the
depth of the ball and then tamped and watered. The remainder of backfill of
topsoil shall be tamped and watered. Earth saucers or water basins shall then be
formed around isolated plants. Water holding basins shall be ample enough in size
and height to hold at least 2-1/2 gallons for shrubs or 5 gallons for trees.

8.3 Watering. Depressed water basins shall be used around all plants. All
watering shall be done in a manner which will provide deep penetration, but which
will not cause erosion or damage to the finished surface. Sufficient water shall
be applied to penetrate the planting bed to a depth of 24 inches. Frequent
watering may be necessary during periods of hot weather.

8.4 Inspection. The trunks of the trees shall be inspected for physical damage
or insect infestation and required treatment or rejection shall be determined.

9. PRUNING.

9.1 New plant material shall be pruned in the following manner. Dead and broken
branches shall be removed. Trees and shrubs shall be pruned to reduce total
amount of anticipated foliage by one fourth. Typical growth habit of individual
plants shall be retained with as much height and spread as is practicable. Cuts
shall be made with sharp instruments, and shall be flush with trunk or adjacent
branch to insure elimination of stubs. "Headback" cuts at right angles to line of
growth shall not be permitted. Trees shall not be poled or the leader removed.
Trimmings shall be removed from the site. Cuts 1/2 inch in diameter and larger
shall be painted with the specified tree wound dressing.

9.2 Restoration and Clean-Up. Excess and waste material shall be removed daily.
When planting in an area has been completed, they shall be cleared of all debris,
spoil piles, and containers.

9.3 Maintenance During Installation. Maintenance operations shall begin
immediately after each plant is planted and shall continue as required until final
acceptance. Plants shall be kept in a healthy,. growing condition by watering,
pruning, spraying, weeding, and any other necessary operations of maintenance.
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Plant saucers and beds shall be kept ,free of 'weeds , grass ,'andother undesired
vegetation. Plants shall be inspected at least once per week by the Contractor
during the installation period and needed maintenance pe,rformed prOmptly~

10. PLANT E,STABLISHMENT PERIOD. Final acceptance of all work and materials under
this section shall be at the end of a period of establishment to be determined as
follows.

10.1 Beginning of the Plant Establishment Period. The period of establishment
shall begin on the date that an inspection by the Contracting Officer shows that
all plants are in place and have been installed in accordance with the
specifications and plans. Replacement of plants, that were not' supplied by the
Contractor b~t were , relocated, under this contract and' that die for ',any reason
other than impr,oper handling, duringtransplantingand/or lack of proper care will
not be required." Loss through Contractor negligence, however, shall require
replacement in kind and size pE;lr specification and shall be at the Contractor I s
expense.

10.2 During the Plant Establishment Period.

•
10.2.1
plants
zone,.
plants.

During the plant establishment period, the Contractor
as necessary to maintain an adequate supply of moisture
Water shall not be applied so quickly that it cannot be

shall water all
within the root
absorbed by the

••
•

•

•

••
•

10.2.2 Plan~s shall be pruned as required.

10.2.3 Stakes and eroded plant saUCE;lrs shall be' replaced' as required .

10.2.4 Other work, such as spraying with approved insecticides and fungicides to
control pests, shall be done (each day if necessary) to ensure plant survival in a
healthy growing condition.

10.2.5 Dead plants shall be removed iunnediately at the Contractor I s expense and
replaced within seven (7) days. The Contractor will be responsible for theft or
damage to plants by vehicles or vandalism until final project completion,
approval, and acceptance of the planting contract.

10.3 Termination of the Plant Establishment Period.

10.3.1 A preliminary inspection by the Contractor and the Contracting Officer
will be held 120 days from the date of the beginning of the plant establishment
period to determine plant acceptability and the number of replacements. Alternate
or substituted varieties of plants shall be used only if approved by the
Contracting Officer.

10.3.2 A final inspection of all plants will be held after the replacement
planting has been completed. No additional plant establishment period will be
required for replacement plants. The establishment period will end on the date of
this inspection and said inspection will be considered final acceptance provided
the Contractor has complied with the following requirements.

a. Dead, missing, and defective plant material shall have been replaced as
directed by the Contracting Officer otherwise, final acceptance will be delayed
until such replacements have been satisfactorily accomplished.
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b. Plant saucers shall be free of weeds.

c. Stakes and guys shall be in good condition.

d. Remedial measures directed by the Contracting Officer to ensure plant
survival shall have been carried out.

e. Plant material shall have been fertilized as required prior to acceptance.

11. MAINTAINING EXISTING TREES.

11.1 Existing trees which fall outside of the limits of excavation and within the
right-of-way, and which have been marked for saving, shall be protected and
maintained during the life of the contract as directed by the Contracting Officer.

11.2 Maintenance operations shall begin immediately after the Contractor has
begun work and shall continue until as required until final acceptance. Plants
shall be kept in a healthy, growing condition by watering, pruning, spraying,
weeding, and any other necessary operations of maintenance.

11. 3 Pruning shall be accomplished in the following manner. Dead and broken
branches shall be removed. Trees shall be pruned to reduce total anticipated
foliage by one fourth. Typical growth habits of individual plants shall be
retained with as much height and spread as is practicable. Cuts shall be made
with sharp instruments, and shall be flush with trunk or adjacent branch to insure
elimination of stubs. "Headback" cuts at right angles to line of growth shall not
be permitted. Trimmings shall be removed from the site. Cuts 1/2 inch in
diameter and larger shall be painted with the specified tree wound dressing.

* * * * *
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.SECTION 23

IRRIGATION SYSTEM

Index

•

1. Applicable Publications
2. General
3. Excavation
4. Backfilling
5. Materials
6. Installation

7. Tests
8. Disinfection
9. Cleanup

10. Variation in Arrangements
of Sprinklers and Emitters

11. Submittals and Guarantee

..

•
1. APPLICABLE PUBLICATIONS. The publications listed below form a part of this
specification to the extent referenced. The publications are referred to in the
text by the basic designation only.

1.1 Federal Specification (Fed. Sp~c.).

1.2 American National Standards Institute, Inc. (ANSI).

•

••
•

WW-U-531F

WW-V-51F

WW-V-54D
& Int •. Am-3

BI6.3-1985

Unions, Pipe, Steel or Malleable Iron,
Threaded Connection, 150 lbs and
250 lbsand 300 lbs WSD

Valve, Angle, Check, and Globe,
Bronze, (125, 150 and 200 Pound,
Threaded End, Flanged Ends, Solder
Ends, and Brazed Ends, for Land Use)

Valve, Gate, Bronze (125, 150 and 200
Pound, Threaded Ends, Flange Ends,
Solder End and Brazed Ends, for Land
Use)

M~llea5le Iron Threaded Fittings
Classes 150 and 300

BI6.26-1983

•
Cast Copper Alloy Fittings for Flared

Copper Tubes

1.3 American Society for Testing and M~terials(ASTM)Standards.

•

••
•

A 120-84

B 88-86

D 1785-86

D 2241-87

23-1

Pipe, Steel,Black and Hot-Dipped
Zinc-Coated (Galvanized) Welded and
Seamless, for Ordinary Us.es

Seamless Copper Water Tube

Poly(Vinyl Chloride) (PVC) Plastic
Pipe, Schedules 40, 80, and 120

Poly(Vinyl Chloride) (PVC) Pressure
Rated Pipe (SDR Series)



D 1557-78

D 2464-76

D 2466-78

D 2564-84

Moisture-Density Relations of Soils
and Soil-Aggregate Mixtures Using a
10-lb. (4.45 kg) Rammer and 18-In.
(457 mm) Drop

Threaded Poly(Vinyl Chloride) (PVC)
Plastic Pipe Fittings, Schedule 80

Poly(Vinyl Chloride) (PVC) Plastic
Pipe Fittings, Schedule 40

Solvent Cements for Poly(Vinyl
Chloride) (PVC) Plastic Pipe and
Fittings

1.4 American Water Works Association (AWWA) Standards.

C 651-86 Disinfecting Water Mains

1.5 Maricopa Association of Government (M.A.G.).

Specifications 530 and 790

1.6 Manufacturers Standardization Society of the Valve and Fittings Industry
Inc. (MSS) Standards.

SP-58

Sp-69

Pipe Hangers and Supports-Materials,
Designand Manufacture (1983)

Pipe Hangers and Supports-Selection
and Application (1983)

2. GENERAL. This section covers irrigation piping including connection to source
of water supply, complete.

2.1 Above ground piping shall be copper tubing or as shown on the drawings.

2.2 Below Ground Piping. Pipe below ground shall be plastic. Pipe for sleeving
shall be corrugated metal, galvanized steel or plastic. The minimum cover for
laterals shall be 12 inches and 4 inches for dripline, unless otherwise indicated
on drawings. The minimum cover for pressure lines shall be 2.5 feet except under
roadways, parking and paved areas where the minimum cover shall be 3 feet. The
electric wire conduit may be placed above the main line in the same trench. All
other irrigation lines and wire shall be placed as shown on the drawings.

2.3 Electrical Work from power source to automatic controllers shall conform to
the applicable requirements of SECTION: ELECTRICAL DISTRIBUTION SYSTEM,
UNDERGROUND.

2.4 Sprinkler heads and control valves shall not be located wi thin 18 inches of
buildings or structure foundations.
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3. EXCAVATION.

3.1 General. All excavation of every description and of whatever substances
encountered shall be performed to the depths indicated or as otherwise
specified. During excavation, material conforming to the requirements of
paragraph: PIPE BEDDING AND BACKFILL MATERIALS shall be piled in an orderly
manner a sufficient distance from the banks of the trench to avoid overloading and
to prevent slides or cave-ins. All excavated materials not required or suitable
for backfill shall be removed and wasted as indicated or as directed. Grading
shall be done as may be necessary to prevent surface water from flowing into
trenches or other exavations, and any water accumulating therein shall be removed
by pumping or by other approved methods. Sheeting and shoring shall be done as
may be necessary for the protection of the work and for the safety of personnel •

3.2 Trench Excavation. Trench excavation shall follow, as much as possible,
layout indicated on drawing. Trenches shall be of the necessary width for proper
laying of pipe. The banks of pipe trenches shall be as nearly vertical as
practicable. Care shall be taken not to overexcavate. The bottom of the trenches
shall be acc:urately graded to provide uniform bearing and support for each section
of the pipe on undisturbed soil at every point along entire length, except for the
portions of the pipe sections where it is necessary to excavate for bell holes and
for the proper sealing of pipe joints, and as hereinafter specified. Except as
hereinafter specified for wet or otherwise unstable material, overdepth excavation
shall be backfilled as and wi th materials specified for backfilling the lower
portion of trenches. Whenever wet or otherwise unstable material that is
incapable of properly supporting the pipe is encountered in the bottom of the
trench, and overdepth is not indicated on the drawings, such material shall be
overexcavated to a depth to allow for construction of a stable pipe bedding. The
trench shall be backfilled to the proper grade with approved materials •

3.3 Jobsite Conditions.

3.3.1 Protection of Property. The Contractor shall be responsible for the
preservation and protection of all trees, plants, monuments, structures and paved
areas from damage due to this work. In the event_damage does occur, all damage to
inanimate items shall be completely repaired or replaced to the satisfaction of
the Contracting Officer, and all injury to living plants shall be repaired by the
Owner or such persons as he may employ to accomplish this work. All the costs of
such work shall be charged to and paid by the Contractor. Open ditches left
exposed shall be flared and barricaded by the Contractor. Damage caused by the
Contractor to asphalt, concrete· or other building material surfaces shall be
repaired or replaced by the Contractor at his expense. Contractor shall restore
disturbed areas to original condition.

3.3.2 Existing and New Plantings. All trenching or other work under the limb
spread of any and all evergreens or low branching deciduous material shall be done
by hand or by other methods so that no limbs or branches are damaged in any way.
Where it is necessary to excavate adjacent to existing trees, use all possible
care to avoid injury to trees and tree roots. Excavation, in areas where 2 inch
and larger roots occur, shall be done by hand. Roots 2 inch or larger in
diameter, except directly in the path of pipe or conduit, shall be tunneled under
and shall be heavily wrapped with burlap to prevent scarring or excessive
drying. Where a trenching machine is operated close to trees having roots smaller
than 2 inches in diameter, the wall of the trench adjacent to the tree shall be
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hand trimmed making clean cuts through roots. One inch and larger in diameter
roots shall be painted with two coats of "tree seal" or accepted equivalent.
Trenches adjacent to trees should be closed within 24 hours, and where this is not
possible, the side of the trench adjacent to the tree shall be kept shaded with
wetted burlap or canvas.

3.3.3 Protection and Repair of Underground Lines. The Contractor shall be
responsible for requesting the proper utility company to stake the exact location
of any underground electric. gas and telephone lines. The Contractor shall take
whatever precautions are necessary to protect underground lines from damage, and
in the event damage does occur. all damage shall be repaired by the Owner or such
persons as he may employ to accomplish this work. All costs of such work shall be
paid by the Contractor unless other arrangements have been made.

4. BACKFILLING. The trenches shall not be backfilled until all required pressure
tests are performed and until the irrigation systems as installed conform to the
requirements specified. Material for backfill shall conform to the requirements
of paragraph: PIPE BEDDING AND BACKFILL MATERIALS. After the main irrigation
lines have been installed, tested. and approved. backfill material shall be placed
in the trench in a 12-inch lift and settled with water. The electrical work shall
then be installed with 6 inches of backfill placed over it and settled with
water. The lateral line~ shall be installed and backfill placed in the trench and
compacted to 90 percent' of maximum density with mechanical tampers or vibrators.
When no lateral lines are to be installed, backfill shall be placed in maximum
12-inch lifts and compacted to 90 percent of maximum density with mechanical
tampers or vibrators to match lines and grades.

5. MATERIALS. All mainline. (pressure) mainline fittings, and mainline
appurtenances (valves. etc.) shall be minimum 200 psi working pressure. Materials
shall conform to the respective specifications and other requirements specified
below.

5.1 Pipe.

5.1.1 Galvanized Steel Pipe shall conform to ASTM A 1~0, standard weight.

5.1.2 Copper Tubing: ASTM B 88, Type K, annealen.

5.1.3 Plastic Pipe shall conform to ASTM n 1785, schedule 40 for pipe with
solvent welded joints and schedule 80 for pipe with threaded joints, or to
ASTM D 2241, Type 1. grade 1. 315 psi for pressure lines and 200 psi for other
lines for pipe with solvent welded joints. Pipe and fittings shall bear the seal
of approval (nsf mark) of the National Sanitation Foundation's standard for
plastic pipe and fittings for potable water service. Plastic pipe stored on the
construction site shall be protected from sunlight and from dirt entering pipe.

5.1.4 Polyethylene pipe shall be 100 percent polyethylene as follows:

1/2" I.D••574" wall thickness .050"
Melting point- .065 grams per 10 minutes
Plastic Recovery- 30%
Tensile strength at break- 1665 pounds per square inch
Elongation- 65%
Brittleness at 76oc- zero failures from 10 samples
Stress crack in 100% Igepol solution- zero failures from 10 samples
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5.1.5 Polyethylene pipe (dripline) shall have a maximum length of 250 feet in
areas containipg ground covers, shrubs, and trees. Driplines located in areas
containing. only shrubs and trees shall have a maximum length of 400 feet,
including drip lines rings around' shrubs and trees •. Maximum flow (gpm) shall not
exceed the manufacturer's recommendations for pipe size indicated~

5.2 Joints.

5.2.1 Plastic Pipe Joints shall be solvent welded or threaded. Solvent for
welded joints shall conform to ASTM D 2564. Use of pipe dope or solvents on
threaded joints will not be permitted. Polyethylene shall have compression
joints.

5.2.2 Copper Tubin~. Joints shall be compression-pattern flared and shall be
made with fittin~s hereinafter specified.

5.2.3 Flan~es shall conform to AWWA C207, and shall be used only in above ~round

installations or where shown on the drawin~s or when approved.

5.3 Fittings and Specials.

5.3.1 For Galvanized Steel Pipe. Steel fittin~s shall be ~alvanized. Threaded
fittings shall conform to ANSI B 16.3.

5.3.2 For Plastic Pipe. Fittings shall conform to ASTM D 2464 or D 2466.

5.3.3 For Copper Tubing. Fittin~s and specials shall be flared and conform to
ANSI B16.26 •

5.4 Gate Valves shall be designed for a working pressure of not less than
200 psi. Valve connections shall be as required for the pipin~ in which they are
installed. Valves shall have a clear waterway equal to the full nominal diameter
of the valve, and shall be opened by turning counterclockwise. The operating nut
or wheel shall have an arrow, cast in the metal, indicating the direction of the
opening.

5.4.1 Valves smaller than 3 inches 'shall be all bronze and shall conform to Fed.
Spec. WW-V-54, Type I.

5.4.2 Valves 3 inches and larger shall be iron body, bronze mounted, and shall
conform to AWWA C500.

5.5 Backflow Prevention Units.

5.5.1 General. Backflow prevention units of the types indicated shall be
installed at the locations shown on the drawings. Where union connections are not
provided as part of the unit, the Contractor shall provide and install a union or
sleeve type coupling between the control valve and the inlet side of the unit.
Pipe and fittings for backflowprevention units shall be bronze or copper.

5.5.2 Reduced Pressure Backflow Prevention Unit. The reduced pressure backflow
prevention unit shall be a factory assembled unit consisting of two independently
acting spring-loaded check valves with a differential pressure relief valve
controlled-reduced-pressure zone in between and shall be complete with test cocks
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and drain. The first check valve shall reduce the supply pressure a predetermined
amount so that during normal flow 'and the cessation of normal flow the pressure
between the checks is less than the supply pressure. The pressure differential
relief valve shall automatically discharge to atmosphere to maintain the pressure
in the reduced pressure zone below the supply pressure. All parts shall be
removeable or replaceable without removal of the unit from the line. The unit
shall be suitable for a working pressure of 125 pounds per square inch and shall
be the product of a manufacturer regularly engaged in the production of backflow
prevention units of the reduced pressure type.

5.6 Emitters (Drip Line). Emitters shall be independent pressure compensating
plastic in-line emitters, (Drip Line) capable of providing a consistent discharge
rate of one gallon per hour (gph) at 3 to 60 pounds per square inch (psi). The
emitter shall be constructed of heat resistant plastic and have an operating range
of 3 to 60 pounds per square inch. Emitters shall be spaced as shown on plans.

5.7 Valve boxes shall be plastic or concrete except that concrete boxes may be
installed only in locations not subjected to vehicular traffic. Concrete boxes
shall be the standard product of manufacturer of precase concrete equipment. The
words "Irrigate", for gate valves; and "RCV" for remote control valves shall be
cast in covers of boxes for the irrigation system. Plastic boxes shall be a
standard catalog product of a manufacturer regularly engaged in the manufacture of
valve boxes. Valve boxes shall have locking or boltable covers. Plastic shall be
rigid combination of polyolefin and fibrous inorganic materials having the
following physical properties:

ASTM Test Method Value

Tensile Strength (2.0 in. Min.) D-638 3,400 psi
Impact Strength, Izod D-256 0.5 ft-lb/in
Shore-D Hardness D-2240 63
Deflection Temp. @ 66 psi stress D-648 230 degrees F.
Specific Gravity D-792 1.15

5.7.1 Install one valve box for each type of valve installed as per details. No
valve box extensions will be accepted. Gravel sumJ1 shall be installed after
compaction of all trenches. Final portiqn of gravel shall be placed inside valve
box after valve box is backfilled and compacted. Controller letter and station
number are to be branded on the lid of each valve box. Letter and number size to
be no smaller than one inch and no greater in size than 1-1/2 inch, depth of
branding to be no more than 1/8 inch and no less than 1/16 inch into valve box
lid. Splice boxes shall be labeled with the words "low voltage electrical splice"
in the same manner.

5.8 Remote Control Valves and Valve Accessories.

5.8.1 The remote control valves shall be an electrical actuated valve constructed
of corrosion-resistant materials. The valve shall have an internal manual
operation which allows the opening and closing of the valve without electrical
power, or external bleed of water. The valve shall have a self-cleaning screen
and a removeable housing cover for easy inline maintenance.
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Materials: body glass reinforced nylon.

diaphragm reinforced nylon with a-ring and stainless.- steel pressure plate.
spring stainless steel.

Performance: 1" valve - min. 2 gpm max. 50 gpm
(FLOW RATES) 1-1/2" valve - min. 10 gpm max. 110 gpm

2" valve - min. 25 gpm max. 200 gpm

.-

•
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•

•

• '.

5.8.2 The solenoid actuator shall be 24 volt A.C. 2-way type. Inrush and holding
current shall be no more than 300 rnA and 200 rnA respectively. The solenoid shall
require approximately 03 the inrush current as' standard 24 volt A.C. solenoids.

Materials: Plunger and core - stainless steel •
housing " glass reinforced nylon, epoxy potted.
spring stainless steel.

Performance: min. operating voltage at 150 psi shall be 20 volts.
Inrush Current (amps) .104
Holding Current (amps) .104

5.8.3 Automatic Controllers. Connections to items in the ,field unit enclosure
are as follows: Drip valves are to be connected to field unit through output
terminals in the order shown on plans. Tennsiometers are to be connected to
hydrovisor bus and field unit as per detail. Surge protection is to be wired as
detailed. Pressure control to be wired to one of the fourteen input terminals on
field unit. Motorized ball valve to be wired to two of the fourteen input
terminals. One :for opening the valve and one for closing the valve. Total of two
valves and four input terminals per point of connection. Rain gauge to be
connected to one of the fourteen input terminals or the field un~t. Flow meter is
to be connected to the flow monitor which is connected to one of the fourteen back
indication on the field unit. Radio interface to be connected to field unit in
enclosure and antenna mounted outside of' enclosure or as detailed on the project
drawings. All wiring above grade to be installed in fiberglass reinforced expoxy
electrical conduit and as per local code.

•

5.9 Tipping Bucket Rain Gauge shall be high quality accurate instrument used for
measuring precipitation. Rainfall shall enter a 12 inch funnel collec.tor and be
directed to the tipping bucket assembly. The bucket shall be made of stainless
steel. The funnel shall be anodized aluminum and have two screens to prevent
debris from entering the gate. A level shall be provided on the base for correct
positioning of unit. The rain gauge shall come with 0/04 inch calibration. The
Contractor shall install the unit according to the manufacturers requirements and
as shown on the drawings. Contract Rating: 3 watts, 28 VAC, 0.25 amps, 120 VAC.

.....

•

•-
•

5.10 Fertilizer Injector shall be.a feeder, water operated, positive displacement
proportioning chemical metering pump. The pump shall come wit;h plastic tubing,
foot valve strainer, suction valve and discharge valve. The pump minimum
operating pressure shall be 15 psi and the maximum operating pressure shall be
125 psi. The fertilizer injector shall have a chemical to water ratio of 1 :760
maximum. The fertilizer injector shall have the following options:
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Diaphragm - Hypalon
Head - PVC
Valve - Double
Sin~le Head Fittin~s - Universal Injector

The Contractor shall install the fertilizer injector according to the
manufacturers requirements and as shown on the drawings.

5.11 Tensiometer shall be solid state maintenance free units, which will react to
changes in soil matric potential and will not be affected by salts, fertilizer,
chemical changes in the soils nor damage by freezing. The sensing range shall be
factory preset and will require no adjustment or calibration. The tensiome ter
shall be adaptable for direct input to computer processors. The tensiometer shall
be available in a minimum of three ranges to allow irrigation above a preset
matric potential. The Contractor shall install the tensiometers according to the
manufacturer's requirements and as shown on the drawings.

5.12 Irrigation Filter (main line) shall be a centrifugal action filter which
forces incoming water through a directional nozzle pl<>te onto the inRide of the
filter screen. Debris is forced down in rotating motion into a holding basin at
the bottom of the filter and by opening a flush valve, the particles may be
removed. The Contractor shall install the irrigation filter according to the
manufacturer's requirements and as shown on the drawings.

5.12.1 Filter Housing shall be constructed of ten gauge steel, epoxy coated, and
welded into a wye configuration. A threaded 1/4 inch pressure tap shall be welded
into the upstream and downstream piping for connection of pressure gauges.

5.12.2 Filter Screen shall be ISO/mesh stainless steel.

5.12.3 Filter Flush Valve shall be a "ball" type made of brass.

5.13 Irrigation Filter (lateral line) shall be a wye type filter with a 150/mesh
screen or smaller. The filter shall be constructed of brass, threaded at both
ends and come with a "ball" type flush valve connection.

5.14 Pressure Regulator shall be constructed of brass with double unions (or as
shown on the drawl ngs). The pressure regulator shall have integral pressure
adjustments and an integral pressure gau~e reading to 60 psi. The pressure
regulator shall be installed acc.ord!. ng to the rna nufacturer' s requirements and as
shown on the drawings.

5.15 Automatic Irrigation Controller shall be a computer-controlled field
satellite system capable of radio communication with a remote (off site) central
computer. The irrigation controller shall be multiwi red, stand-alone
microprocessor base capable of performing up to eight independent irrigation
funct ions simultaneously. The controller shall be connected by communication
cable to the transmitter/receiver unit as shown on the drawings. The minimum
station capacity shall be as indicated on the drawings. The irrigation controller
shall be mounted in a metal enclosure as specified, detailed and shown on the
drawings.

2J-8

~-~---.,------ - ---------.-----,-----'--- -I-·--·-------~I~···
~._----------



5.16.1 Digital Flow Monitorsh&ll be a microprocessor based flow monitor with LCD
which will display the flow rate apd total flow rate at the push of a button. The
flow monitor shall be capable of being calibrated in the field with the use of a
front mounted keyboard.

•
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5.16 Au toma tic I rriga ti,on
irrigation controller and
requirements and as shown on

Controller Components ... shall be compatible with the
shall be installed 'accor;ding to manufacturer's

the drawings.
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5.16.2 Conduit Box Kit shall be a weatherproof enclosure for stand-alone mounting
and shall meet NEMA 4x. An opening shall be provided for a standard 1/2 inch
conduit fitting. Mounting brackets shall be welded to the aluminum enclosure
allowing surface mounting to the irrigation enclosure.

5.16.3 Keyboard Security Kit shall prevent unauthorized or accidental resetting
of total accumulated flow, pipe diameter calibration and pulse output
calibration. Special security fasteners and spanner shall be provided.

5.16.4 Relay Output Kit shall provide SPDT relay. The relay shall be available
in 12VDC or 24VDC coil voltages. The voltage requirement shall be as shown on the
.project drawings.

5.16.5 AC Power Adapter (transformer) shall be UL approved 120 VAC outlet plug-in
power supply to provide 12 VDC to the flow monitor.

5.16.6 Field Satellite Tranceiver shall be a trunked radio and be of the same
manufacturer as the irrigation controller used in the project. The radio shall be
provided with a microprocessor control, audible status tones, and system privacy
for efficient communication on a channel sharing the same trunked radio system.
The radio shall be equipped with a durable 5dB gain performance antenna and be of
the same manufacturer as the radio. The trunked radio and the antenna shall be
installed according. to the manufacturers recommendation and as shown on the
drawings.

5.17 Flow Sensor (me ter) shall be a 6-bladed design with a proprietary, non
magnetic sensing mechanism. The sensor shall be-supplied with at.wo conductor,
shielded cable extending out through a conduit connection on top of the sensor.
The sensor shall be mounted in a threaded brass pipe tee. The flow sensor shall
have a maximum pressure range of 200 psi and a flow range of 30-1 feet/second.
The Contractor shall install the flow sensor according to the manufacturers
requirements and as shown on the project drawings.

5.18 Quick Coupling Valves shall be two piece, spring-loaded, compression type,
normally closed, opening against line pressure, and actuated by downward thrust
against the valve. Body shall be of heavy duty brass construction. Machined
parts shall be fabricated from red brass. Valve washers and sealers for key stems
shall be· of a semi-rigid, non-metallic, material and shall be easily
replaceable. Inlets shall be tapped for National Standard pipe thread of the pipe
riser size or sizes shown on the drawings. Valves shall be suitable for a maximum
operating pressure of 125 psi and shall be the standard product of a reputable
manufacturer of quick coupling valves for lawn sprinkling systems. The Contractor
shall furnish coupler keys and hose swivels for operating the valves (total of
six). Rubber sleeves shall be the standard product of the manufacturer of quick
coupling valves and when required they shall replace hinged cover as regularly
furnished. Each sleeve shall have a cover.
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5.19 Vent (air) Valve/Vacuum Breaker shall be for use on an irrigation piping
system that will allow air to purge up to 125 psi during the fill process and
allow air to enter during drain-down. The valve shall be installed in accordance
with manufacturer's written instructions in a lO-inch diameter valve box with
boltable cover. A l/2-inch air vent shall be ,installed on the high point of each
lateral line serving drip irrigation systems.

Valve materials - Thermoplastic body, glass filled Polysuflone

Temperature - Max. operating temperature:
200 degrees F. under pressure
250 degrees F. unpressurized

Pressures Max. operating pressure 100 psi
proof pressure 150 psi, minimum

5.20 Gravel shall be pea gravel as indicated on the drawings.

5.21 Pipe Bedding and Backfill Materials. The bottom of trenches shall be
accurately graded to provide uniform bearing and support for each section of pipe
on undisturbed soil at every point along its entire length. Backfill material
shall be screened to remove any stone larger than one inch and may consist of
sand, gravelly sands, silty sands, and clayey sands. Organic material, trash,
debris, silt, sandy silt, clay, sandy clay, broken concrete or pavement and other
objectionable matrial shall not be used.

5.22 Pipe Straps shall conform to the applicable requirements of MSS SP 58
and SP 69.

5.23 Motorized Ball Valve. The electric actuator and the ball valve shall be of
the same manufacturer. The motorized ball valve shall have manufacturer supplied
micro switches for position indication. Position indications shall be wired to
back indication of irrigation controller. The ball valve shall have the following
options:

Body, Pipe Ends - Brass or Carbon Steel
Ball Stem - 316 S.S.
Seat - TFE
Body Seal - TFE
Ends - Screwed Pipe Ends

The Contractor shall install the motorized ball valve according to the
manufacturers requirements and as shown on the project drawings.

5.23.1 Electric actuator shall be compatible with the irrigation controller. The
actuator shall have multi-function capabilities. The housing shall be NEMA IV
watertight. Gearing shall be two stage planetary gear, permanently lubricated
self locking train. The electric actuator shall have the following options:

Torque in./lbs. - 600
Voltage VAC - 115
Duty Cycles - 100%
90 degree/Time Seconds - 23
Locked Rotor Current (Amps) 115 VAC - .46
Options - 2 additional micro-switches
Travel Stops - Stops for 90 degree operation

23-10
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5.24 Enclosure Box Irrigation Controller shall be a NEMA 4, 12 gauge steel, all
welded enclosure 36"(W) x 18"(D) x 48"(H) in height, having a full-gasketed hinged
door, 3-point dead bolt latch mechanism, padlockable handle, and integral mounting
racks compatible with specified controller, power supply and ancillary equipment.
The preferred box is manufactured by Cross Brothers, Inc. and is known as aLa Max
Enclosure, specifically the "Arizona Box" which has additional louvers.

5.25 Pressure Sensor (switch) shall be operated by a brass Bourdon tube actuating
a mercury switch and enclosed in a weather-resistant housing. Switch shall have
deadband adjustable operating range from 5-150 psig. Switch shall have calibrated
dial and two pointers indicating set and reset points. Switch shall have visible
on/off indication. Set points shall be adjustable without removing switch cover
or shutting down process. The pressure sensor shall be enclosed in a NEMA type
enclosure. and shall be lockable. size as required. The Contractor shall install
the pressure sensor according to the manufacturer's requirements and as shown on·
the project drawings.

•
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5.23.2
inline
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Ball Valve shall be of three piece construction for easy
maintenance. The ball valve shall be a two-way' ball valve
downstream side against a resilient seat.

installation and
designed to seal
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5.26 Sprinklers.

5.26.1 General. Sprinkler heads of the types indicated shall be installed on
swing risers as indicated. Size of riser pipe, minimum spacing of heads, radius
of coverage, nozzle diameter, rate of water application and the available pressure
at the riser, shall be as indicated on the drawings for each· type and size of
head. Sprinkler units of each type shall be the product of manufacturers
regularly engaged in the production of lawn sprinkler or irrigation equipment.

5.26.2 Turf Spray Pop-up Sprinklers. Sprinkler body shall be constructed of high
impact plastic, and shall have a stainless steel retraction spring. Pop-up height
as shown on drawings. Bottom inlet - 1/2 inch FPT. Each nozzle shall have a
serviceable screen. Sprinkler nozzles shall be constructed of plastic. equipped
with a. throttle screw for radius adjustment, ~nd shall provide for balanced
precipitation rates. Maximum working pressure shall be 80 psi.

5.27 Self flushing end valves with concrete or plastic boxes with locking lids.
shall be provided at dead ends of all lateral lines and drip line runs of drip
system. Each dripline run shall be capable of delivering a minimum of 17 GPH to
the flushing valve.

6. INSTALLATION.

6.1 General. Unless otherwise specified, installation of emi tters. backflow
prevention units, control valves, .meters and boxes shall conform to the standard
details shown on drawing.

6.2 Handling. Pipe and accessories shall be handled so as to insure delivery to
the trench in sound, undamaged condition. The interior of pipe and accessories
shall be thoroughly cleaned of foreign matter before being lowered into the trench
and shall be kept clean during laying operations by plugging or other approved
method. Before installation, the pipe shall be inspected for defects. Material
found to be defective before or after laying shall be replaced with sound material
at no additional cost to the Government.
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6.3 Cutting of pipe shall be done in a neat and workmanlike manner without damage
to the pipe. Unless otherwise recommended by the manufacturer and authorized by
the Contracting Officer, cutting shall be done with an approved type mechanical
cutter. Wheel cutters shall be used when practicable.

6.3.1 Plastic Pipe shall be cut square and all burrs, particles and curls shall
be removed prior to jointing.

6.4 Placing and Laying. Pipe, dripline, and accessories shall be carefully
lowered in to the trench. Under no circumstances shall any of the materials be
dropped or dumped into the trench. The full length of each section of pipe or
dripline shall rest solidly upon the pipe or dripline bed, with recesses excavated
to accommodate joints. Pipe or dripline that has the grade or Joint disturbed
after laying shall be taken up and relaid. Pipe or dripline shall not be laid in
water or when trench conditions are unsuitable for the work. Water shall be kept
out of the trench until jointing is completed. When work is not in progress or
left unattended, open ends of pipe, dripline, fitting, and valves shall be
securely closed (water tight) so that no trench water, earth, or other substance
will enter the system. Driplines shall not be placed with kinks or sharp bends;
that section of dripline shall be replaced at the direction of the Contracting
Officer.

6.4.1 Plastic Pipe shall be installed in accordance with the procedures
recommended in ASTM D 2774 and as herein specified.

6.4.2 Tracer wi re or tracer tape shall follow the main line pipe lines and
terminate in the valve box with the gate valve that controls these main irrigation
lines. Provide enough length of wire or tape to make a loop and attach a plastic
label with the designation "Tracer Wire."

6.5 Jointing.

6.5.1 Galvanized Steel Pipe. Threaded joints shall be made tight with a stiff
mixture of graphite and oil, inert filler and oil, or with an approved graphite
compound, applied with a brush to the male threads only. Compounds shall not
contain lead.

6.5.2 Connections between different types of pipe and accessories shall be made
with transition fittings approved by the Contracting Officer. PVC to metal
connections shall utilize teflon tape.

6.6 Pipe and Conduit Sleeves shall be installed with a ~n~mum of off-set at the
joints to permit easy installation and removal of the irrigation and conduit
lines. All plastic lines shall be installed in sleeves under paved areas,
spillways, and other structures. Sleeves shall extend at least 12 inches beyond
the edges of the pavement or structure. Sizes of sleeves shall be as follows:

Pipe Size
(inches)

1/2
3/4
1,1-1/4 and 1-1/2
2 and 2-1/2
3 and 4

Minimum Sleeve Size
(inches)

2
2-1/2
3
4
6
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Number of Wi.res

p

1 ·to 10
1 to 27

Minimum Conduit Size
inches

1
2

•

•

•
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•
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6.7 Setting of Valves, and Boxes. Valves and valve boxes shall be installed
where shownordi.rected, and shall be set plumb. Valve boxes shall be centered on
the valves. Valves shall be located outside the area of roads and streets.
Earthfill shall be carefully tamped around each valve or meter box to a distance
of 4 feet on all sides of the box, or to the undisturbed trench face if less
than 4 feet. Valves shall have. the interiors cleaned of all forei~n matter before
installation. When valve boxes are grouped together, allow at least 12 inches
be tween boxe s •

6.8 Reaction Backing.

6.8.1 Thrust blocks shall be concrete mixed not leaner than one cement: 2-1/2
sand: 5 gravel. ~locks shall be placed between solid ground and the fitting to
be anchored. The area of bearing shall be as indicated on the drawings or as
approved.

6.9 Remote Control Valves.

6.9.1 Install remote control valves in locations as shown on the drawings. Fit
with plastic or concrete valve box and boltable cover. Top of valve box shall be
1/2 inch above finish grade •

6.10 Wi re for Remote Control Valves and Tensiometers. For wiring connections
from remote control valve assemblies (RCV) and tensiometer assemblies to
irrigation controller panel using type THWN/THHN dual rated wire. Wiring shall be
installed in rigid PVC conduit, Class 125. Pullboxes and junction boxes shall be
located every 200 feet or 90 degree change in pipe direction and will be clearly
marked as appropriate. All wiring connections shall be waterproofed using
components such as 3M DBY Splice Kit (Scotchlock y Electrical Spring Connector) or
Rain Bird ST-03 Snap-Tight, UL Connectors and PT-S5 Sealer or as shown on the
drawings.

6.10.1 Electrical W1.r1.ng for remote control valves. Electrical wiring from
controller to control valves shall be as shown on drawings. The electrical wiring
shall be solid, single conductor, copper wire, type UF, size recommended by the
Controller Manufacturer except that minimum wire size shall be No. 14. Common
wire shall be different color from all others and be minimum wire size of
No. 12. Regardless of the number of location of valves connected to a single
controller station, separate control wires shall be run froIn the controller
station t.o each valve. Wiring from controllers to panel shall be installed in
rigid conduit.

6.11 Automatic Controller. Controller shall be mounted on embed. Connect
electrical panel as shown on the drawings. Connection to control wiring shall be
made within the pedestal or head of the controller. Electrical wiring shall be in
a rigid conduit from controllers to panel as shown on the drawings· and provided
under SECTION: ELECTRICAL WORK. The work under this section shall include all
wiring to the panels or elsewhere as required, in order to complete the
installation of the control system.
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6.12 Connection to Existing Water Lines. The Contractor shall make all necessary
arrangements as specified in SECTION: GENERAL REQUIREMENTS. l.]ater meters and
taps to the City of Phoenix (COP) water mains shall be provided/installed by the
Ci ty. Costs shall be paid by the Contractor. The Contractor shall install metal
vault as per COP specifications. POC: Mr. Gerald Arakaki, COP (602) 261-8229.

6.13 Connection to Existing Water Lines. The Contractor shall make all necessary
arrangements as specified in SECTION: GENERAL REQUIREMENTS for electrical service
connections. Costs of installation and connections shall be paid by the
Contractor. P.O.C. Arizona Public Services, Metro Engineering Service, 2121 West
Cheryl Drive, Phoenix, AZ 85036, Mr. Ernest Cota, (602) 271-3576 and Flood
Control District of Maricopa County, 3335 West Durango Street, Phoenix, AZ R5009,
Mr. John E. Rodriguez, (602) 262-1501.

6.14 Bridge Crossing. Mainline and electrical bridge crossing shown on the
project drawings to be executed as follows:

Secure piping to bridge with pipe straps and anchor bolts 24 inches O.C. Hang
piping across bridge with unistrut pipe hangers anchor bolted to underside at
24 inches O.C. Piping to be schedule 40 galvanized steel from connection into PVC
mainline across bridge to connection back into PVC mainline. Wire conduit to be
galvanized steel electrical conduit. Piping and conduit to be hung a minimum
6 inches from bridge deck edge.

7. TESTS.

7.1 After completion of the p1.p1.ng system and prior to backfilling and the
installation of the sprinklers and emitters (dripline), the entire system shall be
tested for leaks and thoroughly flushed under pressure for a minimum of 5 minutes
to remove any dirt, scale or other material. Lines shall be tested at 120 psi for
a minimum of 2 hours duration. Cracked or defective pipe, fittings, or
accessories disclosed in the pressure tests shall be replaced by the Contractor
with sound material at no additional cost to the Government, and the test shall be
repeated until results are satisfactory to the Contracting Officer. Before
acceptance, the pressure line must remain pressurized for a period of 48 hours.

7.1.1 No line shall be covered until inspection and approval has been given by
the Contracting Officer.

7.1.2 Testing of plastic pipe shall not be done until all joints have had at
least 24 hours to set and cure. During cold weather, 48 hours elapsed time shall
be allowed for setting prior to testing. No water under pressure shall come in
contact with any joint during the specified curing period. In hot weather, water
shall not be permi tted to stand in pipes until after backfilling is completed.
Water used in testing shall be drained from pipes after completion of testing.

7.2 Coverage Test. When the sprinklers and emitters (dripline) system is
completed the entire system shall be adjusted and operated to demonstrate the
water coverage is complete and adequate and that the system conforms to the
manufacturer's requirements and according to the plans and specifications. All
deficiencies and inadequacies resulting from defective or inadequate materials
and/or workmanship shall be corrected at no additional cost to the Government. In
the event any modifications to the system or deviation from the approved plans and
specifications are directed, an adjustment in contract price will be made.
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9. CLEANUP. Upon completion of the installation of the irrigation system and
appurtenances, all debris and surplus materials resulting from the work shall be
removed.

10. VARIATION IN ARRANGEMENT OF IRRIGATION EQUIPMENT from those shown on drawings
will be permitted. If such variation is made, the Contractor shall submit a shop
drawing for approval in accordance with the SPECIAL CLAUSES. If any conflicts
occur necessitating departures from the contract drawings, details of departures,
hydraulic calculation and reasons shall be submi tted as soon as practicable for
written approval of the Contracting Officer. Hydraulic calculations shall include
application rate per hour, maximum triangular spacing of sprinkler and layout for
emitters (dripline) for design flow rate and pressure, overlap including wind loss
allowance and friction loss through pipe fittings, valves and accessories.

11. SUBMITTALS AND GUARANTEE. The manufacturer's literature on the following
materials and equipment to be furnished under this specification shall be
submitted for approval with a guarantee for a period of one year from the date of
acceptance thereof, either For beneficial use or final acceptance, whichever is
earlier, against defective materials, design, and workmanship:

Automatic controller, enclosure and any other components listed
herein and on the project drawings •

Backflow prevention units
Control valves
Emitters and drip line
Fertilizer injector unit
Flow sensor
Filter units
Flush valves
Gate valves
Ball valves (Electric Actuators)
Pressure sensor
Pressure regulator
PVC pipe and fittings
Quick coupling valves and keys
Sprinklers
Tensiome ters
Water meters

* * * * *
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SECTION 2K

CONCRETE SIDEWALKS, BIKE PATHS ,CURBS, GUTTERS AND DRIVEWAY ENTRANCES

Index

•

1. Applicable Publications
2. Field Control Tests
3. Materials
4. Concrete Strength and Usage
5. Forms

6. SubgradePreparation
7. Form Setting
8. Concrete Placement arid Finishing
9. Curing and Protection

10. Sealing Joints

--

•

1. APPLICABLE PUBLICATIONS. The publications listed below form a part of this
specification to the extent referenced. The publications are referred to in the
text by the basic designation only.

1.1 Federal Specification (Fed. Spec.).

1.2 American Association of State Highway and Transportation Officials (AASHTO)
Publication.

American Society for Testing and Materials (ASTM) Standards.

•

.-
•

•

•

•-
•

1.3

SS..,.S-1401C

M 182-60
(R 1974)

C 94-8&b

C 171-69
(R 1986)

C 173-78

C 231-82

C 309-81

D 1751-83

D 1752-84

D 1850-74
(R 1979)
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Sealing, Joint, Non-Jet-Fuel~

Resistant, Hot Applied, for Portland
Cement and Asphalt Pavements

Burlap Cloth Made From Jute or Kenaf

Ready-Mixed Concrete

Sheet Materials for Curing Concrete

Air Content of Freshly Mixed Concrete
by the Volumetric Method

Air Content of Freshly Mixed Concrete
by the Pressure Method

Liquid Membrane-Forming Compounds for
Curing Concrete .

Preformed Expansion Joint Fillers for
Concrete Paving and Structural
Construction (Nonextruding and
Resilient Bituminous Types)

Preformed Sponge Rubber and Cork
Expansion Joint Fillers for Concrete
Paving and Structural Construction

Concrete Joint Sealer, Cold
Application Type



2. FIELD-CONTROL TESTS. Preparation of field-control samples and testing of
samples shall be by the Contractor at no additional cost to the Government. The
taking of samples, the making of test specimens, and the testing thereof shall be
performed under the supervision of the Contracting Officer.

3. MATERIALS. Materials shall conform to the respective publications and other
requirements specified herein.

3.1 Concrete Curing Materials.

3.1.1 Burlap. AASHTO M 182 having a weight of 14 ounces or more per square yard
when dry, and shall be non-staining.

3.1.2 Impervious Sheeting. ASTM C 171.

3.1.3 Liquid Membrane Curing Compound.
free of paraffin or petroleum.

ASTM C 309 Type 1D. Compound shall be

3.2 Concrete Protection Materials. Linseed oil mixture shall be equal parts, by
volume, of linseed oil and either mineral spirits, naphtha, or turpentine. At the
option of the Contractor, commercially prepared linseed oil mixtures formulated
specifically for application to concrete to provide protection against the action
of deicing chemicals may be used except that emulsified mixtures are not
acceptable.

3.3 Joint Materials.

3.3.1 Expansion Joint Fillers. ASTM D 1751 or ASTM D 1752 or shall be resin
impregnated fiberboard conforming to the physical requirements of ASTM D 1752.

3.3.2 Joint Sealers. ASTM D 1850 or Fed. Spec. SS-S-1401.

4. CONCRETE STRENGTH AND USAGE.

4.1 Sidewalk and Bike Path Concrete. Concrete anc! materials therefore shall
conform to the applicable requirements of SECTION: CONCRETE and ASTM C 94,
Alternative No. 2 except as specified' below. Concrete shall have a minimum
compressive strength' of 2,500 psi. The maximum size of aggregate shall be one
inch. Concrete shall have a slump of not more than 3 inches. The concrete
mixtures shall have air content by volume of concrete of 5 to 7 percent, based on
measurements made immediately as the concrete is placed in the forms. Air content
shall be determined in accordance with ASTM C 173 or ASTM C 231. ASTM C 231 shall
be used with concretes and mortars made with relatively dense natural aggregates.

4.2 Curb, Gutter, and Driveway Entrance Concrete. Concrete and the equipment,
workmanship and materials therefore shall conform to the applicable requirements
of SECTION: CONCRETE and ASTM C 94, except as specified below. Concrete shall
have a minimum compressive strength of 2,500 psi. The maximum size of aggregate
shall be one inch. Concrete shall have a slump of not more than 3 inches.
The concrete mixtures shall have air content by volume of concrete of 5
to 7 percent, based on measurements made immediately as the concrete is placed in
the forms.
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4.3 Color.: An in£egral color admixture shall be added to the curb and gutter
concrete adjac.ent. to the maintenance road, and exposed footings for gates and
bollards. The colors shall conform to the requirements of ~he SECTION: CONCRETE •

5. FORMS.

5.1 Sidewalk. Sidewalk forms shall be of wood or steel, straight of sufficient
strength to resist springing during depositing and consolidating concrete, and of
a height equal to the full depth of the finished sidewalk. Wood forms shall be
surfaced plank, 2-inch nominal thickness, straight and free from warp, twist,
loose knots, splits or other defects. Wood forms shall have a nominal length of
10 feet, with a minimum of three stakes per form, at maximum spacing of 4 feet.
Corners, deep sections, and radius bends shall have additional stakes and braces,
as required. Radius bends may be formed with 3/4-inch boards, laminated to the
required thickness. Steel forms fihall be channel-formed. sections with a flat top
surface and with welded braces at each end and at not less than two. intermediate
points. Form ends shall be interlocked and self-aligning. Forms shall include
flexible forms for radius forming, corner forms, form spreaders, and fillers.
Forms shall have a nominal length of 10 feet, with a minimum of two welded stake
pockets per form. Stake. pins shall be solid steel rods with chamfered he~ds and
pointed tips, designed for use with steel forms.

5.2 Curb, Gutter, and Driveway Entrance. Curb and gutter forms shall be of wood
or steel, straight, and of sufficient strength to resist springing during
deposi ting and consolidating the concrete.. The outside forms shall have a height
equal to the full depth of the curb or gutter. The inside form of curb shall have
batter as indicated and shall be securely fastened to and supported by the outside
form. Straight forms of wood shall be surfaced plank, 2-inch nominal thickness,
straight and free from warp, twist, loose knots, splits, or other defects. Wood
forms shall have a nominal length of 10 feet, with a minimum of three stakes per
form, at maximum spacing of 4 feet. Corners, deep sections, and ra4ius bends
shall have additional stakes and braces, as required. Radius bends may be formed
with 3/4-inch boards, laminated to the required thickness. Steel forms shall be
channel-formed sections with a flat top surface and with welded braces at each end
and at not less than two intermediate points. Form ends shall be interlocked and
self-aligning. Forms shall include flexible forms for radius forming, corner
forms, form spreaders, and fillers •. Forms shall have a nominal length of 10 feet,
with minimum of two welded stake pockets per form. Stake pins shall be solid
steel rods with chamfered heads and pointed tips, designed for use with steel
forms. Rigid forms shall be provided for curb returns, except that benders of
thin plank forms may be used for curb or curb returns with a radius of 10 feet or
more, where grade changes occur in the return, or where the central angle is such
that a rigid form with a central angle of 90 degrees cannot be used. Back forms
for curb returns may be made of 1-1/2 inch benders, for the· full height of the
curb, cleated together.

section.

•
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• 6. SUBGRADE PREPARATION. The subgrade shall be constructed to grade and cross

•-
•

6.1 Sidewalk Subgrade. The subgrade shall be
compacted with two passes of a 500-pound roller.
more than 1/2 inch under the specified roller shall
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less than 4 inches below subgrade elevation and replaced with an approved granular
material. The material shall then be compacted as described above. The completed
subgrade shall be tested for grade and cross section with a template extending the
full width of the sidewalk and supported between side forms.

6.2 Curb, Gut ter, and Driveway Entrance Subgrade. The subgrade shall be of
materials equal in bearing quality to the subgrade under the adjacent pavement and
shall be placed and compacted to conform with applicable requirements of
SECTION: FILLS AND SUBGRADE PREPARATION. The subgrade shall be tested for grade
and cross section by means of a template extending the full width of the curb and
gutter.

6.3 Maintenance of Subgrade. The subgrade shall be maintained in a smooth,
compacted condition, in conformity with the required section and established grade
until the concrete is placed. The subgrade shall be in a moist condition when
concrete is placed. The subgrade shall be prepared and protected so as to produce
a subgrade free from frost when the concrete is deposited.

7. FORM SETTING.

7.1 Sidewalk. Forms for sidewalks shall be set with the upper edge true to line
and grade and shall be held rigidly in place by stakes placed at intervals not to
exceed 4 feet. After forms are set, grade and alignment shall be checked with a
10-foot straightedge. Forms shall conform to line and grade with an allowable
tolerance of 1/8 inch in any 10-foot long section. Forms shall have a transverse
slope of 1/4 inch per foot with the low side adjacent to the roadway. Forms shall
be coated with form oil each time before concrete is placed. Wood forms may,
instead, be thoroughly wetted with water before concrete is placed, except that
with probable freezing temperatures, oiling is mandatory. Side forms shall not be
removed for less than 12 hours after finishing has been completed.

7.2 Curbs and Driveway Entrances. Forms for curbs and driveway entrances shall
be carefully set to alignment and grade and to conform to the dimensions of the
curb and driveway entrances. Forms shall be held rigidly in place by the use of
stakes placed at intervals not to exceed 4 feet. Clamps, spreaders, and braces
shall be used where required to insure rigidity in the forms. The forms on the
front of the curb shall be removed not .less than 2 hours nor more than 6 hours
after the concrete has been placed. Forms back of curb shall remain in place
until the face and top of the curb have been finished as specified for concrete
finishing. Gutter forms shall not be removed while the concrete is sufficiently
plastic to slump in any direction. Forms shall be cleaned and coated with form
oil each time before concrete is placed. Wood forms may, instead, be thoroughly
wetted with water before concrete is placed, except that with probable freezing
temperatures, oiling is mandatory.

8. CONCRETE PLACEMENT AND FINISHING.

8.1 Sidewalk Concrete. Concrete shall be placed in the forms in one layer of
such thickness that when compacted and finished the sidewalk will be of the
thickness indicated. After concrete has been placed in the forms, a strike-off
guided by side forms shall be used to bring the surface to proper section to be
compacted. The concrete shall be tamped and consolidated with a suitable wood or
metal tamping bar, and the surface shall be finished to grade .with a wood float.
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Finished surface of the walk shall not vary more than 3/16 inch from the testing
edge of a 10 foot-straightedge. Irregularities exceeding the above shall be
satisfactorily corrected. The~urfaceshall be divided into rectangular areas by
means of contraction joints spaced at. not more' than 5 feet on centers.

8.1.1 Concrete Finishing. After straightedging,when most of the water sheen has
disappeared, and just before the concrete hardens, the surface shall be finished
to a smooth and uniformly fine granular or sandy texture free of waves,
irregularities, or tool marks. A scored surface shall be produced by brooming
with a fiber-bristle brush in a direction transverse to that of the traffic.

8.1.1.1 Textured Finish. Contractor shall submit installation procedures for
concrete .. to the Contracting Officer for approval. Finishes shall conform to the

_. . requirements for Concrete Slab Finishes, and as specified herein. All sidewalk
and bike path surfaces shall be given a rough texture by br()oming'with a
fibre-bristle broom in a direction transverse to that of the main traffic flow.

• The rough texture finish shall also be applied to adjacent surfaces a sufficient
distance in all directions to provide adequate texture for traction in turning
areas.

•

.-
•

•

•

•-
•

8.1. 2 Edge and Joint Finishing. All slab edges, including those at formed
Jo~nts, shall be finished carefully with an edger having a radius of 1/8 inch.
Transverse joints shall be edged before brooming,and the brooming shall eliminate
the flat surface left by the surface face of the edger. Corner and edges which
have crumbled and areas which lack sufficient mortar for proper finishing shall be
cleaned and filled solidly with a properly proportioned mortar mixture and then
finished .

8.1.3 Contraction Joints. The contraction joints shall be formed in the fresh
concrete by cutting a groove in the top portion of the slab to a depth of at least
one-fourth of the sidewalk slab thickness, using a jointer to cut the groove, or
by sawing a groove in the hardened concrete with a power-driven saw, unless
otherwise approved. Sawed joints shall be constructed by sawing a groove in the
concrete with a 1/8-inch blade to the depth indicated. The time of sawing shall
be varied, depending on existing and anticipated weather conditions, and such
sawing shall be at the required rate. An ample supply of saw blades shall be
available on the job before concrete placement is started, and at least one
standby sawing 'unit in good working order shall be available at the jobsite at all
times during the sawing operations.

8.1.4 Expansion Joints. Transverse expansion joints shall be installed at
sidewalk returns and opposite expansion joints in adjoining curbs. Where the
sidewalk is not in contact with the curb, transverse expansion joints shall be
installed as indicated. Transverse expansion joints shall be filled with lj2-inch
joint filler strips ~ Joint filler shall be placed with top edge 1/4 inch below
the surface and shall be held in place with steel pins or other devices td prevent
warping of the filler during floating and finishing. Innnediately after finishing
operations are completed, joint edges shall be rounded with an edging tool haVing
a radius of 1/8 inch, and concrete over the joint filler shall be removed.
Expansion joints shall be formed about structures and features that project
through or into the sidewalk pavement, using joint filler of the type, thickness,
and width indicated. The filler shall be installed in such manner as to form
a complete, uniform separation between the structure and sidewalk pavement.

2K-5



At the end of the curing period, expansion joints shall be carefully cleaned and
filled with joint sealer. Concrete at the joint shall be surface dry, and the
atmospheric and pavement temperatures shall be above 50 degrees F. at the time of
application of joint-sealing materials. Joints shall be filled flush with the
concrete surface in such manner as to minimize spilling on the walk surface.
Spilled sealing material shall be removed immediately and the surface of the walk
cleaned. Dummy groove joints shall not be sealed.

8.1. 5 Surface Uniformity. The completed surface shall be uniform in color and
free of surface blemishes and tool marks.

8.2 Curb, Gutter, and Driveway Entrance Concrete. Concrete shall be placed 1n
layers not to exceed 6 inches. Concrete shall be thoroughly consolidated by
tamping and spading or with approved mechanical vibrators.

8.2.1 Concrete Finishing. The edges of the gutter and top of the curb shall be
rounded with an edging tool to a radius of l/2-inch and the surfaces shall be
floated and finished with a smooth wood float until true to grade and section and
uniform in texture. Floated surfaces shall then be brushed with a fine-hair brush
with longitudinal strokes. Immediately after removing the front curb form, the
face of the curb shall be rubbed with a wood or concrete rubbing block and water
until blemishes, form marks, and tool marks have been removed. The surface, while
still wet, shall be brushed in the same manner as the gutter and curb top. The
top surface of gutter and entrance shall be finished to grade with a wood float.
Except at grade changes or curves, finished surfaces shall not vary, from the
testing edge of 10~foot straightedge, more than 1/8 inch for gutter and entrance
and 1/4 inch for top and face of curb. Irregularities exceeding the above shall
be satisfactorily corrected. Visible surfaces and edges of finished curb and
gutter shall be free of blemishes and form and tool marks, and shall be uniform in
color, shape, and appearance.

8.2.2 Joints. Expansion joints and contraction joints shall be constructed at
right angles to the line of curb and gutter.

8.2.2.1 Contraction Joints. Contraction joints shall be constructed by means of
l/8-inch thick separators, of a section conforming to the cross section of the
curb and gutter. Contraction joints· shall be constructed directly opposite
contraction joints in abutting portland-cement-concrete pavement. Where curb and
gutter do not abut portland-cement-concrete pavements, contraction joints shall be
so placed that monolithic sections between curb returns will not be less than
5 feet nor greater than 15 feet in length. Separators shall be removed as soon as
practicable after concrete has set sufficiently to preserve the width and shape of
the joint. Separators shall be removed prior to finishing.

8.2.2.2 Expansion Joints. Expansion joints shall be formed by means of preformed
expansion-joint filler material cut and shaped to the cross section of curb and
gutter. Expansion joints shall be provided in curb at the end of all returns.
Expansion joints shall be provided in curb and gutter directly opposite expansion
joints of abutting portland-cement-concrete pavement and shall be of the same type
and thickness as joints in the pavement. Where curb and gutter do not abut
portland-cement-concrete pavement, expansion joints at least l/2-inch in width
shall be provided at intervals not exceeding 25 feet. Expansion joints shall be
provided in non-reinforced concrete gutter at locations indicated.
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9. CURING AND PROTECTION.

9.1 Cuf'ing. ittl[l1ediately",i'fteI,"'lhe fihnhing' operation~;:"'exPOsed con,crete
surfaces shall beCt1i7ed'< by orie.'of"ibe f6110wing IIleth6~Sa$ the 'Contractor may
elect.

9.1.1 Mat Method. The enlireexposed' sutfaceshall 'be 'covered 'with two orlllore
layers of burlap•. ,'Mats shaH overlap each other atle'ast 6 inches. The mat shall
be thoroughly "wetted wi th watet prior to placing on concrete surfa'ce' and shall be
kept continuously in a saturated condition and in intimate contact with concrete
for not less than 7 days.

9.1. 2 Impervious Sheeting Method. The entire exposed surface shall be wetted
with a fine spray of water and then covered with impervious sheeting material.
Sheets shall be laid directly on the concrete surface with the light-colored side
up and overlapped 12 inches when a continuous sheet is not used. The curing
medium shall not be less than 18 inches wider than the concrete surface to be
cured, and shall be securely weighted down by heavy wood planks, or by placing a
bank of moist earth along edges and laps in the sheets. Sheets shall be
satisfactorily repaired or replaced if torn or otherwise damaged during curing.
The curing medium shall remain on the concrete Surface to be cured for not less
than 7 days.

9.1.3 Membrane-Curing Method. The entire exposed surface shall be covered with a
membrane-forming curing compound. Where type 1 curing compound is used, the
concrete surface shall be shaded from the direct rays of the sun during the curing
period. Curing compound shall be applied in two coats by hand-operated pressure
sprayers at a coverage of approximately 200 square feet per gallon for both coats .
The second coat shall be applied in a direction approximately at right angles to
the direction of application of the first coat. The compound shaH form a
uniform, continuous, coherent film that will not check, crack, or peel and shall
be free from pinholes or other imperfections. Apply an additional coat to all
surfaces showing discontinuity, pinholes or other defects. Concrete surfaces that
are subjected to heavy rainfall within 3 hours after curing compound has been
applied shaH be res prayed by the above method and at the above coverage at no
additional cost to the Government. Expansion-joint openings shaH be sealed at
the top by inserting moistened paper or fiber rope or covering with strips of
waterproof paper prior to application of the curing compound, in a manner to
prevent the curing compound entering the joint. Concrete surfaces to which
membrane-curing compounds have been applied shall be adequately protected for
7 days from pedestrian and vehicular traffic and from any other action that might
disrupt the continuity of the membrane. Any area covered with curing compound and
damaged by subsequent construction operations within the 7-day curing period shall
be resprayed as specified above at no additional expense to the Government.

9.2 Backfilling. After curing, debris shall be removed, and the area adjoining
the concrete shall be backfilled, graded, and compacted to conform to the
surrounding area in accordance with lines and grades indicated.

9.3 Protection. Completed concrete shall be protected from damage until
accepted. The Contractor shall clean concrete discolored during construction.
Concrete that is damaged shall be removed and reconstructed for the entire length
between regularly scheduled joints. Refinishing the damaged portion will not be
acceptable. Removed damaged portions shall be disposed of as directed •
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10. SEALING JOINTS. The approxiJ!lately horizontal sections of expansion joints
and the top one-inch depth of contraction-joint openings of gutter shall be sealed
with joint sealer. The joint opening shall be thoroughly cleaned before the
sealing material is placed. Sealing shall be done so that the mateial will not be
spilled on exposed surfaces of the concrete. Concrete a the joint shall be
surface dry and atmospheric and concrete temperatures shall be above 50 degrees F.
at the time of application of joint-sealing materials. Excess material on exposed
surfaces of the concrete shall be removed immediately and exposed concrete
surfaces cleaned.

* * * * *
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SECTION 2L

>8 IDE DRAINS

Index

•

1. Applicable Publications
2. Submitta Is
3. Certification
4. Delivery, Storage, and Handling of

Materials
5. Pipe for Side Drains

6. Drainage Structures
7. Materials for .Drainage Structures
8. Joints
9. Excavation, Trenchlng and

Backfilling for Side Drains
10. Placing Pipe

•
1. APPLICABLE PUBLICATIONS. The publications listed below form a part of this
spec ification to the extentre ferenced. The publications are referred to in the
text by the basic designation only.

1.1 Federal Spec ification (Fed. Specs.).

1.3 American Assoc ialion of State Highway and Transportation Officials (AA8HTO)
Publications.

•

••

HH-P-1l7

S8-S-210A

1.2 Federal Standard (Fed. Std.).

No. 601 and change
Notices 1 thru 7

Packing; Jute, Twisted

Sealing Compound, Preformed for
Expansion Joints and Pipe Joints

Rubber: Sampling and Testing.

•
Standard Spec ificat ions for Highway Bridge s (1983) & Interim

Specifications (1984)

•

•

M 33-81

M 170-85

M 198-75
(R 1986)

·M 199-85

Preformec:\ Expansion Joint Filler for
Concrete (Bituminous Type)

Reinforced Concrete'Cu1vert, Storm
Drain, and Sewer Pipe

Joints for Circular Concrete Sewer
Culvert Pipe Using Flexible
Watertight Gaskets

Precast Reinforced Concrete Manh()l'e
Sections

1.4 American National Standards Institute (ANSI) Publications.

••
•

A 14.3-84

2L-1
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1.5 American Society for Testing ~nd Materials (ASTM) Publications.

C 76-85a

C 270-86b

C 443-85a

C 478-85a

D 1751-83

D 1752-84

D 3034-83

D 3212-81

Reinforced Concrete Culvert, Storm
Drain, and Sewer Pipe

Mortar for Unit Masonry

Joints for Circular Concrete Sewer and
Culvert Pipe, Using Rubber Gaskets

Precast Reinforced Concrete Manhole
Sections

Preformed Expansion Joint Fillers for
Concrete Paving and Structural
Construction (Nonextruding and
Resilient Bituminous Types)

Preforme' Sponge Rubber and Cork
Expansion Joint Fillers for Concrete
Paving and Structural Construction

Type PSM Poly(Vinyl Cloride) (PVC)
Sewer Pipe and Fittings

Joints for Drain and Sewer Plastic
Pipes Using Flexible Elastomer Seals

1.6 American Water Works Association (AWWA) Publications.

C 111-85

C 150-81
(R 1986)

Rubber-Gasket Joints for Ductile-Iron
and Grey-Iron Pressure Pipe and
Fittings

Thickness ~esign of Ductile-Iron Pipe

1. 7 Uniform Standard Specifications (MAG Specs) and Details, Maricopa
Associations of Governments, Arizona, year 1979 and the current revisions thereto.

The City of Phoenix (COP) Supplement to MAG Uniform Standard
Specification.

2. SUBMITTALS.

2.1 Manufacturers Recommendation. .Where installation procedures or any part
thereof are required to be in accordance with the recommendations of the
manufacturer of the material being installed, printed copies of these
recommendations shall be furnished to the Contracting Officer prior to
installation. Installation of the item will not be allowed until the
recommendations are received. Failure to furnish the recommendations can be cause
for rejection of the material.
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3. CERTIFICATION. Certified copies of test reports demonstrating conformance to
applicable pipe specifications shall be delivered to the Contracting Officer
before pipe is installed.

4. DEL IVERY, STORAGE, AND HANDLING OF MATERIALS.

4.1 Delivery and Storage. Materials delivered to site shall be inspected for
damage, unloaded, and stored with the minimum of handling. Do not store materials
directly on the ground. Inside of pipes artd fittings shall be kept free of dirt
and debri s.

4.2 Handling. Materials shall be handled in such a manner as to insure delivery
to the trench in sound undamaged condition. Pipe shall be carried to the trench
not dragged. Gaskedt materials and plastic materials that are not to be installed
innnediatelyshall not be stored in the direct sunlight.

5. PIPE FOR SIDE DRAINS.

5.2 Poly (Vinyl Chloride) (PVC) Pipe and Fittings. ASTM D 3034, Type PSM with a
maximum SDR of 35, size IS-inch or less in diameter, with flexible elastomeric
seal joint.

5.3 Ductile Iron Pipe. All water line pipe shall comply with subsection 750.2,
"Ductile Iron Water Pipe," of the MAG Standard Specifications and shall be minimum
Class 51, in accordance with AWWA C-150. All pipe, except where shmvn on plans,
shall comply with AWWA C-111 for mechanical joint pipe, C1.150. Fittings shall be
mechanical joints with cement mortar lining and coal-tar coated.

•

.-

5.1 Reinforced
pertinent types.
indicated on the

concrete pipe shall conform to requirements for the following
Reinforced Concrete Pipe. ASTM C 76 or AASHTO M 170, Class as

drawings.

•

•

•

•-
•

6. DRAINAGE STRUCTURES.

6.1 Catch Basins. Construction shall be cast-in-place reinforced concrete
complete with frames and covers for .gratings.

6.2 Manholes. Construction shall be precast reinforced concrete complete with
frames and covers or gratings.

6.3 Ladders. Ladders shall be steel individual rung ladders in accordance to
ANSI A14.3 or MAG Specifications. lW-ngs shall be galvanized, solid-section rods
imbedded into concrete as indicated on the drawings.

7. MATERIALS FOR DRAINAGE STRUCTURES.

7.1 Concrete. Unless otherwise specified, concrete and reinforced concrete shall
conform to the requirements for 3000 psi concrete under SECTION: CONCRETE.
Expansion-joint filler material shall conform to ASTM D 1751, ASTM D 1752, or
AASHTO M33, or shall be resin-impregnated fiberboard conforming to the physical
requirements of ASTM D 1752. Color admixture shall be excluded for this item.
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7.2 Mortar. Mortar for pipe joints and connections to other drainage structures
shall confonn to ASTM C 270, Type M, except the maximum placement time shall be
one hour. Color admixture shall be excluded for this item.

7.2.1 The quantity of water in the mixture shall be only that sufficient to
produce a stiff workable mortar. Water shall be clean and free of harmful acids,
alkalies, and organic impurities. The mortar shall be used within 30 minutes
after the ingredients are mixed with water.

7.2.2 The inside of the joint shall be wiped clean and finished smooth. In head
on the outside shall be protected from air and sun with a proper covering until
satisfactorily cured.

7.3 Flap Gates, Grating and Frames.
conform to the requirements of SECTION:

Flap gates, gratings,
MISCELLANEOUS METALS.

and frames shall

7.4 Brick. Brick shall conform to ASTM C 62 or AASHTO M 114, Grade SW;
ASTM C 55, Grade S-I or S-II; or ASTM C 32 or AASHTO M 91, Grade MS. Mortar for
jointing and plastering shall consist of one part Portland cement and two parls
fine sand. Lime may be addecl to the mortar in a quant ity not more than 25 percent
of the volume of cement. The joints shall be filled completely and shall be
smooth and free from surplus mortar on the inside of the structure. Brick
structures sh:~ll be plastered with 1/2 inch of mortar over the entire outside
surface of the walls. For square or rectangular structures, brick shall be laid
in stretcher courses with a header course every sixth course. For round
structures, brick shall be laid radically with every sixth course a stretcher
course.

8. JOINTS.

8. 1 For Concrete Pipe Use Cement-Mortar Bell-and-Spigot Joint. The first pIpe
shall be bedded to the established grade line , with the bell end placed upstream.
The interior surface of the bell shall be carefully cleaned with wet brush and
the lower portion of the bell filled with mortar to such depth as to bring inner
surfaces of abutting pipes flush and even. The spigot end of each subsequent pipe
shall be cleaned with a wet brush and uniformly matched into the bell so th.ql
sections are closely fitted. After each section is laid, remainder of the joint
shall be filled with mortar, and a bead shall be formed around the outside of the
joint with sufficient additional mortar. Cement mortar, finish, and protection of
joints shall be as specified in paragraph: MATERIALS FOR DRAINAGE STRUCTURES. If
mortar is not sufficiently stiff to prevent appreciable slump before setting, the
outside of the joint shall be wrapped or bandaged with cheesecloth to hold mortar
in place.

8.1.1 Cemenl-Morlar Oakum Joint for Bell-and Spigot Pipe. A closely lwisted
gasket shall be made of jute or oakum 'in accordance to Fed. Spec. HH-P-1l7, of the
diameter required to support the spigot end of the pipe at the proper grade and to
make the joint concentric. Joint packing shall be in one piece of sufficient
length to pass around the pipe and lap at top. This gasket shall be thoroughly
saturated with neat cement grout. The bell of the pipe shall be thoroughly
cleaned with a wet brush, and the gasket shall be laid in the bell for the 10yTer
third of the circumference and covered with mortar. The spigot of the pipe shall
be thoroughly cleaned with a wet brush, inserted in the bell, and carefully driven
home. A small amount of mortar shall be inserted in the annular space for the
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upper two-thirds of the circumference. The gasket then shall be lapped at the
top of the pipe and driven home in the annular space with a caulking tool.
The remainder of the annular' space then sh~ll be filled completely with mortar and
beveled at an angle of approximately 45 degrees with the outside of the bell. If
mortar is not sufficiently stiff to prevent appreciable slump before setting, the
outside of the joint thus made shall be wrapped with cheesecloth. Placing of this
type joint shall be kept at least five, joints behind laying operations. The
cement mortar, finish, and protection of joints shall be as specified in
paragraph: MATERIALS FOR DRAINAGE STRUC!URES.

8.1.2 Cement-Mortar Diaper Joint for Bell-Spigot Pipe. The pipe shall be
ceritered so that the annular space is uniform. The annual space shall be caulked
with jute or oakum. Before caulking, the inside of the bell and outside of spigot
shall be cleaned.

8.1.2.1 Diaper bands shall consist of heavy cloth fabric to hold grout in place
at joints and shall be cut into such lengths that they will <extend one'-eight of
t:he circumference of pipe above t:he spring line on one side of the pipe and up to
the spring line on the other side of the pipe. Longitudinal edges of fabric bands
shall be rolled and stitched around two pieces of wire. Width of fabric bands
shall be such that after fabric has been securely stitched around both edges on
wires,the wires will be uniformly spaced not less than 8 inches apart. Wires
shall be cut into lengths to pass around pipe with sufficient <extra length for
ends to be twisted at top of pipe to hold band securely in place; bands shall be
accurately centered around lower portion of joint.

8.1. 2. 2 Grout shall be poured between band and pipe from only the high side of
band, until grout rises to the top of band at the spring line of pipe, or as
nearly so as possible, on the opposite side of pipe, to insure a thorough sealing
of joint around the portion of pipe covered by the band. Silt, slush, water, or
polluted mortar grout forced up on the lower side shall be carefully forced out by
pouring and removed.

8.1.2.3 The remaining unfilled upper portion of the joint shall then be filled
with mortar and a bead formed around outside of this upper portion of the joint
with sufficient amount of additional mortar. The diaper sha 11 be left in place.
Placing of this type of joint shall be kept at least five joints behind actual
laying of pipe. No backfilling around joints shall be done until the joints have
been fully inspected by the Contractor and approved by the Contracting Officer.
The Contractor shall notify the Contracting Officer 24 hours prior to inspecting
the joints. The cement mortar, finish and protection of the joints shall be as
specified in paragraph: MATERIALS FOR DRAINAGE STRUCTURES.

•
8.1.2.4 The inside of the joint and the annular space
brooming or other approved methods. The inside of the joint
shall then be dry packed so as to supply an unbroken flow
pipe segments.

shall be cleaned by
and the annular space
line between adj acent

••
•

8.1. 3 Cement-Mortar Tongue-and Curve Joint. The fir st pipe sha 11 be bedded
carefully to the established grade line with the groove upstream. A shallow
excavation shall be made underneath the pipe at the joint and filled with mortar
to provide a bed for the pipe. The groove end of the first pipe shall be
carefully cleaned with a wet brush, and a layer of soft mortar applied to the
lower half of the groove. The tongue of the second pipe shall be cleaned
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carefully with a wet brush; while in horizontal position, a layer of soft mortar
shall be applied to the upper half of the tongue. The tongue end of the second
pipe then shall be inserted in the groove end of the first pipe until mortar is
squeezed out on interior and exterior surfaces. Sufficient mortar shall be used
to fill the joint complete ly and to form a bead on the outside. The cement
mortar, finish, and protection of joints shall be as specified in the paragraph:
MATERIALS FOR DRAINAGE STRUCTURES.

8.1.4 Cement-Mortar Diaper Joint for Tongue-and Groove Pipe. The joint shall be
of the type described for Cement-Mortar Tongue-and-Groove Joint, in th is
paragraph, except that the shallow excavation directly beneath the joint shall not
be filled with mortar until after a gauze or cheesecloth band dipped in cement
mortar has been wrapped around the outside of the joint. The cement-mortar bead
at the joint shall be at least liZ-inch thick, and the width of the diaper band
shall be at least 8 inches. The diaper shall be left in place. Plac lng of th is
type of joint shall be kept at least five joints behind the actual laying of the
pipe. No backfilling around the joints shall be done until the joints have been
fully inspected and approved. The cement mortar, finish, and protection of joints
shall be as specified in the paragraph: MATERIALS FOR DRAINAGE STRUCTURES.

8.1.5 Self-Centering Tongue and Groove Pipe. "Self-centering" tongue and groove
pipe 36 inches or greater in diameter will not require outside grouting except
where the pipe is used on curves or angle points. All joints shall be butted
together. The overlap of the tongue and the groove portion of the joint shall not
be less than 50 percent of the overlap measured from the manufacturer's designed
full seat position. The material and layout drawings shall specify the maximum
inside annular space that satisfies these specifications. Non-conforming joints
shall require outside grouting or a concrete collar as determined by the
Contracting Officer.

8.1.5.1 The inside annular space between pipe sections shall be completely filled
with mortar and finished smooth with the inside pipe surface. All joints shall be
cleaned with a wire brush and wetted before mortaring. Joints shall not be
mortared before the next two joints in advance are laid. The entire depth of the
finished inside joint shall be filled with mortar in such a manner as to insure a
strong tight joint.

8.1.5.2 Tongue and groove joints will not be permitted for p1pe under 36 inches
in diameter.

8.1.6 Rubber Gasket Joint. Design of joints and physical requirements for
rubber-type gaskets shall conform to ASTM C 443 or AASHTO M 198. Gaskets shall
have not more than one factory-fabricated splice, except that two factory
fabricated splices of the rubber gasket type are permitted if nominal diameter of
pipe being gasketed exceeds 54 inches. Material conforming to Fed. Spec. S8-S-210
is acceptable as an alternate to ASTM C 443 provided the necessary installation
instructions are furnished. Gasket s or jointing materials shall not swe 11 more
than 100 percent be volume by volume innnersed in accordance with Method 6211 of
Fed. Std. 601, in innnersion medium No.3 for 70 hours at 212 degrees F. Certified
copies of test results shall be delivered to the Contracting Officer before
gaskets or jointing materials are installed. Alternate types of watertight
joint may be furnished if specifically approved. Gaskets and. jointing materials
shall be as reconnnended by the particular manufacturer in regard to use of
lubricants, cements, adhesives, and other special installation requirements.
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Surfaces to receive lubricants, cements or adhesives shall be clean and dry.
Gaskets and jointing materials shall be affixed to the pipe not more than 24 hours
prior to the installation of the pipe, and shall be protected from the sun,
blowing dust, and other deleterious agents at all times. Gaskets and jointing
materials shall be inspected before installing the pipe; any loose or improperly
affixed gaskets and jointing materials shall be removed and replaced. The pipe
shall be aligned with the previously installed pipe, and the joint pulled
together. If, while making the joint, the gasket or jointing material becomes
loose and can be seen through the exterior joint recess when joint is pulled up to
within one inch of closure, the pipe shall be removed and the joint remade.

•
8.2 Poly(Vinyl Chloride) (PVC) Pipe.
with ASTM D 3212.

Elastomeric gasket joint in accordance

•

••
•

•

•

••

9. EXCAVATION, TRENCHING, AND BACKFILLING FOR SIDE DRAINS shall conform to the
requirements of SECTION: EXCAVATING, TRENCHING AND BACKFILLING FOR UTILITIES.

10. PLACING PIPE. Each pipe shall be carefully examined before being laid, and
defective or damaged pipe shall not be used. Pipelines shall be laid to the
grades and alignment indicated. Proper facilities shall be provided for lowering
sections of pipe into trenches. Under no circumstances shall pipe be laid in
water, and no pipe shall be laid when trench conditions or weather are unsuitable
for such work. Diversion of drainage or dewatering of trenches during
construction shall be provided as necessary. All pipe in place shall be inspected
before backfilling, and those damaged during placement shall be removed and
replaced at no additional cost to the Government. Laying shall proceed upgrade
with spigot ends of bell-spigot pipe and tongue ends of tongue-and-groove pipe
pointing in the direction of flow.

* * * * *
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SECTION 2M

SCOUR GAUGES

1. GENERAL. The scour gauges shall be of the dimensions shown on the drawings
and installed at the locations indicated.

2. MATERIAL.

2.1 Concrete. Scour gauges shall be integrally colored precast concrete.
Concrete shall conform to the requirements of SECTION: CONCRETE. The maximum
aggregate size may be reduced to 3/8 inch. The finish surface of the concrete
shall be finished smooth and without blemish.

2.2. Color Additive shall be manufacturers' standard black pi~ented color
additive. Additive shall be mixed in accordance with manufacturers' written
instructions and in sufficient quantities to provide vivid coloration of the
concrete. The color shall be certified as non-fading by the supplier.

3. TOLERANCES. Tolerances of scour gauges shall be within 1/32 inch of the
dimension shown on the drawings.

••
•

•

•

••
•

4. INSTALLATION.
finish surfaces.

Scour gauges shall be installed perpendicular and flush to

* * * * *
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SECTION 2N

.- TURF

Index

•

1..Applicable. Publications
2. Submittals
3. Delivery, Storage, and Handling
4. Materials
5. Seeding Times
6. Site Preparation

7. Seeding
8. Restoration and Clean Up
9. Protection of Turfed Areas

10. Turf Establishment Period
11. Final Acceptance

•

1. APPLICABLE PUBLICATIONS. The publications listed below form a part of this
specification to the .extent re.ferenced. The publications are referred to in the
text by basic designation only.

1.1 Federal Specification (Fed. Spec.).

O-F-24ld Fertilizers, Mixed, Commercial

1.2 U.S. Department of Agriculture Publication.

tt Federal Seed Act of August 9, 1939 (53 Stat. 1275) Rules and Regulations

1.3 American Society for Testing and Materials (ASTM).

•• D 2607":"'69

2. SUBMITTALS.

Peats, Mosses, Hwnus, and Relateli
Products

•
2.1 Certificates of Compliance and Certified Laboratory Test Reports. Prior to
the delivery of materials, certificates of compliance shall be submitted in
accordance with the SPECIAL CLAUSES certifying that materials meet the
requirements specified. Certified copies of ~he reports for the following
materials shall be submitted.

2.1.2 Fertilizer. For chemical analysis and composition percent.•
2.1.1 Seed.
germination.

For mixture percentage, pure live seed, weed seed content,

3. DELIVERY, STORAGE, AND HANDLING •..
•

2.2 Delivery Schedule.
before delivery.

Submittal of the schedule shall be at least 10 days

••
•

3.1 Delivery.

3.1.1 Turf material shall be inspected upon arrival at the jobsite, and
unacceptable material shaU be removed from the jobsite.
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3.1.2 Delivery of fertilizer to the site shall be in original, unopened
containers bearing manufacturer's chemical analysis. Instead of containers,
fertilizer may be furnished in bulk. A chemical analysis shall be provided for
bulk deliveries.

3.1. 3 Soil amendments shall be delivered to the site in the original, unopened
containers bearing the manufacturer's chemical analysis. In lieu of containers,
soil amendments may be furnished in bulk. A chemical analysis shall be provided
for bulk deliveries.

3.2 Storage.

3.2.1 Materials shall be stored in areas approved by the Contracting Officer.

3.2.2 Seed and fertilizer shall be stored in cool, dry locations away from
contaminants.

3.3 Handling.

3.3.1 Materials. Except for bulk deliveries, materials shall not be dropped or
dumped from vehicles.

4. MATE RIALS.

4.1 Seed.

4.1. 1 Seed Classification. State-certified seed of the latest season I s crop
shall be provided in original sealed packages bearing the producer I s guaranteed
analysis for mixture percentage, purity, germination, weed seed content, and inert
material. Labels shall be in conformance with USDA Federal Seed Act, Rules and
Regulations and applicable state seed laws.

4.1.2 Seed Mixtures. Seed mixtures shall be proportioned by weight as follows.

Botanical Name

Cynodon dactylon
Pod Annual

Common Name

Common Bermuda
Rye Grass

Percent Pure
Live Seed

98%
95%

4.1. 3. Weed Seed. Weed seed shall not exceed one percent by weight of the total
mixture. Wet, moldy, or otherwise damaged seed will be rejected.

4.2 Soil Amendments.

4.2.1 Fertil izer. Commercial grade, free flowing, uniform 1.n composition and
conforming to Fed. Spec. O-F-24l.

4.2.1.1 Granular Fertilizer. Consists of nitrogen-phosphorus-potassium ratio:
16 percent nitrogen, 20 percent phosphorus, and 0 percent potassium.

4.2.1.2 Controlled-Release Fertilizer. Consists of nitrogen-phosphorus-potassium
ratio: 18 percent nitrogen, 6 percent phosphorous, and 12 percent potassium.
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4.3 soil Conditioner. For single use or in combination to meet requirements for
topsoil.

4.3.1 Organic Soil Conditioner.

a. Rotted Manure. Well rotted, horse orcattl~ manure cont:aining a max1mum
25 percent by volume of straw, sawdust, or other bedd,ing materials, free of
stones, sticks, soil and containing po chemicals weed seed or ingr~dients harmful
to plants.

b. Decomposed Wood Derivatives. Ground bark, sawdust, or other wood waste
material fr.ee· of stones, sticks, soil, and toxic substances harmful to plants,
stabilized with nitrogen and having the following properties.

Particle Size. Minimum percent by weight passing.

• Percent

No. 4 Mesh Screen
No. 8 Mesh Screen

95
80

Nitrogen Content. MinimUm percent based on dry weight.

• Percent

Mulches. Free from weeds, mold,and other deleterious materials.•• 4.4

Redwood Sawdust
Fir Sawdust
Fir or Pine Bark

0.5 .
0~7

LO

•

•

•

••
•

4.4.1 Wood Cellulose Fiber. Wood cellulose fiber shall not contain any growth or
germination-inhibiting factors and shall be dyed an appropriate color to
facilitate visual metering during application. Composition on air-dry weight
basis: 9 to ·15 percent moisture, pH range from 3 ..5 to 5.0. Use with hydroseeding
application of grass seed and fert~lizer. When added, to water, it forms a
homogenous slurry.

4.5 Water. A quality suitable for irrigation.

5. SEEDING TIMES.

5.1 Seeding Time. Over seed with Bermuda seed from May to September for spring
and sU1'mner .planting and Annual Rye from October to April for fall and winter
planting. Seeding times may vary depending ori temperature and weather conditions.

6. SITE PREPARATION.

6.1 Preparation of Seeding Areas.

6. L 1 The Contracting Officer shall verify the finished grades are as indicated
on drawings, the placing of topsoil, and the smooth grading has been completed in
accordance with the paragraph: FINISH GRADING.
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6.1.2 Site preparation work shall be performed only during periods when
beneficial results can be obtained. When 9rought, excessive moisture or other
unsatisfactory condition prevails, the work shall be stopped as directed by the
Contracting Officer.

6.2 Application of Soil Amendments.

6.2.1 Fertilizer. Fertilizer shall be applied at the rate of 10 pounds per
1,000 square feet. Fertilizer shall be incorporated into the soil to a minimum
depth of 6 inches or may be incorporated as part of the tillage or hydroseeding
operation.

6.2.2 Soil Conditioner. Soil conditioner shall be a 50/50 mix of rotted manure
and decomposed wood derivatives applied at the rate of 2 cubic yards per 1,000
square feet and thoroughly incorporated by tillage into the soil to a minimLUll
depth of 6 inches.

6.2.3 Deviations. Deviations in the ground surface in relation to the grades
indicated shall be corrected prior to turfing.

6.3 Tillage.

6.3.1 Soil shall be tilled to a minimLUll depth of 6 inches by plowing, disking,
harrowing, rototilling or other method. On slopes 2 horizontal to 1 vertical and
steeper, the soil shall be tilled to a minimLUll depth of 2 inches by scarifying
with heavy rakes, or other method. Rototillers shall be used where soil
conditions and length of slope permit. On slopes 1 horizontal to 1 vertical and
steeper, no tillage is required.

6.3.2 Fertilizer, as specified, may be applied during tillage.

6.4 Finished Grading.

6.4.1 Turf areas shall be filled as needed or have surplus soil removed to attain
the finished grade. Drainage patterns shall be m_aintained as indicated on
drawings. Turf areas compacted by construction operations shall be completely
pulverized by tillage. Soil used for repair of erosion or grade deficiencies
shall conform to requirements specified in the SECTION: FILL AND SUBGRADE
PREPARATION. Finished grade shall be 2 inches below the adjoining grade of any
surfaced area. New surfaces shall be blended to existing areas.

6.4.2 Lawn areas shall have debris and stones larger than one inch in any
dimension removed from the surface.

6.4.3 Finished graded areas shall be protected from damage by vehicular or
pedestrian traffic and erosion.

7. SEEDING.

7.1 General. Prior to seeding, any previously prepared seedbed areas compacted
or damaged by interim rains, traffic, or other cause, shall be reworked to restore
the ground condition previously specified. Do not hydroseed or over seed when the
wind velocity is such as to prevent uniform seed distribution.
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7.2 Applying Seed.

7.2.1 Rye seeding from Octoberl to April 30. The seed and fertilizer shall be
mixed in the required amount .. of water to produce a homogeneous slurry and then
uniformly applied under,pressure at the following rates (dry weight) per acre:

Annual Rye Turf

2000 Ibs. wood cellulose fiber mulch
300 Ibs. 16-20-0 inorganic fertilizer
650 Ibs. of seed mix

,300 lbs. slow release fertilizer 18-6,-12

7.2.2 Bermuda over seeding from May 1 to September 30. The see.d shall be spread
uniformly using approved methods at the rate of 140 1bs. per acre. Iunnediately
after seeding, the area shall be top dress with decomposed wood derivatives
applied at the rate of 1.5 cubic yards per 1,000 square feet. Over seeded areas
will conform to requirements specified in paragraph: TURF ESTABLISHMENT PERIOD.

7.3 Water Seeded Areas. Watering shall be started within one day or as directed
by the Contracting Officer after completing the seeded area. Water shall be
applied at the rate sufficient to ensure moist soil conditions to a minimum depth
of 2 inches. Run-off and puddling shall be prevented.

8. RESTORATION AND CLEAN UP. Exces s and was te material shall be removed and
disposed of off the site. Adjacent paved areas shall be cleaned. Existing turf
areas which have been damaged during the contract operations shall be restored to
original conditions.

•

9. PROTECTION OF TURFED AREAS. Iunnediately after turfing, the
protected against traffic or other use by erecting barricades
signage as required or as directed by the Contracting Officer.

10. TURF ESTABLISHMENT PERIOD.

area shall be
and providing

•

•

••
•

10.1 Length of Period. On completion of the last day of the turfing operation,
the Turf Establishment Period will be in effect for 3 months.

10.2 Stand of Turf.

10.2.1 A stand of turf from the seeding operation is defined as a ml.nl.mum
of 100 grass plants per square foot. Bare spots shall be no larger than 6-inches
square. The total bare spots shall not exceed" 2 percent of the total seeded area.

10.3 Mairitenance During Establismment Period.

10.3.1 General. Maintenance of the turfed areas shall include eradicating weeds,
protection embankments from erosion, and protecting turfed areas from traffic.

10.3.2 Repair. Turf condition shall be reestablished as specified herein for
eroded areas, damaged or barren areas. Mulch shall be r~paired or replaced as
required •
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10.3.3 Mowing. Turfed areas shall be mowed to a minimwn height of 1-1/2 inches
when the average height of the turf becomes 2 inches. Clippings shall be removed.

10.3.4 Watering. Watering shall be at intervals to obtain a moist soil condition
to a minimum depth of 2 inches. Frequency of watering and quantity of water shall
be adjusted in accordance with the growth of the turf. Run-off, puddling and
wilting shall be prevented.

10.3.5 Post-Fertil ization. Fertilizer 06-8-4 with trace elements) shall be
applied at the rate of 5 pounds per 1,000 square feet after the first month and
again prior to the final acceptance.

11. FINAL ACCEPTANCE. At the end of the Turf Establishment Period, a final
inspection will be made. Final acceptance of the turf will be based upon a
satisfactory stand of turf as defined in the paragraph: TURF ESTABLISHMENT
PERIOD. Rejected areas shall be replanted or repaired as directed by the
Contracting Officer.

* * * * *
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SECTION 20

PAVEMENT MARKINGS

•

.-
1. Applicable Publications
2. Materials
3. Sampling and Testin~

Index

4. Equipment
5. Surface Preparation
6. Application

•
1. APPLICABLE PUBLICATIONS. The publications listed below form a part of this
specification to the extent referenced. The publications are referred to in the
text by the basic designation only.

1.1 Federal Specifications (Fed. Spec.).

2. MATERIALS. Paint shall be in sealed containers that plainly show the
desi~nated name, formula or specification number, hatch number, color, date of
manufacturer, manufacturer's name, formulation number and directions, all of which
shall be plainly legible at time of use. The paint shall be homogeneous, easily
stirred to smooth consistency, and shall show no hard settlement or other
objectionable characteristics during a storage period of six months.

•

•

.-

TT-P-llSE

1.2 Federal Standard (Fed. Std.).

No. 141a
& Change Notices
1, 2, 3, 4

Paint, Traffic, Highwav, White and Yellow

Paint, Varnish, Lacquer, and Related
Materials; Methods of Inspection
Sampling, and Testing

•

•

•

•-
•

2.1 Paints. Paints shall conform to Fed. Spec. TT-P-115. Color shall be white.

3. SAMPLING AND TESTING. Materials proposed for use shall be stored on the
project site in sealed and labeled containers, or segregated at source of supplv.
Upon notification by the Contractor that the material is at the site or source of
supply, a quart sample of each batch of paint shall be taken hv random selection
from sealed containers by the Contractor in the presence of a representat lve of
the Contracting Officer. Contents of the sampled containers shall be so
thoroughly mixed as to render the sample truly representative. Samples shall he
clearly identified by designated name, specification number, batch number,
manufacturer's formulation number, project contract number, intended use, and
quantity involved. The material may be approved for use based on either the
following data furnished by the Contractor:

a. A test report showing that the proposed batch meets all specified
requirements.

b. A test report showing that a previous batch manufactured using the same
formulation as that used in manufacturing the proposed batch met aJ 1 specified
requirements, and a report showing test results on the proposed batch for the
following properties required in the material specification: weight per gallon,
viscosity,fineness of grind, drying time, and gradation. Testing procedures and
reports shall be as specified in paragraph 5 of Method 1031..2 of Fed. Std. 141.
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If materials are approved based on reports furnished by the Contractor, samoles
will be retained by the Government for possible future testin~ should the material
appear defective during or aft.er application. When tested by the Government and
samples fail to meet specification requirements, the materials represented ~y the
samples shall be replaced and cost of testin~ will be deducted from the oayments
due the Contractor at the rate of $100 per sample retested.

4. EQUIPMENT. All machines, tools, and equipment used in performance of the wor~

shall be approved and maintained in satisfactory ooeratin~ condition. Hand
operated push-type machines of a type cOtmDonly used for aoolication of paint to
pavement surfaces shall be acceptable for markin~ small street and oar~ing

areas. Applicator machine shall be equipped with the necessary oaint tanks and
spraying nozzles, and shall be capable of applyin~ paint uniformaly at coverage
specified. Sandblasting equipment shall be provided as required for cleaning
surfaces to be painted. Hand-operat.ed spray ~uns shall be provided for use in
areas where push-type machines cannot be used.

4.1 Sandblasting Equipment.
compressor, hoses, and nozzles
cleaning surfaces to be painted.
not less than 150 c.f.m. of air
nozzle for each nozzle used.

Sandblasting equipment shall include an air
of proper size and capacity as required for

The compressor shall be capable of furnishing
at a pressure of not less than 90 osi at the

5. SURFACE PREPARATION. New pavement. surfaces shall ~e allowed to cure for a
period of not less than 30 days before application of marking materials. A11
surfaces to be marked shall be thoroughly cleaned before application of the paint.
Dust, dirt, and other granular surface deposits shall be removed bv sweeoin~,

blowing with compressed air, rinsing with water or a combination of these methods
as required. Rubber deposits, surface laitance, existing paint markin~s, and
other coatings adhering to the pavement shall be completelY removed with scrapers,
wire brushes, sandblastin~, approved chemicals, or mechanical abrasion as
directed. Where oil or grease are present. on old pavements t.o be marked, affect.ed
areas shall be scrubbed with several applications of t.risodium phosphate solut.ion
or other approved detergent or degreaser, and rinsed thorou~hly after each
application. After cleaning, oil-soaked areas shall be sealed with cut shellac to
prevent bleeding through the new paint.. Pavement. surfaces shall be allowed to
dry, when wat.er is used for cleaning, prior t.o st.ripin~ and mar~in~. Surfaces
shall be recleaned, when work has been st.opped due to rain.

6. APPLICATION. Paint. shall be applied evenlv t.o t.he pavement. surface to he
coat.ed at a rate of 105 plus or minus 5 square feet per ~allon.

6.1 Paint shall be applied to clean, dry surfaces, and unless otherwise approved,
only when air and pavement. temperatures are above 40 de~rees F and less than 9'5
degrees F. Paint temperature shall be maintainedwit.hin these same limits. Paint
shall be applied pneumatically with' approved equipment at rate of covera~e

specified herein. The Contractor shall be provide guidelines and templates as
necessary to control paint. application. Special precautions shall he t.a~en in
marking numbers, letters, and symbols. All edges of markin~s shall be sharoly
outlined. The maximum drying time requirements of the paint. specifications will
be strictly enforced, to prevent undue softening of bitumen, and pic~up,

displacement, or discoloration by tires of traffic. If there is a deficiency in
drying of the markings, paintin~ operations shall be discontinued until cause of
t.he slow drying is determined and corrected.
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6.2 Traffic Controls. Suitable warnin~ si~ns shall be placed near the he~innin~
and end of the worksite for alertin~ approachin~ traffic. Small markers shall he
placed along newly painted lines to control traffic and prevent damage to newly
painted surfaces.

* * * * *
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SECTION 2P

WATER LINES

Index

•

1. Applicable Publications
2. General
3. Excavation, Trenching, and Back

filling for Water Lines
4. Materials

5. Installation
6. Hydrostatic Tests
7. Disinfection
8. Cleanup

•

1. APPLICABLE PUBLICATIONS. The publications listed below form a part of this
specification to the extent referenced. The publications are referred to in the
text by the basic designation only.

1.1 American Society for Testing and Materials (ASTM) Publication.

•

D 1785-82

D 2464-76

Poly(Vinyl Chloride) (PVC) Plastic
Pipe, Schedules 40, 80, and 120

Threaded Poly(Vinyl Chloride) (PVC)
Plastic Pipe Fittings Schedule 80

1.2 American Water Works Association (AWWA) Standards.

••
C65l-86

C800-84

2. GENERAL.

Disinfecting Water Mains

Underground Service Line Valves and
Fittings

•

•

•

••
•

2.1 Piping for Water Service Lines. Piping for water service lines less than
3 inches in diameter shall be Poly(Vinyl Chloride) (PVC) plaster unless otherwise
shown or specified.

2.2 Recommendations of the Manufacturer. The Contractor shall, as a part of the
shop drawings, submit to the Contracting Officer the manufacturer's
recommendations for each material or procedure to be utilized which is required to
be in accordance with such recommendations. The Contractor shall have a copy of
the manufacturer's instructions available at the construction site at· all times
and shall follow these instructions unless otherwise directed by the Contracting
Officer •.

3. EXCAVATION, TRENCHING, AND BACKFILLING FOR WATER LINES. Excavation,
trenching; and backfilling shall be in accordance with the applicable provisions
of SECTION: EXCAVATING, TRENCHING AND BACKFILLING FOR UTILITIES except as
modified herein.

4. MATERIALS shall conform to the respective specific~tions and other
requirements specified below.
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4.1.1 Poly(Vinyl Chloride) (PVC) Plastic Pipe.
shall be manufactured of material conforming
designated as PVC 1120 in ASTM D 1785.

All pipe, couplings and fittings
to ASTM D 1784, Class l2454B,

4.1. 2 Solvent Cement Joint. Pipe to dimensional requirements of ASTM D 1785
or D 2241 with joints meeting the requirements of 150 psi working pressure and
200 psi hydrostatic test pressure.

4.2 Joints.

4.2.1 Poly(Vinyl Chloride) Pipe. Joints for pipe, fittings, and couplings for
pipe shall be as specified for PVC pipe. Joints connecting pipe of differing
materials shall be made in accordance with manufacturer's recommendation as
approved by the Contracting Officer.

4.3 Fittings and Specials.

4.3.1 For Poly(Vinyl Chloride) (PVC) Pipe.

4.3.1.1 For pipe less than 4-inch diameter, fittings shall conform to the
requirements of ASTM D 2464, threaded to conform to the requirements of ANSI B2.l
for use with Schedule 80 pipe and fittings.

4.4 Valve Boxes. Valve boxes shall be cast iron or concrete, except that
concrete boxes may be installed only in locations not subjected to vehicular
traffic. Cast-iron boxes shall be extension type with slide-type adjustment and
with flared base. The minimum thickness of metal shall be 3/16 inch. Concrete
boxes shall be the standard product of a manufacturer of precast concrete
equipment. The word "WATER" shall be cast in the cover. The boxes shall be of
such length as will be adapted, without full extension, to the depth of cover
required over the pipe at the valve location.

4.5 Miscellaneous Items.

4.5.1
to be
Clamps
nuts.

Service clamps shall have a pressure rating not_ less than that of the pipe
connected and shall be either the single or double flattened strap type.
shall have a galvanized malleable iron body with cadmium plated straps and
Clamps shall have rubber gasket cemented to the body.

4.5.2 Corporation stops shall have standard corporation stop thread conforming to
AWWA C800 on the inlet end, with flanged joints, compression pattern flared tube
couplings, or wiped joints for connections to goosenecks.

4.5.3 Goosenecks. Shall conform to the applicable requirements of Fed. Spec.
WW-P-325, Class 100. Copper tubing for gooseneck connections shall conform to the
applicable requirements of ASTM B 88, Type K, annealed. Length of cable
requirements connections shall be in accordance with standard practice.

4.5.4 Service stops shall be water-works inverted-ground-key type, oval or round
flow way, tee handle, without drain. Pipe connections shall be suitable for the
type of service pipe used. All parts shall be of bronze with female
iron-pipe-size connections or compression-pattern flared tube couplings, and
shall be designed for a hydrostatic test pressure not less than 200 psi.

4.5.5 Tapping sleeves of the sizes indicated for connection to existing main
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4.5.5 Tapping sleeves of the sizes indicated for connection to existing main
shall be the cast gray, ductile, or malleable iron, split-sleeve type with flanged
or grooved outlet, and with bolts, follower rings and gaskets on each end of the
sleeve. Construction shall be suitable for a maximum working pressure of 100 psi.
Bolts shall have square heads and hexagonal nuts. Longitudinal gaskets, and
mechanical joints with gaskets shall be as recommended by the manufacturer of the
sleeve. When using grooved mechanical tee, it shall consist of an upper housing
with full locating collar for rigid positioning which engages a machine-cut hole
in the pipe, encasing an elastometricgasket which conforms to the pipe outside
diameter around the hole and a lower housing with positioning lugs, secured
together during assembly by nuts and bolts as specified, pretorqued to 50 pound
feet.

4.5.6 Service boxes shall be cast iron or concrete. Extension service boxes of
the required length and having either screw or slide-type adjustment shall be
installed at all service box locations. The boxes shall have housings of
sufficient size to completely cover the service stop and shall be complete with
identifying covers.

5. INSTALLATION.

5.1 Handling. Pipe and accessories shall be handled so as to insure delivery to
the trench in sound, undamaged condition. Particular care shall be taken not to
injure the pipe coating or lining. If the coating or lining of any pipe or
fitting is damaged, the repair shall be made by the Contractor at his expense in a
satisfactory manner. No other pipe or material of any kind shall be placed inside
a pipe or fitting after the coating has been applied. Pipe shall be carried into
position a~d not dragged. Use of pinch bars and tongs for alining or turning pipe
will be permitted only on the bare ends of the pipe. The interior of pipe and
accessories shall be thoroughly cleaned of foreign matter before being lowered
into the trench and shall be kept clean during laying operations by plugging or
other approved method. Before installation, the pipe shall be inspected for
defects. Material found to be defective before or after laying shall be replaced
with sound material without additional expense to the Government. Rubber gaskets
that are not to be installed immediately shall be ~tored in a cool and dark place.

5.2 Adjacent Facilities.

5.2.1 Poly(Vinyl Chloride) pipe shall not be installed ~n the same trench with
ferrous piping materials.

5.2.2 Nonferrous Metallic Pipe. Where nonferrous metallic pipe, e. g., . copper
tubing, crosses any ferrous piping material, a minimum vertical separation of
12 inches must be maintained between pipes. Where non-ferrous metallic pipe is
connected to ferrous pipe, an approved dielectric connector shall be used.

5.2.3 Roads. Water pipe shall be encased in a sleeve of rigid conduit for the
lengths shown. A minimum clearance of at least 2 inches between the inner wall of
the sleeve and the maximum outside diameter of the sleeved pipe and joints shall
be provided. Sand bedding shall be provided for the water pipe through the
sleeve. Sleeves of ferrous material shall be provided with corrosion protection
as required for the conditions encountered at the site of installation.
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5.2.4 Structures. Where water pipe is required to be installed within 3 feet of
existing structures the water pipe shall be sleeved as required for roads. Care
shall be exercised and proper precautions taken during installation of the water
pipe and sleeve to assure that there will be no damage to the structures and no
settlement or movement of foundations or footings. Any damage occurring as a
result of the Contractor's operation shall be corrected and all costs connected
therewith shall be borne by the Contractor.

5.3 Placing and Laying. Under no circumstances shall any of the water line
materials be dropped or dumped into the trench. Care shall be taken to avoid
abrasion of the pipe coating. Except where necessary in making connections with
other lines or as authorized by the Contracting Officer, pipe shall be laid with
facing in the direction of laying. The full length of each section of pipe shall
rest solidly upon the pipe bed, with recesses excavated to accommodate bells,
couplings, and joints. Pipe that has the grade or joint disturbed after laying
shall be taken up and relaid. Pipe shall not be laid in water or when trench
conditions are unsuitable for the work. Water shall be kept out of the trench
until joining is completed. When work is not in progress, open ends, of pipe,
fittings, and valves shall be securely closed so that no trench water, earth, or
other substance will enter the pipes or fittings. Where any part of the coating
or lining is damaged, the repair shall be made by the Contractor at his expense in
a satisfactory manner. Pipe ends left for future connections shall be valved,
plugged, or capped, and anchored, as shown.

5.4 Connections. Where connections are made between new work and existing mains,
the connections shall be made by using specials and fittings to suit the actual
conditions. Standard methods are available for making connections to various
types of pipe, either under pressure or in the dewatered condition. Where made
under pressure, these connections shall be installed as approved by the
Contracting Officer.

5.5 Jointing.

5.5.1 Pipe Less Than 2-Inch Diameter. Threaded joints shall be made by wrapping
the male threads with approved thread tape or applying_an approved lubricant, then
threading with joining members together. The joint shall be tightened using strap
wrenches to prevent damage to the pipe and/or fitting. To avoid excessive torque,
joints shall be tightened no more than one thread past hand-tight. Solvent cement
joints shall utilize sockets conforming to the requirements of ASTM D 2467. The
solvent cement used shall meet the requirements of ASTM D 2564 the joint assembly
shall be made in accordance with ASTM D 2855 and the manufacturer's specific
recommendations.

5.5.2 Connections between different types of pipe and accessories shall be made
with transition fittings approved by the Contracting Officer.

5.6 Service lines 2 inches and smaller shall be connected to the main by a
directly-tapped corporation stop or by a service clamp. A corporation stop and a
copper gooseneck shall be provided with either type of connection. Maximum sizes
for directly-tapped corporation stops and for outlets with service clamps shall be
as in Table I. Where two or more gooseneck connections to the main are required
for an individual service, such connections shall be made with standard branch
connect ions. The total clear area of the branches shall be at leas t equal to the
clear area of the service which they are to supply.
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•
TABLE 1. Size of Corporation Stops and Outlet~.

• • Corporation Stops. Inches

•

Pipe Size
Inches

3
4
6
12 and larger

For Cast Iron Pipe

1
1-1/4
2

Outlet W/Service
Single 6E Double Straps

1
1
1-1/2
2

•

•

••
•

•

6. HYDROSTATIC TESTS. Where any section of a water line 1.S provided with
concrete thrust blocking for fitting the hydrostatic tests shall not be made until
at least 5 days after installation unless otherwise approved. The method proposed
for disposal of waste water from hydrostatic tests and disinfection shall be
submitted to the Contracting Officer for approval prior to performing hydrostatic
tests.

6.1 Pressure Test. After the pipe is laid, the joints completed, and the trench
partially backfilled leaving the joints exposed for examination, the newly laid
piping· or any valved section of water service lines designated on the drawings
shall be subjected for one hour to a hydrostatic· pressure test of 100 psi. Each
valve shall be opened and closed several times during the test. Exposed pipe,
joints, fittings, and valves shall be carefully examined during the partially open
trench test. Joints showing visible leakage shall be replaced or remade as
necessary. Cracked or defective pipe, joints, fittings, and valves, discovered in
consequence of this pressure test shall be removed and replaced with sound
material, and the test shall be repeated until the test results are satisfactory.

6.2 Leakage Test. Leakage test shall be conducted after the pressure tests have
been satisfactorily completed. The duration of_ each leakage test shall be at
least 2 hours, and during the test the water line shall be subjected to 100 psi
pressure. Leakage is defined as the quantity of water to be supplied into the
newly laid pipe, or any valved or approved section thereof, necessary to maintain
the specified leakage test pressure after the pipe has been filled with water and
the air expelled. No piping installation will be accepted until the leakage is
less than the number of gallons per hour as determined by the formula.

L = 0.000135lND (p raised
to 1/2 power)

For pipe materials other than
asbestos-cement

•

••
•

In which .L equals the allowable leakage in gallons per hour; N is the number of
joints in the length of pipeline tested; D is the nominal diameter of the pipe in
inches; and P is the average test pressure during the leakage test, in psi gauge.

Should any test of pipe disclose leakage greater than that specified in the
foregoing table, the defective joints shall be located and repaired until the
leakage is within the specified allowance, without additional cost to the
Government.
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6.3 Concurrent Hydrostatic Tests. The Contractor may elect to conduct the
hydrostatic tests using either or both of the following procedures. Regardless of
the sequence of tests employed, the results of pressure tests, leakage tests, and
disinfection shall be satisfactory as specified. All replacement, repair or
retesting required shall be accomplished by the Contractor at no additional cost
to the Government.

6.3.1 Pressure test and leakage test may be conducted concurrently.

6.3.2 Hydrostatic tests and disinfection may be conducted concurrently, using the
water treated for disinfection to accomplish the hydrostatic tests. If water is
lost when treated for disinfection and air is admitted to the unit being tested,
or if any repair procedure results in contamination of the unit, disinfection
shall be reaccomplished.

7. DISINFECTION. Before acceptance of potable water operation, each unit of
completed water line shall be disinfected as prescribed by AWWA C60l as specified
herein. After pressure tests have been made, the unit to be disinfected shall be
thoroughly flushed with water until all entrained dirt and mud have been removed
before introducing the chlorinating material. The chlorinating material shall be
either liquid chlorine, calcium hypochlorite, or sodium hypochlorite, conforming
to paragraph: MATERIALS. The chlorinating material shall provide a dosage of not
less than 50 ppm and shall be introduced into the water lines in an approved
manner. In no case will the agent be introduced into the line in a dry sol id
state. The treated water shall be retained in the pipe long enough to destroy all
non-spore-forming bacteria. Except where a shorter period is approved, the
retention time shall be at least 24 hours and shall produce not less than 25 ppm
of free chlorine residual throughout the line at the end of the retention
period. All valves on the lines being disinfected shall be opened and closed
several times during the contact period. The line shall then be flushed with
clean water until the residual chlorine is reduced to less than 1. 0 ppm. From
several points in the unit, the Contractor will take samples of water in proper
sterilized containers for bacterial examination. The disinfection shall be
repeated until tests indicate the absence of pollution for at least 2 full days.
The unit will not be accepted until satisfactory bacteriological results have been
obtained.

8. CLEANUP.
appurtenances,
removed.

Upon completion of the installation of the water lines, and
all debris and surplus materials resulting from the work shall be

* * * * *
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SECTION 2Q

EXCAVATING, TRENCHING AND BACKFILLING FOR UTILITIES

Index

1. APPLICABLE PUBLICATIONS. The publications listed below form a part of this
specification to the extent referenced. The publications are referred to in the
text by the basic designation only.

1.1 American Society for Testing and Materials (ASTM) Publications.

2. EXCAVATION AND TRENCHING FOR SIDE DRAINS AND UTILITIES. Excavation of
trenches for side drains, appurtenances, and utilities shall be in accordance with
the following requirements.

•

•

•

••

1. Applicable Publications
2. Excavation and Trenching for Side

Drains, and Utilities
3. Materials·for Bedding and :Ba~k,filling

D 1556-82

D 1557-78

D 2216-80

4. Beddirig
5. Backfilling
6. Special Requirements

Density of Soil In Place by the
Sand-Cone Method

Moisture-Density Relations of
Soils and Soil Aggregate
Mixtures Using 10-lb (4.54-kg)
Rammer and l8-in. (457-mm) Drop

Laboratory Determination of Water
(Moisture) Content of Soil,
Rock, and Soil-Aggregate
Mixtures

•

•

•

••
•

2.1 Trenching. All excavations shall be made by open cut unless otherwise
specified. The banks of trenches shall be kept as nearly vertical as practicable.
Unless otherwise indicated, the banJts of trenches below the level of the top of
the pipe shall be not less than 12 inches wider nor more than 16 inches wider than
the outside diameter of the pipe to be laid therein, and shall be excavated true
to line, 'so that a clear space not less than 6 inches nor more than 8 inches in
width is provided on each side of the pipe. The maximum width of trench specified
applies to the width at any point below the top of the pipe; the width of the
trench above the top of the pipe may be made as wide as necessary for sheathing
and bracing; and the proper installation of the work. Care shall be taken not to
overexcavate. Where trench widths are exceeded, redesign with a resultant
increase in cost of stronger pipe or special installation procedures shall be
necessary~ Cost of this redesign "and increased cost of pipe or installation shall
be borne by the Contractor without additional cost to the Government. The bottom
of trenches shall be accurately graded to provide uniform bearing and support for
each section of the pipe at every point along its entire length, except for
portions of the pipe sections where it is necessary to excavate for the proper
sealing of pipe joints.
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2.2 Removal of Unstable Material. Where wet or otherwise unstable soil incapable
of properly supporting the pipe, as determined by the Contracting Officer, is
unexpectedly encountered in bottom of trench, such material shall be removed t.o
depth required and replaced to the proper grade with selected material, compacted
as provided in paragraph: BACKFILLING. When removal of unstable material is due
to the fault or neglect of the Contractor in his performance of shoring and
sheeting, water removal, or other specified requirements, resulting material shall
be excavated and replaced. Removal of unstable material shall be done at no
additional costs of the Government.

2.3 Excavation for Drainage Structures. Excavation for junction structures and
catch basins shall be of sufficient size to permit the placement and removal of
forms for the full length and width of structure footings and foundations as
indicated on the drawings. Removal of unstable material shall be as specified
hereinbefore. When concrete or masonry is to be placed in an excavated area,
special care shall be taken not to disturb the bottom of the excavation.
Excavation to the final grade shall not be made until just before the concrete or
masonry is to be placed.

3. MATERIALS FOR BEDDING AND BACKFILLING.

3.1 General. Bedding for side drains, and utilities shall consist of sandfill
placed around the pipe in accordance with paragraph: BACKFILLING. Compacted fill
above the sandfill shall be placed in accordance with the paragraph:
BACKFILLING. Material for the sandfiLl for the side drain shall be clean sand,
free of trash organic materials, debris and with 100 percent passing No. 4 sieve
and not more than 10 percent passing the No. 100 sieve.

3.2 Material for compacted fill above the sandfill shall not contain any stone
larger than one inch and may consist of sand, gravelly sands, silty sands and
clayey sands. Organic material, trash debris, silt, sandy silt, clay, and sandy
clay broken concrete or pavement and other objectionable material shall not be
used.

4. BEDDING. The bedding surface for the pipe shall provide a firm foundation of
unifonn density throughout the entire lengt.h of the pipe. Pipe shall be bedded
carefully in a sandfill layer accurately shaped and rounded to conform to the
IDwest one-fourth of the outside portion of circular pipe for the entire length
of pipe. The layer of sandfill material shall be at least 4 inches. When
necessary, the bedding shall be tamped. Bell holes and depressions for joints
shall be only of such length, depth and width as required for properly making the
particular type joint.

5. BACKFILLING.

5.1 Backfilling, Pipe and Utilities in Trenches. After the bedding has been
prepared and the pipe and utility installed, sandfill material shall be placed
along both sides of pipe in a single lift to the springing line (maximum
horizontal dimension of a pipe). The sandfill shall be brought up evenly on both
sides of pipe for the full length of pipe. Vibrating compacting equipment shall
be used to obtain not less than 90 percent of maximum density. Care shall be
taken to insure thorough compaction of the sandfill under the haunches of the
pipe. Above the springing line, the trench shall be filled with material
conforming to paragraph: MATERIALS FOR BEDDING AND BACKFILL. The completed
fill material, shall be placed along both sides of pipe 1n layers not
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••
•

•

•

••
•

•

exceeding 4 inches in compacted depth of pipe at a moisture content that will
facilitate compaction. Th~compacted' fill shall be brought up evenly on both
sides of pipe for the full length of pipe. Each layer shall ,be thoroughly
compacted with mechanical tampers or vibrators to not less than 90 percent of
maximum density. This method of filling and compacting shall continue until the
fill has reached an elevation of at least 24 inches above the top of the pipe or
to the bottom of the aggregate base course. The remainder of the trench shall be
backfilled and compacted by spreading and rolling parallel with the pipe in layers
not exceeding 6 inches or by 'mechanical tampers or vibrators in layers not
exceeding 6 inches compacted to 90 percent of maximum density. Where it is
necessary in the opinion of the Contracting Officer ,any sheeting and/or portions
of bracing used shall be left iIi place, and the contract will be adjusted
accordingly. Untreated sheeting shall not be left in place beneath structures or
pavements.

5.2 Backfilling Pipe in Fill Sections.' Forp1pe placed in fiU sections,
backfill material and the placement and compaction procedures shall be as
specified above. The fill material above the springing line shall be uniformly
spread in layers longitudinally on both sides of the pipe, not exceeding 4 inches
in compacted depth, and shall be compacted by rolling parallel with pipe or by
mechanical tamping or vibrating to obtain not less than 90 percent of maximum
density. Prior to commencing normal filling operation, the crown width of the
fill at a height of 24 inches above the top of the pipe shall extend a distance of
not less than twice the outside pipe diameter on each side of the pipe or 12 feet,
whichever is less. After the backfill has reached at least 24 inches above the
top of the pipe, the remainder of the fill shall be placed and thoroughly
compacted in layers not exceeding 6 inches •

5.3 Movement of Construction Machinery. In compacting by rolling or operating
heavy equipment parallel with the pipe, displacement of or injury to the pipe
shall be avoided. Movement of construction machinery over a side drain at any
stage of construction shall be at the Contractor's risk. Any pipe damaged thereby
shall be repaired or replaced at no additional cost to the Government.

5.4 Backfilling for Drainage Structures. After_the junction structure or catch
basin has been constructed, backfill around and above junction structure shall be
placed in accordance to the requirements of paragraph: BACKFILLS of SECTION:
FILLS AND SUBGRADE PREPARATION and as specified herein.

5.4.1 The structure shall not be damaged by the shock of falling earth and the
backfill shall be placed in such a manner as to prevent eccentric loading and
excessive stress on the structures. Any damaged structure thereby shall be
repaired or replaced at no cost to the Government.

...
•

5.5 Backfilling for Utilities.
specified ,tests are performed •

5.6 Compaction.

The trenches shall not be backfilled until all

••
•

5.6.1 Laboratory Control. The moisture-density relationships shall be determined
in a laboratory in accordance with ASTM D 1557.
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5.6.2 Field Control. Tests shall be well distributed and shall average not less
than one test for each 200 lineal feet of trench for each 2 feet or less of
backfill. At least one test shall be made in each trench. Field in place density
shall be determined in accordance with ASTM D 1556 and field' moisture content
shall be determined in accordance with ASTM D 2216.

6. SPECIAL REQUIREMENTS for both excavation and backfill relating to .the specific
utilities are as follows.

6.1 Electrical Distribution System. Direct burial cable and conduit or duct line
shall have a minimum cover of 24 inches from the finished grade, unless otherwise
indicated.

6.2 Plastic Marking Tape. Warning tapes shall be installed directly above the
pipe, at a depth of 18 inches be low finished grade unless otherwise shown. The
tape shall be acid and alkali-resistant Polyethylene film, 6 inches wide with a
minimum thickness of .004 inch. Tape shall have minimum strength of 1,750 psi
lengthwise and 1,500 psi crosswise with an elongation factor of 350 percent. Tape
color shall be red and shall bear a continuous printed inscription describing the
specific utility.

* * * * *

2Q-4



•
SECTION.2R

CONCRETE PAVING STONE

1. APPLICABLE PUBLICATIONS. The American Society for Testing and Materials
(ASTM) Publica.tionslist.ed below forma part of this specification to the extent
referenced.. TJ1e publications are referred to in the text by the basic designation
only.

• C 33-86 Concrete Aggregates

C 140-75 Method of Sampling and Testing
(R-1980) Concrete Masonry Units

C 936-82 Solid Concrete Interlocking Paving

• Units

•

••
•

2. GENERAL. Paving units shall be precast interlocking paving units produced by
a manufacturer regularly engaged in the manufacture of paving units conforming to
the requirements specified herein. The Contractor, selected to install the paving
stones, shall have. at least five years experience in the inst.allation of
interlocking concrete paving units.

3. SUBMITTALS.

3.1 Certificates of Conformance. Before de Uvery of t.he paving units, notarized
certificates att.esting that materials meet the requirements specified shall be
submitted in accordance with the SPECIAL CLAUSES •

3.2 CerHfied Laboratory Test. Reports. Certified copies of t.hereports of all
t.ests specified herein and required in referenced publications shall be submit.ted
to the Contract.ing Officer's Representative.

4. DELIVERY, STORAGE, AND HANDLING. Handle, st.ore, and protect. paving units in a
manner to avoid chipping, breakage, discolorat.ion, or cont.act with contaminating
materials and exposure to the elements.

5. MATERIALS.

• 5.1 Paving
from normal
indicated on

stones (pavers) shall conform to ASTM C 936, 60mm in thickness, made
weight aggregates and Portland Cement, and shall be the shape

the drawings.

..-
•

••
•

5.2 Admixtures. Admixtures, if used, sha 11 conform to the requirements of the
SECTION: CONCRETE •

5.3 Color. The color of the paving units shall be as indicated on the drawings.
Coloring pigment shall be non-fading and shall conform to the requirements of the
SECTION: CONCRETE.

5.4 Sand. Sand for laying course shall conform to the requirements of ASTM C 33
for washed concrete sand.
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6. SAMPLING AND TESTING. All sampling and testing shall be the responsibility of
the Contractor.

7. PREPARATION OF SAND LAYING COURSE.

7.1
then
have

7.2

The sand laying course shall be spread evenly over the area to be paved and
screeded to a level that will produce I-inch thickness when the paving units
been placed and vibrated.

The finished sand laying course shall be protected from any damage.

8. PIACING.

8.1 Paving· units shall be laid in the pattern, as indicated, and the joints
between units will not exceed 1/8 inch.

8.2 Gaps at the edge of the paved surface shall be filled with standard edge unit
or with units sawcut to fit. Sawcut edges shall be clean, true, and sharp.
Whenever possible, units less than 1/3 of original dimension shall not be used.

8.3 Paving units shall be vibrated into the sand laying course using a vibrator
capable of 3,000 to 5,000 pounds compaction force with the surface clean and
joints open.

8.4 After vibration, clean sand shall be spread over the paving stone surface,
allowed to dry, and vibrated into joints with additional vibrator passes and
brushing so as to completely fill joints.

8.5 Surplus sand shall be swept from the surface to insure that joints have been
completely filled.

* * * * *

2R-2

----------~~------1--



•

.-
SECTION 2S

AIR JUMPER LINE
PVC SEWER PIPE AND FITTINGS

1. APPLICABLE PUBLICATIONS. The publications listed below form a part of this
specification to. the extent referenced. The publications are referred to in the
text by the basic designation only.

1.1 American Standard Testing and Material (ASTM).

2. GENERAL. This specification covers the requirements of Poly'(Vinyl Chloride)
(PVC) plastic pipe and fittings for the Air Jumper Line. Pipe, fittings,
couplings and joints shall be in conformance with the requirements of ASTM D-3034,
SDR-35, except as modified herein.

•

D-3034-83

F-477-76 (1981)

Type PSM Poly(Vinyl Chloride) (PVC)
Sewer Pipe and Fittings

Elastomeric Seals (Gaskets) for
Joining Plastic Pipe

•

.-
•

•

2.1 Pipe shall be suitable for use as a gravity sewer.conduit. Provisions must
be made for contraction and expansion at each joint with rubber ring. The bell
shall consist of an integral wall section with a solid cross-section rubber ring,
factory assembled, securely locked in place to prevent displacement during
assembly.

3. DELIVERY, STORAGE, AND HANDLING OF MATERIALS •

3.1 Delivery and Storage. Materials delivered to site shall be inspected for
damage, unloaded, and stored with the minimum of handling. Do not store materials
directly on the ground. Inside of pipes and fittings shall be kept free of dirt
and debris.

3.2 Handling. Materials shall be handled in such a manner as to insure delivery
to the trench in sound undamaged condition. Pipe shall be carried to the trench
not dragged. Gasket materials and plastic materials that are not to be installed
immediately shall not be stored in the direct sunlight.

4. MATERIALS.

4.1 Caps and Plugs. Caps and plugs may be molded or fabricated from rubber,
polyurethane or other suitable compound.

•
4.2 Gaskets.
shall comply
ASTM F-477.

Rubber gaskets shall be manufactured from a synthetic elastomer and
in all respects with the physical requirements specified 1n

•-
•

4.3 Lubricant. The lubricant used for assembly shall have no detrimental effect
on the gasket or on the pipe.
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5. JOINTS.

5.1 Joining Systems. Joints for the p~p~ng system and fittings shall consist of
an integral bell gasketed joint designed so that when assembled, the elastomeric
gasket located within the bell is compressed radially on the pipe or fitting
spigot to form a positive seal. The jc>int shall be designed so to prevent
displacement of the gasket from the joint during assembly and when in service.

5.2 All pipe shall have a home mark on the spigot end to indicate proper
penetration when the joint is made.

5.3 The bell and spigot configurations for the fittings shall be compatible to
those used for the pipe.

5.4 Joints shall provide a permanent seal against leakage and infiltration. All
surfaces of joint upon which the gasket may bear shall be smooth and free of any
imperfections which could adversely affect sealability.

5.5 The assembly of the joints shall be in accordance with the pipe
manufacturer's recommendations.

6. FITTINGS. Fittings for PVC pipe may include elbows, double bell coupl ings,
manhole couplings, manhole adapter rings, plugs, caps, adapters and increasers.

7. MANHOLE CONNECTIONS. A manhole adapter gasket or approved equivalent method
shall be provided at manhole entry or connection to prevent infiltration and
leakage. Where precast manholes are used, entrance holes shall be large enough to
allow for proper grouting around the manhole ring.

8. EXCAVATION, TRENCHING, AND BACKFILLING. Excavation, trenching and backfilling
shall conform to the requirements of SECTION: EXCAVATING, TRENCHING AND
BACKFILLING FOR UTILITIES.

9. SUBMITTALS.

9.1 Manufacturers Recommendations. Where installation procedures or any part
thereof are required to be in accordance with the recommendations of the
manufacturer of the material being ins talled, printed copies of these
recommendations shall be furnished to the Contracting Officer prior to
installation. Installation of the item will not be allowed until the
recommendations are received. Failure to furnish the recommendations can be cause
for rejection of the material.

10. CERTIFICATION. A certification from the manufacturer shall be furnished
certifying that the pipe and fittings meet the requirements of ASTM D-3034,
F Y = 46 psi at 5 percent deflection.

11. IMPERFECTIONS. Any imperfections which in the op~n~on of the Contracting
Officer may adversely affect the performance of the pipe or joints shall be cause
for rejection.

* * * * *
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SECTION 3A

FORMWORK FOR CONCRETE

Index

1.1 American Concrete Institute (ACI) Standards.

1.2 American Society for Testing and Materials (ASTM) with Corresponding r:Rn
Standard Indicated where Available.

•

•

•

••

1. Reference Standards
2. Submittals
3. Design
4. Materials
5. Installation

1. REFERENCE STANDARDS.

ACI 347-81

A 446-83

C 31-84 (CRD-C 11)

C 39-84 (CRD-C 14)

6. Chamferin~

7. Coatin~

8. Removal
9. Field OualityControl

Recommended Practice for Concrete
Formwork

Steel Rheet, Fine-Coated (Galvanizerl)
by Hot Dip Process, Physical
(Structural) Ouality

Making and Curin~ Concrete 'rest
Specimens in the Field

Compressive Strength of CYlindrical
Concrete Specimens

•
1.3 U. S. Department of Commerce, National Bureau of Standards (NBS) Product
Standard.

PS 1-74 For Construction and Industrial
Plywood

•

•

••
•

2. SUBMITTALS.

2.1 Shop Drawings. Drawings and computations for all formworkrequired shall be
submitted at least 15 days before either fabrication on site or before delivery of
prefabricated forms. The drawings and data submitted shall include the type,
size, quantity and stren~th of all materials of which the forms are made, the plan
for jointing of facing panels, details affectin~ the appearance, and the assurnerl
design values and loading conditions.

2.2 Manufacturers Literature shall be submitted for plywood, concrete form hard
board, form accessories, prefabricated forms, form coatin~ and form lining
materials.
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2.3 Sample Panels and Posts. After shop drawings have been approved, sample
panels and posts or Class A and F finish treatments shall be delivered to the
Contracting Officer's Representative where directed. At least three sample posts
shall be delivered. Panels shall be of' sufficient size to contain joints and
shall be not less than 6 feet long and 4 feet high. The panels shall be of
typical wall thickness. Posts shall be full size. Panels and posts shall be
constructed containing the full allocation of reinforcing steel that will be used
and with the forming system that duplicates in every detail the one that will be
used in construction of the structures. The same concrete mix design and
materials, the same placement techniques and equipment, and the same finishing
techniques and timing shall be used that are planned for the posts. Construction
of structures with Class A and F finishes will not be permitted until sample
panels and posts have been approved. Sample panels and posts shall be protected
from construction operations in a manner to protect approved finish and are not to
be removed until all Class A and F finish concrete has been accepted.

3. DESIGN. The design and engineering of the formwork, as well as its
construction, shall be the responsibility of the Contractor. The formwork shall
be designed for loads, lateral pressure and allowable stresses in accordance with
Chapter 1 of ACI Standard 347. Forms shall have sufficient strength to withstand
the pressure resulting from placement and vibration of the concrete and shall have
sufficient rigidity to maintain specified tolerances.

4. MATERIALS.

4.1 Forms shall be fabricated with facing materials that produce the specified
construction tolerance requirements and the surface requirements of
SECTION: CONCRETE.

4.1.1 Class "A" Finish. This class of finish shall apply to the concrete posts
used in the picket fence construction. The form facing material shall be composed
of new, well-matched tongue-and-groove or shiplap lumber; new plywood panels
conforming to NBS PS-1 grade B-B concrete form Class I; tempered concrete
hardboard or steel. Steel lining on wood sheathing will not be allowed.

14-.1.1.1 All bolts, wires, and rods shall be clipped and recessed. All holes,
honeycomb, rock pockets and other surface imperfections shall be cleaned out,
thoroughly moistened and carefully patched with mortar. Mortar shall be composed
of 1 part cement and 2 parts fine sand. Additionally, the mortar shall be colored
to match the color used in manufacture of the posts. The surface shall then be
promptly covered with polyethylene film, wet burlap or cotton mats. If
polyethylene film is used, the film shall be held securely to the surface by means
of weights, adhesive, or other suitable means. Only white polyethylene film for
covering will be acceptable.

4.1.1.2 When, the mortar used in patc~ing and pointing has set sufficiently, the
surface shall be uncovered and thoroughly rubbed with either a float or a
carborundum stone until the surface is covered with a lather. Cork, wood or
rubber floats shall be used only on a surfaces sufficiently green to work up such
a lather, otherwise a carbonundum stone shall be used. During the rubbing
process, a thin grout composed of 1 part cement and 1 part fine sand may be used
to facilitate producing a satsifactory lather; however, this grout shall not be
used in quantities sufficient to case a plaster coating to be left on the finished
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••
•

•

•
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surface. The grout shall be colored as required to match the color of the
surrounding concrete. Rubbing shall continue until irregularities are removed and
there is no excess materiaL At the time a li~htdustappears, the .surface shall
be brushed or sacked. Brushing or sacking shall be carried in on~ direction so as
to produce a uniform surface.

4.1.2 Class "B" Finish. This class of finish shall apply to all surfaces except
those spec ified to receive Class A or those to receive a formed textured finish.
The sheathing shall be composed of tongue-and-groove or shiplap lumber, plywood
conforming to NBS Product Standards PS-l grade B-B concrete form, tempered
concrete form hardboard, or steel. Steel lining on wood sheathing will not be
permitted.

4.1.3 Class "F" Finish. This class of finish shall apply to those surfaces
described in the drawings as "rough lumber finish". This finish is roughlv
described as Cedar Grapestake and shall have a minimum relief of :>18 inch. 1t
shall be obtained by use of textured form liners. These liners may be of formed
plastic sheet, wood, sheetmetal or other approved material.

4.2 FortnAccessories. Ties and other similar form accessories to be partially or
wholly embedded in the· concrete shall be of a connnercially manufactured type.
After the ends or end fasteners have been removed, the embedded portion of metal
ties shall terminate not less than 2 inches from any concrete surface either
exposed to view or exposed to water. Plastic snap ties may be used in locations
where the surface will not be exposed to view. Form ties shall be constructed so
that the ends or end fasteners can be removed without spalling the concret.e.

4.3 Form Coating shall be a connnercial formulation of satisfactory and proven
performance that will not bond with, stain or adversely affect concrete surfaces
and will not impair subsequent treatment of concrete surfaces depending upon bond
or adhesion nor impede the wetting of surfaces to be cured with water or curing
compounds.

·5. INSTALLATION. Forms shall be mortar tight, .. properly aligned and adequately
supported to produce concrete surfaces· meeting the surface requirements and con
forming to c()n8truct;ion tolerance of SECTION: CONCRETE. Where concrete surfaces
are to be permanently exposed to view, joints inform panels shall be arranged to
pr9videaple~sing appearance. Where forms for continuous surfaces are placed in
succ~ssiveunj:ts,careshallbet.~ken to fit the forms over the completed surface
$Oa8 t().obtainacc~rate alignment of the surface and to Prevent leakage of
mortar. . Forms ,shall not be re"'u~ed. if there is .. any evidence of surface wear and

.. t~aror defect;swh.i.chwould impair tIle quality of the surface. All surfaces of
forms and embedded materials shall be cleaned of any mortar from previous
concreting and of all other foreign material before concrete is placed in them.

6. CHAMFERING. All exposed joints, edges and external corners shall be chamfered
by molding placed in the forms unless the drawings specifically state that
chamfering is to be omitted or as otherwise specified. Chamfered joints shall not
be permitted where earth or rockfill is placed in contact with concrete surfaces.
Chamfered joints shall be terminated a sufficient distance outside the limit of
the earth or rockfill so that the end of the joints will be clearly visible.
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7. COATING. Forms for exposed or painted surfaces shall be coated with form oil
or a form-release agent before the form or reinforcement is placed in final
position. The coating shall be used as recommended in the manufacturer's printed
or written instructions. Forms for unexposed surfaces may be wet with water in
lieu of coating immediately before placing concrete, except that in cold weather
with probable freezing temperatures coating shall be mandatory. Surplus coating
on form surfaces and coating on reinforcing steel and construction joints shall be
removed before placing concrete.

8. REMOVAL. Forms shall not be removed without approval and all removal shall be
accomplished in a manner which will prevent injury to the concrete. Forms shall
not be removed before the expiration of the minimum time indicated below, except
as otherwise directed or specifically authorized. When conditions of the work are
such as to justify the requirement, forms will be required to remain in place for
a longer period.

8.1 Unsupported Concrete. Formwork for walls, colunms, sides of beams, gravity
structures and other vertical type forms not supporting the weight of concrete
shall not be removed in less than 24 hours, except as specified hereinafter.
Forms for walls not designed to support any other work may be removed within
16 hours provided the minimum compressive strength exceeds 700 psi for each of two
compressive strength cylinders tested in accordance with ASTM C 31 and C 39. The
time depends on temperature, lift heights and type and amount of cementitious
material in the concrete. Where forms for columns, walls and sides of beams also
support formwork for slabs or beam soffits, the removal time of the latter shall
govern.

8.2 Supported Concrete. Pan joist forms of the type which can be removed without
disturbing shoring shall not be removed in less than 4 days. Supporting forms and
shoring shall not be removed until structural members have acquired sufficient
strength to support safely their own weight and any construction load to which
concrete may be subjected. In no case shall forms and shoring be removed until
both minimum time and sufficient strength have been attained.

Joist, beams or girder
soffits where clear
structural span
between support is
under 10 feet
10 to 20 feet
over 20 feet

Concrete with Type II
Portland Cement, or
Portland Pozzolan
Cement (Mixes of Type
II or Type IP cement)

. 4
7

14

Concrete Blends of Port
land Cement with Other
Cementitious Material
(Mixes of Type II cement
with flyash)

6
10
21

In addition to minimum tim~s specified above, results of control tests conducted
in accordance with ASTM C 31 and C 39 will be used as evidence that concrete has
attained sufficient strength to permit removal of forms. Concrete cylinders shall
be stored in the structure or as near the structure as possible, shall receive
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insofar as possible the same curing and protection as given those portions of the
structure they represent, and shall be tested within 12 hours after removal from
the structure. Cylinders will be tested by and at witness the tests or shall
receive written certification from the Contractor attesting to the strengths of
the test specimens at least 4 hours prior to form removal, or by 4 p.m. of the day
preceding, if the Contractor elects to commence form removal prior to noon.
Supporting forms shall not be removed until after the minimum time specified above
and control test specimens have attained at least 80 percent of strength required
for the structure in accordance with quality and location requirements of
SECTION: CONCRETE.

9. FIELD QUALITY CONTROL. Forms and embedded items shall be inspected 1n
sufficient time prior to each concrete placement by the Contractor in order to
certify to the Contracting Officer that they are ready to receive concrete. Forms
for walls may be removed after 16 hours, provided that 2 compressive strength
cylinders tested in accordance with ASTM C 31 and C 39 each has a compressive
strength greater than 700 psi. The cylinders will be fabricated and tested by the
Contractor in the presence of the Contracting Officer's Representative. The
results of each inspection shall be reported in writing.

* * * * *
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SECTION 3B

EXPANSION,CONTRAC!ION,ANO
.CONSTRUCTION· JOINTS IN, CONCR,ETE

1. APPLICABLE PUBLICATIONS. Thepublicatidns listed bel<;>w form. ap;irt of this
specification to the extent refere'nced. The pJ.1bU.cationS are r~ferred to in ,the
text by the basic designation only.

1.1 American' Soc ietyfo:r Testing and Materi·als (A,STM) Standards. (With
corresponding U.S. Army Corps·' of Engineers Handbook. .for Concrete and Ceine~t (CRD)
Specifications where indicated.)

D 1751-83
(CRD-C 508)

•
D 1752-84

(CRD-C 509)

• D 1850-74
(R 1979)

D 3406-85

.- D 2835-72
(CRD-C 532)
(R 1982)

2. SUBMITTALS.

Performed ~xpansion Joint Fillers for
Concrete Paving '. and·Structl.i~al·
Construction (Nori",extrud,i.ng and'
Resilient Bituminous Typ'es).

Preformed Sponge R~bberand Corl<
Expansion Joint ,Fil,lers Cj.ndConcrete
Paving and StructJ.1ra1 Con.s:tt."uctipn

Concrete Joint Sealer, .Co1d;':"A,pp1ication
Type

Joint Sealant, Hot Applied, E1astomeric
Type, for Portland Cement: Concrete'.
Pavements

Lubricant for Installation of ,Preformed
Compression Seals in Concrete
Pavements

•

•

•

•-
•

2.1 Test Reports. Certified manufacturer's test reports shall be provided for
premolded expansion-joint filler strips, sealers, and lubricant to verify
compliance with the applicable specification.

3. MATERIALS.

3.1 Expansion Joint Filler Strips, Premo1ded shall conform ASTM D 1751 or
ASTM D 175, Type I or resin impregnated fiberboard conforming to the physical
requirements of ASTM D 1752

3.2 Joint Sealants and Seals.

3.2.1 Field Molded Sealants shall conform to Fed. Spec. TT-S-227, Type II for
vert.ical joints and Type I for horizontal joints, Class A; or ASTM D 1850 or
D 3406. All sealants shall be tested in bond to 50 percent ext.ension. Bond
breaker material shall be po1yet.hylene tape, coated paper, metal foil or similar
type materials. The back-up material shall be compressible, nonshrink,
nonreactive wit.h sealant, and nonabsorptive mat.erial type such as extruded butyl
or polychloroprene foam rubber.
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4. INSTALLATION. Joint locations and details, including materials and methods of
installation of joint fillers, shall be as specified, shown on the drawings and as "-
directed. Joints shall be provided in the invert slabs of the channel whenever
concrete placement is stopped for periods exceeding 45 minutes. In no case sha 11
any fixed metal be continuous through an expansion 01;' contraction joint. In
vertical walls, and covered channel roof vertical construction joints shall be
provided at intervals of 30 to 60 feet measured along the walls or the centerline
of the invert. On curves, the 60-foot maximum interval shall be measured along
the channel wall with the greater radius. In no case shall any fixed metal be
continuous through an expansion or contraction joint in a vertical wall.

4.1 Expansion Joints. Premolded filler strips shall have oiled wood strips
secured to the top thereof and shall be accurately positioned and secured against
displacement to clean, smooth concrete surfaces. The wood strips shall be
slightly tapered, dressed and of the size required to install filler strips at the
desired level below the finished concrete surface and to form the groove for the
joint sealant or seals to the size shown on the drawings. Material used to secure
premolded fillers and wood strips to concrete shall not harm the concrete and
shall be compatible with the joint sealant or seals. The wood strips shall not be
removed until after the concrete curing period. The groove shall be thoroughly
cleaned of all laitence, curing compound, foreign materials, protrusions of
hardened concrete and any dust which shall be blown out of the groove with
oil-free compressed air.

4.1.1 Joints wit.h Field-Molded Sealant. Joint.s shall not be sealed when the
sealant, air or concrete temperat.ure is less than 40 degree F. Bond breaker and
back-up material shall be installed where required. Joints shall be primed and
filled flush with joint sealant. in accordance with the manufacturer I s
recommendations.

4.2 Contraction Joints. Joints requiring a bond breaker shall be coated with
curing compound or with bituminous paint.

* * * * *
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SECTION 3C

STEEL/BARS, S'F:EELWELDED WIRE FABRIC, AND ACCESSQR:J:ES
FOR CONCRETE REINFORCEMENT

Index

1. APPLICABLE PUBLICATIONS. The publications listed below form a part of this
specification to the extent referenced. The publications are referred to in the
te.xt by the basicdesignadon only.

•

1. Applicable Publications
2. Certification testing
3. Submittals

4. Materials
5. Placement

1.1 American Concrete Institute (ACI) Standards.

• ACI 315-81 Details and Detailing of Concrete
Reinforcement

ACI 318-83 Building Code Requirements for
Reinforced Concrete

• I·Z Americ~n Society for Testing and Materials (ASTM) Standards.

.-
•

•

A 184-86

A 370-86a

A 497-86

A 615-86

A 706-86

1.3 American Welding Society (AWS) Code.

D 1.4-79

Fabricated Deformed Steel Bar Mats for
Concrete Reinforcement

Mechanical Testing .0fSteel Products

Welded Deformed Steel Wire Fabric for
Concrete Reinforcement

Deformed and Plain,Billet-Steel Bars
for Concrete Reinforcement

Low-Alloy Steel Deformed Bars for
Concrete Reinforcement

Structural Welding Code-Reinforcing
Steel

....\-

•

•-
•

2. CERTIFICATION TESTING. The Contractor. shall have required material tests
performed by an approved laboratory and certified to demonstrate that the
materials' are in conformance with' the specifications. Tests shall be performed
and certified at the Contractor's expense.

2.1 Reinforcement Steel Tests. Mechanical testing of steel shall be in
accordance with ASTMA 370 except as otherwise specified herein or required by the
material specifications. Tension tests shall be performed on full cross section
specimens using a gauge length that spans the extremities of specimens with welds
of sleeves included. The ladle analysis shall show the percentages of carbon,
phosphorous, manganese, and sulfur present in the steel.
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3. SUBMITTALS. The Contractor shall submit the following items to the
Contracting Officer for approval.

3.1 Shop Drawings shall be in accordance with specified requirements and include
the following:

(1) Reinforcement steel schedules showing quantity, size, shape,dimensions,
weight per foot and total weights, and bending details.

(2) Details of bar supports showing types, sizes, spacing, and sequence.

(3) Mark designations used on shop drawings shall be the same as on the
reinforcement steel contract drawings.

3.2 Test Reports. Certified test reports of reinforcement steel showing that the
steel complies with the applicable specifications shall be furnished for each
steel shipment and identified with specific lots prior to placement. Three copies
of the ladle analysis shall be provided for each lot of steel and the Contractor
shall certify that the steel furnished conforms to the ladle analysis.

3.3 Disposition Records. A system of identification which shows the disposition
of specific lots of approved materials in the work shall be established and
submitted before completion of the contract.

4. MATERIALS.

4.1 Billet-Steel Bars shall conform to ASTM A 615, deformed, with the following
exceptions.

4.1.1 If Grade 40 bars are shown on the drawings but are unavailable, the
Contractor may substitute Grade 60 bars of the same size and spacing as indicated
for Grade 40 bars at no additional cost to the Government when authorized by the
Contracting Officer.

4.1.1.1 The bend test requirements shall be based upon 180 degree bends of full
size bars for all grades of steel. The 'bend diameters for bend test shall be as
indicated in the following table and shall be measured on the inside of bars:

Bar Size

No.3, 4, and 5
No.6, 7, and 8
No.9, 10, and 11 (Grade 40)

4.1.2 Low-Alloy Bars. ASTM A 706.

Maximum Diameter

3-1/2 bar diameters
5 bar diameters
5 bar diameters

4.1.3 Fabricated Bar Mats. ASTM A 184, clipped or welded mats, billet-steel bars
specified herein 6.1.1.

4.2 Steel Welded Wire Fabric. ASTM A 497 wire spacing and sizes as indicated on
the drawings. For wire with a specified yield strength (fy ) exceeding 60,000 psi,
f y shall be the stress corresponding to a strain of 0.35 percent.
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4.3 Accessories.

4.3.1 Bar Supports~ ACI 315. Supports for formed surfac::es exposed to new or
to be painted shall be plastic protected wire, stainless 'steel, or precast
concrete supports. Precast concrete supports shall be wedge.i,;shaped, hot larger
than 3-1/2 x 3-1/2 inches, of thickness equal to that indicated for concrete
cover, and have an embedded hooked tie-wire· for anchorage. If formed surface is
exposed to view,precastconcrete supports shall be"thesatne quality, texture, and
color as the finish surface.

4.3.2 Wire Ties shall be 16-gauge or heavier black annealed W1re.

5. PLACEMENT. Reinforcement steel and accessories shall be placed as specified
and as shown on contract drawings and approved shop drawings. Placement details
of steel and accessories not specified or shown on the drawings shall be in
accordance with ACI 315 and ACI 318 or as directed by the Contracting Officer.
Steel shall be fabricated to shapes and dimensions shown, placed where indicated
within specified tolerances, and adequately supported during concrete placement.
At the time of concrete placement all steel shall be free from loose, flaky rust,
scale (except tight mill scale), mud, oil, grease, or any other coating that might
reduce the bond with the concrete.

Steel may be mill or field bent. All steel shall be bent
authorized. No steel bars shall be bent after being
concrete unless indicated on the drawings or otherwise•

••

5. 1 Hooks and Bends.
cold unless otherwise
partially embedded 1n
authorized.

5.2 Welding of steel will be permitted only where
otherwise directed by the Contracting Officer.
accordance wi th AWS D 1. 4 except where otherwise
drawings.

5.3 Placing Tolerances.

indicated on the drawings or as
Welding shall be performed in
specified or indicated on the

•

•

5.3.1 Spacing. The spacing between adjacent bar~ and the distance between layers
of bars may not vary from the indicated position by more than one bar diameter nor
more than one inch.

5.3.2 Concrete Cover. The minimum concrete cover of main reinforcement steel
shall be as shown on the drawings. The allowable variation for minimum cover
shall be as follows:

•

••
•

Minimum Cover

6"
4"
3"
2"
1-1/2"
1"
3/4"

3C-3

Variation

+ 1/2"
+ 3/8"
+ 3/8"
+ 1/4"
+ 1/4"
+ 1/8"
+ 1/8"



5.4 Splicing. Splices in steel shall be made only as required.
spliced at alternate or additional locations at no additional
Government, subject to the approval of the Contracting Officer.

Bars may be
cost to the

5.4.1 Lap Splices .shall be used only for bars smaller than Size No. 14 and welded
wire fabric. Lapped bars may be placed in contact and securely tied or spaced
transversely apart to permit the embedment of the entire surface of each bar in
concrete. Lapped bars shall not be spaced farther apart than one-fifth the
required length of lap or 6 inches.

* * * * *
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SECTION 3D

STRESSING TENDONS AND ACCESSORIES
FOR PRESTRESSED CONCRETE

Index

1. APPLICABLE PUBLICATIONS. The publications listed below form a part of this
specification to the extent referenced. The publications are referred to in the
text by the basic designation only.

I
J
~

•

1. Applicable Publications
2~ Quality Control
3. Submittals

4. Delivery, Storage and Handling
5. Materials
6. Installation

1.1 American Association of State Highway and Transportation Officials (AASHTO).

• Standard Specifications for Highway Bridges (l3th Edition)

1.2 American Concrete Institute (ACI)

1.3 American Society for Testing and Materials (ASTM) •

•

••
•

•

ACI 315-80

ACI 318-83

A 416-86

A 421-80
(R 1985)

A 722-86
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Manual of Standard Practice of Detail
ing Reinforced Concrete Structures

Building Code Requirements for
Reinforced Concrete

Uncoated Seven-Wire Stress-Relieved
Strand for Prestressed Concrete

Uncoated Stress-Relieved Wire for
Prestressed toncrete

Uncoated High-Strength Steel Bar for
Prestressing Concrete C 109-84
Compressive Strength of Hydraulic
Cement Mortars (Using 2-inch or
50-mmCube Specimens)

Portland Cement

Flow of Grout for Prep1aced-Aggregate
Concrete

Expansion and Bleeding of Freshly
Mixed Grouts for Preplaced-Aggregate
Concrete in the Laboratory

Tension Testing of Metallic Materials

Recommended Pra~tice for Radiographic
Testing



2. QUALITY CONTROL. Requirements for material tests, workmanship and other
measures for quality control shall be as specified and shown on the drawings. The
Contractor shall provide continuous inspection of all operations for quality
control and record the results for submitting to the Contracting Officer to show
compliance with contract requirements. The Contractor's facilities shall be open
for inspection by the Contracting Officer at any time.

3. SUBMITTALS. Shop drawings, samples, lists of materials, certified materials
test reports, disposition records, descriptions and certifications of prestressing
method and equipment, prestressing technician certification, prestressing records,
Contractor's quality control reports and other required submittals shall be
submitted by the Contractor to the Contracting Officer for approval as specified
herein.

3.1 Shop Drawings. Shop drawings shall show complete details including type and
size of prestressing elements and anchorages, erection methods and details,
sequence of stressing and complete stressing calculations.

3.2 Materials Test Reports. Certified materials test reports shall be submitted
for all required material tests, note the specific standards followed in the
performance of tests, show that materials comply with the applicable
specifications, be submitted for each material shipment and be identified wi th
specific lits prior to use of materials in the work.

3.3 Disposition Records.
approved tested materials
completion of the contract.

Records which show the disposition of specific lots of
in the work shall be compiled and submitted before

3.4 Descriptions and Certifications of Prestressing Method and Equipment.
Descriptions of the proposed prestressing method and equipment should indicate the
manufacturer of all components and include tensioning jacks, gauges, dynamometers
and load cells or other devices for measuring stressing loads. Calibration
records for each set of jacking equipment and testing curves for stress
measurement gauges which show that the gauges have been calibrated for the jacks
for which they are to be used shall be certified. Des~riptions and certifications
must be approved prior to the start of the prestressing operations.

3.5 Prestressing Technician Certification. Certificates for prestressing
technicians should list the names of the technicians who will use the proposed
prestressing system in the work and certify that the technicians are thoroughly
trained and skilled in the use of the proposed system.

3.6 Prestressing Records. Complete prestressing records shall be compiled and
submitted after the work is completed. These records shall show the manufacturer,
identification and description of materials and equipment including prestressing
tendons and jacking and load measuring equipment; location of prestressing
tendons; initial design tensioning loads, final design tensioning loads and actual
tensioning loads for tendons; dates tensioning loads applied; and theoretical and
actual elongations for tendons.

4. DELIVERY, STORAGE AND- HANDLING OF MATERIALS. Materials shall be suitably
wrapped, packaged or covered at the factory or shop to prevent being affected by
dirt, water and rust. Materials shall be protected against abrasion or damage
during shipment and handling. Materials stored at the site shall be placed above
ground on elevated, covered platforms.
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5. MATERIALS. Stressing tendons and accessories shall conform to the
requirements of AASHTO except as specified herein •

5.1 Stressing Tendons shall be clean and free of loose rust~ scale and pitting.
Unbonded tendons shall be permanently protected from corrosion with an approved
applied coating.

5.1.1 Seven-Wire Stress-Relieved Strand and Strand Assemblies. ASTM A 416,
Grade 270, Low Relaxation, strand diameter as shown on drawings. Strand
assemblies may be either shop or field assembled with anchor fittings positively
attached to strands. .

5.2 Ducts. Tendon ducts shall be of ferrous metal, capable of transmitting
forces frbm grout to the surrounding concrete, flexible enough to conform to the
tendon profile and strong enough to maintain their shape without deforming,
sagging or collapsing during concrete placement and vibration. The inside
diameter of ducts shall be large enough to provide an internal area at least twice
the gross area of multiple wire, bar or strand assemblies and at least 1/4-inch
larger than the diameter of a single wire, bar or strand placed in the ducts.
Ducts shall be designated for watertight connections with all fittings.
Galvanized ducts will not be permitted.

5.3 Anchorages and Cbuplers. Anchorages and couplers shall be metal of proven
corrosion resistance and compatibility with the stressing tendons, capable of
fully developing the minimum guaranteed ultimate strength of tendons without
excessive slip and approved by the Contracting Officer. Anchorages shall be the
button-head, wedge, nut and thread, grip nut, thread-bar, threaded plate or other
approved type and shall be provided with bearing plates bars, rings, bells or
other positive-attaching anchor fittings. CO\lplers shall be provided with
housings long enough to permit the necessary movements and fittings which allow
complete grouting of all components.

5.4 Grout for grouting post-tensioned tendons shall consist of a mixture of
Portland cement, shrinkage compensating admixture and potable water of which final
proportions shall be based on tes t resul ts of _sample mixtures. Cement shall
conform to ASTM C 150, Type II. The shrinkage compensating admixture shall
produce a 2 percent minimum and a10 percent maximum unconfined expansion when
tested in accordance with ASTM C 940, shall not contain aluminum powder,
chlorides, fluorides or nitrates, may be dispensed in solid or lquied form and
must be approved by the Contracting Officer prior to its use. The water content
shall be the minimum necessary for proper placement but the water-cement ratio
shall not exceed 0.50 by weight. The pumpabi1ity of grout shall be determined in
accordance with ASTM C 939. The efflux time of a grout sample immediately after
mixing shall not be less than 11 seconds. The minimum 7-day compressive strength
of 2-inch grout cubes molded, cured and tested in accordance with ASTM C 109 shall
be 2,500 psi.

6. INSTALLATION. Stressing tendons and accessories shall be installed as
specified and as shown on contract and approved shop drawings. Installation
details of stressing tendons and accessories not specified or shown on the
drawings shall be in accordance with AASHTO. Welding shall not be performed near
or adjacent to stressing tendons. Stressing tendons shall not be installed until
all welding has been completed on supports or any part which might be in contact
with the tendons •
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6.1 Anchorages. Anchorages must be set 1.n a plane normal to the axis of the
tendons such that uniform bearing on the concrete is assured. Positive connecting
anchorages rather than gripping types shall be used for anchoring embedded ends of
tendons. Anchorages and anchor fittings shall be permanently protected against
corrosion. Parallel wire anchorage wedges or cores shall be recessed within the
members.

6.2 Stressing Tendons and Ducts. Protective coverings and wrappings shall be
removed and each stressing tendon shall be closely inspected to see that nicks,
scoring, pits or other damage does not exist and high strength steel bars shall be
closely inspected to assure that they are not bent and that threaded ends are in
satisfactory condition innnediately prior to installation. Strand, wire and bar
tendons shall be shop or field assembled as required and positively attached to
anchorages. Type WA wire assemblies shall be anchored only with wedge type
anchorages. Stressing tendons and ducts shall be assembled to required shapes and
dimensions and placed where indicated on drawings within specified tolerances and
adequately supported. Ducts shall be securely fastened at close intervals and
grout openings and vents must be securely anchored to ducts and to either the
forms or reinforcing steel to prevent displacement during concrete placing. The
ends of ducts shall be effectively protected to prevent entry of water, concrete,
grout or debris. Wires of parallel-wire assemblies shall not be spliced. Steel
bar tendons may be joined by couplers where shown on the drawings or approved by
the Contracting Officer provided they are capable of developing the gruaranteed
minimum ultimate strength of the bars. Strands to be spliced shall have the same
lay or direction of twist and the ends shall be cut by shears or abrasive
grinders. No more than one strand shall be spliced in anyone member where single
strand tensioning is employed. Strand splices shall be capable of developing the
full ultimate strength of the strand. Slippage of the splice shall be checked and
corection made for differential slippage. Where multiple strand tensioning is
used not more than 10 percent of the strands in any member shall be spliced.

6.3 Tensioning Tendons. Tensioning of stressing tendons shall be as specified
and shown on the drawings. The stress induced in the tendons by any method of
tensioning shall be determined independently by both - (l) measurement of tendon
elongation and (2) direct measurement of force using a pressure gauge or load
cell. If the results of these two measurements do not check each other and the
theoretical values within 5 percent the operation shall be carefully checked and
the source of error determined and corrected before proceeding further. Concrete
cylinder tests shall indicate a breaking strength of at least 4,510 pounds per
square inch before transfer of stress to ensure that the concrete strength is
adequate for the requirements of the anchorages or for transfer through bond as
well as meet camber or deflection requirements. The final prestress load in each
unit after seating shall be as shown on the drawings. Safety measures shall be
taken by the Contractor to prevent accidental injury caused by failure of a
stressing tendon or tendon component. ~he exposed ends of stressing tendons and
anchorages shall be protected from damage during stressing operations to prevent
failure.

NOTE: DETERMINATION OF THE INITIAL PRESTRESS FORCE MUST CONS IDER
PRESTRESS LOSSES IN ACCORDANCE WITH AASHTO, SECTION 9.16
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6.3.1 Pretensioning. Strand tendons may be tensioned by jacking of groups of
strands or may be tensioned individually by means of a single-strand jack. Before
final tensioning of tendons, all tendons shall be brought to a uniform initial
tension of approximately 1,000 pounds per strand per 200 feet of bed, with a
minimum of 1,000 pounds and a maximum of 3,000 pounds per strand. The force
corresponding to the initial tension shall be measured by a dynamometer or other
approved method to aid in determining the final elongation. After this initial
tensioning, the tendons shall be stressed to the total tension indicated on the
drawings using hydraulic or mechanical equipment with gauges or dynamometers
graduated and calibrated to accurately determine the load applied. Draped
pretensioned strands shall be tensioned partially by jacking at the end of the bed
and partially by uplifting or depressing strands, or they shall be held in their
draped positions by means of rollers, pins or other approved methods and tensioned
entirely by jacking. Approved low-friction devices shall be used at all points of
change in slope of draped strands while tensioning draped strands, regardless of
the tensioning method used. Cable stress shall be maintained between anchorages
until the concrete has reached the specified compressive strength.

6.3.2 Detensioning. Forces from pretensioned strands shall be transferred to the
concrete by either the multiple-strand release or the single-strand release
method. The stress transfer shall not be performed until concrete strength, as
indicated by test cylinders, has reached the specified transfer strength. If
concrete has been heat-cured, the detensioning shall be done immediately following
the curing period while the concrete is still warm and moist. .During
detensioning, the prestressing forces shall be kept nearly symmetrical about the
vertical axis of the member and shall be applied in a manner that will minimize
sudden loading. Eccentricity about the vertical axis shall be limited to one
strand .

•

.- 6.3.2.1 Multiple-Strand
detensioned simultaneously
hydraulic jacking.

Release. In this method, all strands shall be
and the load transferred gradually to the concrete by

•

•
..

•

•-
•

6.3.2.2 Single-Strand Release. In this method, all strands shall be detensioned
by slow heat-cutting the strands in accordance _with a pattern and schedule as
approved by the Contracting Officer. The strands shall be heated using a
low-oxygen flame until the metal gradually loses its strength, causing release of
the strands to occur gradually. The low-oxygen .flame shall be played along the
strand for a minimum of 5 inches. Strands shall be so heated that the failure of
the first wire in each strand will occur after the torch has been applied for a
minimum of 5 seconds.

6.3.3 Post-tensioning. Tensioning shall not be performed until the concrete has
reached the required strength at transfer of stress. Before final tensioning of
tendons, all tendons shall be brought to a uniform initial tension of
approximately 10 percent of the full load. The force corresponding to the initial
tension shall be measured by a dynamometer or other approved method as a starting
point in determining final elongation. A temporary overstress above the final
prestress force shall be used, as approved by the Contracting Officer, to overcome
stress losses. The units shall be tensioned until the proper elongations and
jacking pressures are attained and reconciled within the limits stated above.
Straight tendons may be tensioned from one end. Curved or draped tendons shall be
stressed by simultaneous jacking from both ends using a common pump with identical
hoses and jacks, unless otherwise provided on the drawings.
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6.4 Grouting Post-Tensioned Tendons. Grouting between each tendon and its
enclosing duct shall be performed within 5 days after completion of the tensioning
operation, except that grouting shall not be performed if air temperature below
45 degrees F. is anticipated within 48 hours after grouting unless an approved
method of temperature control is used. The grout shall be mixed in a mechanical
mixer of a type that will produce uniformly and thoroughly mixed grout. Water
shall be first placed in the mixer followed by cement and admixture. Grout shall
be continuously agitated until it is pumped. Grout that has begun to set shall be
discarded. Just before grouting, the ducts shall be flushed with clean water and
then blown clear by compressed air to removed excess water. With the grout vent
open at one end of duct, grout shall be applied continuously under moderate
pressure at the other end until all entrapped air is forced out as indicated by a
uniform flow of grout from the discharge vent. The discharage vent shall then be
closed and the pressure raised to 50 psi minimum and held for a least 1 minute.
The injection point shall then be closed by an approved means to prevent any loss
of grout. For a period of at least 3 days after grouting the tendons, the
prestressed members shall not have equipment or other loads placed on them. A
longer period may be required, depending upon the method of curing and magnitude
of imposed stresses.

6.5 Accuracy of Stress and Elongation Measurement.

6.5.1 Stress Measurement. Hydraulic gauges, dynamometers, load cells or other
devices for measuring stressing load shall have an accuracy of reading within two
percent. Gauges shall be calibrated for the jacks for which they are used.
Recalibration shall be performed at any time that a gauging system shows
indication of erratic results in the opinion of the Contracting Officer and, in
any case, at intervals not greater than 12 months. Gauges shall indicate loads
directly in pounds or be accompanied by a chart which converts dial readings into
pounds.

6.5.2 Elongation Measurement. After the initial force has been applied to a
tendon, reference points for measuring elongation due to additional tensioning
forces shall be established. They will be located according to the method of
tensioning and type of equipment. The system used shall be capable of measuring
the true elongation ±1/16-inch.

* * * * *
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SECTION 3E

CONCRETE

Index

•

•

1. Deleted
2. Reference Standards
3. Quality Assurance
4. Evaluation and Acceptance
5. Submittals
6. Materials
7. Mixture Proportioning
8. Production Equipment

1. DELETED.

2. REFERENCE STANDARDS.

9. Conveying Equipment
10. Preparation for Placing
11. Placing
12. Finishing
13. Curing and Protection
14. Setting of Base Plates and

Bearing Plates
15. Contractor Quality Control

2.1 American Concrete Institute (ACI) Standards.

•

.-
ACI211.1-81

(R 1985)
(CRD-C99)

ACI 214-77
(R 1983)

ACI 305 R-77
(R 1982)

Standard Practice for Selecting
Proportions for Normal, Heavyweight
and Mass Concrete

Recommended Practice for Evaluation of
Strength Test Results of Concrete

Hot Weather Concreting

2.2 American Society for Testing and Materials (ASTM) with Corresponding CRD
Standard Indicated Where Available.

•

•

•

•-

C 31-85
(CRD-C 11)

C 33-86
(CRD-C 133)

C 39-86
(CRD-C 14)

C 70-79
(R 1985)
(CRD-C HI)

C 94-86b
(CRD-C 31)

C 125-85
(CRD-C 43)

C 136-84a
(CRD-C 103)

Making and Curing Concrete Test
SpecImens in the Field

Concrete Aggregates

Compressive Strength of Cylindrical
Concrete Specimens

Surface Moisture of Fine Aggregate

Ready-Mixed Concrete

Terms Relating to Concrete and
Concrete Aggregates

Sieve Analysis of Fine and Coarse
Aggregates

•
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C 143-78
(CRD-C 5)

C 150-85a
(CRD-C 201)

C 171-69
(R 1986)
(CRD-C 310)

C 172-82
(CRD-C 4)

C 192-81
(CRD-C 10)

C 231-82
(CRD-C 41)

C 260-86
(CRD-C 13)

C 494-86
(CRD-C 87)

C 566-84
(CRD-C 113)

C 595-86
(CRD-C 203)

C 618-85
(CRD-C 255)

D 75-82
(CRD-C 155)

E 329-77
(R 1983)
(CRD-C 500)

Slump of Portland Cement Concrete

Portland Cement

Sheet Materials for Curing Concrete

Sampling Fresh Concrete

Making and Curing Concrete Test
Specimens in the Laboratory

Air Content of Freshly Mixed Concrete
by the Pressure Method

Air-entraining Admixtures for Concrete

Chemical Admixtures for Concrete

Total Moisture Content of Aggregate by
Drying

Blended Hydraulic Cements

Fly Ash and Raw or Calcined Natural
Pozzolan for Use as a Mineral
Admixture in Portland Cement
Concrete -

Sampling Aggregates

Inspection and Testing Agencies for
Concrete, Steel and Bituminous
Materials as Used in Construction

~
I

I

2.3 Concrete Plant Manufacturer's Bureau (CPMB).

In the CRD (6th Revision (CRD-C 95) Concrete Plant Standards

2.4 National Bureau of Standards (NBS) Handbook.

44 Specifications, Tolerance and Other
Technical Requirements for
Commercial Weighing and Measuring
Devices (4th Edition 1971 with
Replacement Sheets)
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2.5 U.S. Army Corps of Engineers Handbook for Cement and Concrete (CRD).
•

.-
•

•

•

CRD-C 55-85

CRD-C 100-75

CRD-C 112-69

CRD-C 143-62

CRD-C 300-77

CRD-C 400-63

CRD-C 621-83

3. QUALITY ASSURANCE.

Concrete Mixer Performance

Concrete Aggregate and Aggregate
Sources and Selection of Material
for Testing

Surface Moisture in Aggregate by Water
Displacement

Meters for Automatic Indication of
Moisture in Fine Aggregate)

Membrane-Forming Compounds for Curing
Concrete

Water for Use in Mixing or Curing
Concrete

Non-Shrink Grout

.-
•

•

•

•-
•

3.1 Preconstruction Sampling and Tes ting.

3.1.1 Aggregates. The aggregate sources listed in SPECIAL CLAUSES have in the
past been determined to be capable of supplying aggregates of quality acceptable
for use in this project. Proposed aggregates produced from similar strata, or of
similar quality, will be approved. If the Contractor proposes to furnish
aggreg~tes from a source listed in SPECIAL CLAUSES, he will be required to supply
not less than 1000 pounds of each size coarse aggregate and 1000 of fine aggregate
taken from the proposed source under the supervision of the Contracting Officer in
accordance with CRD-C 100 and shall deliver them to:

Director
South Pacific Division Laboratory
U.S. Army Corps of Engineers
Bridgeway, Foot of Spring Street
(Building directly east of 2000 Bridgeway)
Sausalito, CA 94695
Phone: (415) 332-3374

within 15 days after notice to proceed. Sampling and shipment of samples shall be
at the Contractor's expense. The 1aboratory'wi11 require 45 days after delivery
of the samples to complete evaluation of the aggregates. Testing by and at the
expense of the Government will be in accordance with the applicable CRD or ASTM
test method. Tests to which aggregate may be subjected are specific gravity,
absorption, freezing-and-thawing in concrete, alkali-aggregate reaction, organic
impurities and any other test necessary to demonstrate that the aggregate is of a
quality which is at least equivalent to those sources listed in SPECIAL CLAUSES.
If the Contractor proposes to furnish aggregates from a source not listed in
SPECIAL CLAUSES, samples will be obtained as described above. The aggregates
suitability for use in concrete will be determined by the Government.
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The division laboratory will require 60 days after delivery of the samples to
evaluate the aggregates. If the source elected by the Contractor fails to supply
materials that are at least equivalent to the sources listed in SPECIAL CLAUSES,
as determined by the Government, the Contractor will be required to propose a new
source or elect a source listed in SPECIAL CLAUSES to supply aggregates for the
project. If the Contractor elects to obtain aggregates from more than one source,
samples of aggregates from each source to be evaluated will be obtained as
described above. Any testing of additional sources or retesting of sources which
fail initially, will be at the expense of the Contractor. The Government reserves
the right to reject materials found to be unsuitable when produced from any source
even a source that is noted in SPECIAL CLAUSES.

3.1.2 Cementitious Materials, Admixtures, Curing Compound. At least 60 days in
advance of concrete placement the Contractor will notify the Contracting Officer
of the source of materials, along with sampling location, brand name, type and
quantity to be used in the manufacture and/or curing of the concrete. Sampling
and testing will be performed by and at the expense of the Government except as
otherwise specified. No material shall be used until notice has been given by the
Contracting Officer that test results are satisfactory and all movement of
materials after sampling shall be as directed. The Government will sample and
test the following.

3.1.2.1
than one
obtained

Cement and Pozzolan. If cement or pozzolan is to be obtained from more
source, the initial notification shall state the estimated amount to be

from each source and the proposed schedule of shipments.

3.1.2.2 Prequalified Cement Sources. Cement shall be delivered and used directly
from a mill of a producer designated as a qualified source. Samples of cement for
check testing will be taken at the project site or concrete producing plant by a
representative of the Contracting Officer for testing at the expense of the
Government. A list of prequalified cement sources is available from Commander and
Director, U.S. Army Engineer Waterways Experiment Station, P.O. Box 631,
Vicksburg, Mississippi 39180.

3.1.2.3 Prequalified Pozzolan Sources. Pozzolan snaIl be delivered and used
directly from a producer designated as a qualified source. Samples of pozzolan
for check testing will be taken at the project site by a representative of the
Contracting Officer for testing at the expense of the Government. A list of
prequalified pozzolan sources is available from the Commander and Director, U.S.
Army Engineer Waterways Experiment Station, P.O. Box 631, Vicksburg, MS 39180.

3.1. 2.4 Cement, if not from a prequalified source will be sampled at the source
and stored in sealed bins pending completion of certain tests. Sampling, testing
and the shipping inspection from the point of sampling, when the point is other
than at the site of the work, will be made by, or under the supervision of the
government and at its expense. No cement shall be used until notice has been
given by the Contracting Officer that test results are satisfactory. In the event
of failure, the cement may be resampled and tested at the request of the
Contractor, at his expense. When the point of sampling is other than at the site
of the work, the fill gates of the sampled bin and conveyances used in shipment
will be sealed under Government supervision and kept sealed until shipment from
the bin has been completed. If tested cement is rehandled at transfer points the
extra cost of inspection will be at the Contractor's expense. The cost of testi.ng
cement excess to the project requirements will also be at the expense of the
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Contractor. The charges for testing cement at the expense of the Contractor will
be deducted from the payments due the Contractor at a rate of $1. 20 per ton of
cement represented by the tests •

3.1.2.5 Pozzolan, if not from a prequalified source, will be sampled at the
source and stored in sealed bins pending completion of certain tes ts. Pozzolan
will also be sampled at the site when determined necessary. An sampling and
testing will be by and at the expense of the Government. Release for shipment and
approval for use will be based on compliance with 7-day lime-pozzolan strength
requirements and other physical and chemical and uniformity requirements for which
tests can be completed by the time the 7-day lime-pozzolan strength test is
completed. Release for shipment and approval for use on the above basis will be
contingent on continuing compliance with the other requirements of the
specifications. If a bin fails, the contents may be resampled and tested at the
Contractor's expense. In this event the pozzolan may be sampled as it is loaded
into cars, trucks or barges provided they are kept at the source until released
for shipment. Unsealing and resealing of bins and sealing of shipping conveyances
will be done by or under the supervision of the Government. Shipping conveyances
will not be accepted at the site of the work unless received with all seals
intact. If pozzolan is damaged in shipment, handling, or storage, it shall be
promptly removed from the site of the work. Pozzolan which has not been used
within six months after test will be retested at the expense of the Contractor
when directed by the Contracting Officer and shall be rejected if the test results
are not satisfactory. If tested pozzolan is rehandled at transfer points, the
extra cost of inspection will be at the Contractor's expense. The cost of testing
excess pozzolan will be at the Contractor's expense at a rate of $2.00 per ton of
pozzolan represented by the tests. The amount will be deducted from payment to
the Contractor •

3.2 Construction Testing By Govermnent. The Government will sample and test
~ggregates and concrete to determine compliance with the specifications. The
Contractor shall provide facilities and labor as may be necessary for procurement
of representative test samples. Samples of aggregates will be obtained at the
point of batching in accordance with ASTM D 75. Concrete will be sampled in
accordance with ASTM C 172. Slump and air -content will be determined in
accordance with ASTM C 143 and ASTM C 231, respectively. Compression test
specimens will be made and laborat·ory cured in accordance with ASTM C 31 and
compression test specimens tested in accordance with ASTM C 39.

4. EVALUATION AND ACCEPTANCE.

4.1 Concrete Strength. The strength of the concrete will be considered
satisfactory so long as the average of all sets of three consecutive test results
equal or exceed the required specified strength f'c and no individual test result
falls below the specified strength f' c by more than 500 pounds per square inch.
Additional analysis or testing may be required at the Contractor's expense when
the strength of the concrete in the structure is considered potentially deficient.
Concrete work judged inadequate shall be reinforced with additional construction
as directed by the Contracting Officer or shall be replaced at the Contractor 's
expense.

4.2 Construction Tolerances. Variation in alignment, grade and dimensions of the
structures from the established alignment, grade and dimensions shown on the
drawings shall be within the tolerances specified in the following tables:
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Table I. Tolerances for Concrete Channel Walls and Inverts, and Spillways.

(1)

(2)

Departure from established
alignment

Departure from established
profile grade

2-inches on tangents
4-inches on curves

I-inch

(3) Footings:

a. Variation of dimensions
in plan

b. Misplacement of eccen
tricity

c. Reduction in thickness

Minus .••..•••.••.•....
Plus .
when formed or plus
3-inches when placed
against unformed exca
vation.

2 percent of the foot
ing width in the direc
tion of misplacement
but not more than 2-in.

Minus •••••••••••••••••

1/2-inch
2-inches

5 percent of
specified
thickness.

(4)

( 5)

(6)

(7)

Reduction in thickness in
lining or walls

Variation from specified
width of section at any
height

Variation from established
height of lining

Variations in surfaces

· .

· .

· .

3E-6

10 percent of
specified thickness:
provided that
average thickness is
maintained as
determined by daily
batch volumes.

1/4 of 1 percent
plus I-inch.

1/2 of 1 percent
plus I-inch.

Invert 5/16inch in
10 feet
Side slopes and walls
1/2- inch in 10 feet.
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•
Table II. Tolerances for Covered Channel, Erosion Protection

Structures and Small Hydraulic Structures.

I

•

•

•

(1)

(4)

Departure from established
alignment

Departure from established
grades

Variation from the plumb or
the specified batter in the
lines and surfaces of columns,
piers, walls, and in arrises

Variation from the level or
from the grades indicated on
the drawings in slabs, beams,
horizontal grooves, a~d railing
offsets

Variation in cross-sectional
dimensions of columns, piers
slabs, walls, beams, and
s imil ar parts

Variation in thickness of
bridge slabs

Variation 1n the sizes and
locations of slab and wall
openings

" -.

Exposed, in 10 feet ••••••••••••
Backfilled, in 10 feet •••••••••

Exposed, in 10 feet ••••.•••••••
Backfilled, in 10 feet ........•

Minus .
Plus ..............•............

Minus •••••••••••.••••• ,•• '••• '•••.
Plus - .

I-inch

I-inch

1/2-inch
I-inch

I/2-inch
I-inch

1/4-inch
l/2-inch

1/8-inch
1/4-inch

1/2-inch

•

•

••
•

4.2.1 Colors. Colors of pigmented concrete shall be considered satisfactory
based on the comparitive analysis of color produced from test panel(s) in
accordance with paragraph: TEST PANEL, and Munsell Color samples in accordance
with U.S. Department of Agriculture Handbook 18 - Soil Survey Manual. Color of
concrete shall conform to Munsell Color number 10YR5/3 with respect to hue, value
and chroma. Evaluation of color shall be made within the time limits prescribed
in paragraph: TEST PANEL.

4.3 Surface Requirements. The surface requirements for the classes of finish
required by SECTION: FORMWORK FOR CONCRETE, shall be as hereinafter specified.
Allowable irregularities are designated "abrupt" or "gradual" for purposes of
providing for surface varitions.. Offsets resulting from displaced, misplaced or
mismatched forms, or sheathing, or by loose knots in sheathing, or other similar
form defects, shall be considered "abrupt" irregularities. Irregularities
resul ting from warping, unplaneness or similar uniform variations from
planeness, or true curvature, shall be considered "gradual" irregularities.
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"Gradual" irregularities will be checked for compliance with the prescribed limits
with a 5-ft template, consisting of a straightedge for plane surfaces and a shaped
template for curved or warped surfaces. In measuring irregularities, the straight
edge or template may be placed anywhere on the surface in any direction, with the
testing edge held parallel to the intended surface.

Irregularities
Class of Finish Abrupt, inches Gradual, inches

A 1/8 1/4 1

B 1/4 1/2
F 1/8 1/4

4.4 Appearance. Permanently exposed surfaces shall be cleaned, if stained or
otherwise discolored, by a method which does not harm the concrete and which is
approved by the Contracting Officer.

5. SUBMITTALS.

5.1 Test Reports.

5.1.1 Concrete mixture proportions shall be determined by the Contractor and
submitted for approval. The proportions of all ingredients and nominal maximum
coarse aggregate size that will be used in the manufacture of each quality of
concrete shall be stated. Proportions shall indicate weight of cement and water
and weights of aggregates in a saturated surface-dry condition. The submission
shall be accompanied by test reports from a laboratory complying with ASTM E 329
which show that proportions thus selected will' produce concrete of the qualities
indicated. No substitution shall be made in the source or type of materials used
in the work without additional tests to show that the new materials and quality of
concrete are satisfactory.

5.1. 2 Cement and pozzolan will be accepted on the basis of manufacturer's
certification of compliance, accompanied by mill test reports that materials meet
the requirements of the specification under which it is furnished. Certification
and mill test reports shall identify the particular lot furnished. No cement or
pozzolan shall be used until notice of acceptance has been given by the
Contracting Officer. Cement and pozzolanwill be subject to check testing from
samples obtained at the mill, at transfer points or at the project site, as
scheduled by the Contracting Officer, and such sampling will be by or under the
supervision of the Government at its expense. Material not meeting specifications
shall be promptly removed from the site of work.

5.1.3 Non-shrink Grout.

5.1.3.1 General. Descriptive literature of the grout proposed for use shall be
furnished together with a certificate from the manufacturer stating that it 1.S

suitable for the application or exposure for which it is being considered. In
addition, a detailed plan shall be submitted for approval, showing equipment and
procedures proposed for use in mixing and placing the grout.
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5.1.3.2 Prepackaged material requ1r1ng only the addition of water will be
accepted on the basis of certified laboratory test result~ showing that the
material meets the requirements of CRD....C 621. When fine aggregate is to be added,
the Contractor shall also furnish for approval the design mix proportions together
with certified copies of laboratory test results indicating that the mix is in
conformance with the requirements of CRD-C 621.

5.1. 3. 3 Mixture proportions using a volume-change controlling ingredient shall be
submitted for approval. The submittal shall include the design mix proportions of
all ingredients and certified copies of laboratory test results indicating that
the materials and the mix is in conformance with the requirements of CRD-C 621.

5.2 Manufacturers' Certificate.

5.2.1 Accelerating Admixture shall be certified for compliance with all
specification requirements.

5.2.2 Impervious Sheet Curing Materials shall be certified for compliance with
all specification requirements.

5.2.3 Air-entraining Admixture shall be certified for compliance with all
specification requirements.

5.2.4 Water-reducing Admixture shall be certified for compliance with all
specification requirements.

5.2.5 Color Admixture shall be certified to be non-fading by the manufacturer •

5.3 Review of Plant, Equipment and Methods.

5.3.1 Batch Plant. Details of the data on concrete plant shall be submitted for
review by the Contracting Officer for conformance with paragraph: BATCHING PLANT.

5.3.2 Mixers. The make, type and capacity of concrete mixers proposed for mixing
concrete shall be submitted for review by the Cont:;racting Office·r for conformance
with paragraph: MIXERS. The results of the initial mixer uniformity tests as
required in paragraph: MIXER UNIFORMITY shall be submitted within five days of
the initiation of placing.

5.3.3 Conveying Equipment. The methods and equipment for transporting, handling,
and depositing the concrete shall be submitted for review by the Contracting
Officer for conformance with paragraph: CONVEYING EQUIPMENT.

5.3.4 Placing. All placing equipment and methods shall be submitted for review
by the Contracting Officer for conformance with paragraph: PLACING.

5.3.5 Joint Clean-up. The method and equipment proposed for joint clean-up and
waste disposal shall be submitted for review by the Contracting Officer for
conformance with paragraph: CONSTRUCTION JOINT TREATMENT.

5.3.6 Curing. The curing medium and methods to be used shall be submitted for
review by the Contracting Officer for conformance with paragraph: CURING AND
PROTECTION.
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5.3.7 Cold-Weather Requirements. If concrete is to be placed under cold weather
conditions, the proposed materials, methods and protection shall be submitted in
accordance with the requirements of paragraph: COLD WEATHER PLACING for approval
by the Contracting Officer.

5.3.8 Hot-Weather Requirements. If concrete is to be placed under hot weather
conditions, the proposed materials and methods shall be submitted' in accordance
with the requirements of paragraph: HOT WEATHER PLACING for approval by the the
Contracting Officer.

6. MATERIALS.

6.1 Cementitious Materials shall be Portland cement, Portland-pozzolan cement, or
Portland cement in combination with pozzolan and shall conform to appropriate
specifications listed below. Usage for architectual concrete shall be restricted
to one color and one type.

6.1.1 Portland Cement. ASTM C 150, Type II including false set requirements.
Low alkali including heat of hydration requirement at 7 days.

6.1.2 High-Early-Strength Portland Cement. ASTM C 150, Type III with tricalcium
aluminate limited to 8 percent, low alkali, used only when specifically approved
in. writing.

6.1.3 Portland-Pozzolan Cement. ASTM C 595 Type IP (MS). The Portland cement or
clinkers shall meet the requirements of ASTM C 150 for low alkali cement; the
pozzolan shall meet the requirements of ASTM C 618 table lA, available alkali.

6.1.4 Pozzolan. Pozzolan shall conform to the requirements of ASTM C 618,
Class F with the loss on ignition limited to 6 percent. The optional requirements
of table 1A for available alkalies will be invoked. The optional table 2A will be
invoked except that the mortar expansion at 14 days limit is amended so that the
expansion of the mortar is not more than that of the cement acting alone with the
selected aggregates.

6.2 Aggregates shall be produced from' the sources and under the condi tions
described in paragraph: QUALITY ASSURANCE. Fine and coarse aggregates shall
conform to the grading requirements of ASTM C 33. The nominal maximum size shall
be as listed in paragraph: 7.2.

6.3 Admixtures to be used, when required or permitted shall conform to the
appropriate specification listed below:

6.3.1 Air-entraining Admixture. ASTM C 260.

6.3.2 Accelerating Admixture. ASTM C 499, Type C except no calcium chloride will
be allowed.

6,3.3 Water-reducing or Retarding Admixtures ASTM C 494, Type A, B or D.

6.3.4 Color Admixture. Color admixture for concrete shall be the product of a
manufacturer regularly engaged in the production of colored admixtures for
concrete, and shall have a history of at least 2 years of use of the material in a
similar environment without substantial fading or deleterious effects on the
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structural qualit;ies of the concrete. Color admixtur'7 lIl11st be capable of evenly
distributing the color throughout: the concrete without segregation or causing

irregular concentration of color.

6.4 Curing Materials.

6.4.1 Impervious Sheet Materials ASTM C 171, type optional except polyethylene
film, if used, shall be white opaque.

6.4.2 Curing Compounds.

6.4.2.1 Curing Compounds for backs of channel walls and concrete not to be
exposed upon completion of construction shall conform to the requirements of

CRD C-300.

6.4.2.2 Curing Compounds for colored concrete to be exposed upon completion of
construction shall conform to the requirements of CRD C-300, except that it will

be clear non-pigmented.

6.4.2.3 Membrane-Forming Curing Compound CRD C-300, White Opaque. This compound
will only be used on the backs of channel walls or other concrete structural
elements which will not be exposed to permanent view as approved by the

Contracting Officer.

6.5 Water for mixing and curing shall be fresh, clean, drinkable, and free of
injurious amounts of oil, acid, salt, and alkali, except that undrinkable water
may be used if it meets the requirements of CRD-C 400 ••• 6.6 Non-Shrink Grout shall conform to CRD-C 621.

Cement.

7. MIXTURE PROPORTIONING.

The type shall be Expansive-

•

•

7.1 Quality and Location. For each portion of the structure, mixture proportions
shall be selected so that the following strength and water-cement ratio

requirements are met.

7.1.1 Strength. Specifie4 compressive strength fl for structural elements shallc
be as follows, except where indicated otherwise.

•

••
•

Compressive Strength @ 28 days, psi

4000 @ 28 days
3000 @ 28 days
2500 @ 28 days
2000 @ 28 days
1000 @28 days

7.1.2 Maximum Water-Cement Ratio.
follows:

Structure or Portion of Structure

Covered Channel
All elements not described below
Concrete for sidewalks
Canal bottom
Arizona Lining Dental Concrete

Maximum water cement ratio shall be as
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Water-Cement Ratio, by Wt.

0.45

0.55

Structure or Portion of Structure

Concrete for invert, channel walls,
and covered channel roof.
Concrete for structures not described
above.

7.1.3 Concrete for Precast-Prestressed Bridges elements as described below shall
meet the following requirements for cement content and minimum compressive
strength.

28-Day
Compressive

Type of Class Cement Strength
of Concrete (lbs/cu yd) (psi)

S 564-752 3,000

Abutments (Not a part 564-752 3,000
of channel walls)

Piles 564-752 4,000

Prestress Elements 564-752 5,000

7.2 Coarse aggregate shall be ASTM C 33 size No. 467 for invert and footings and
shall be ASTM C 33 size No. 57 for all other elements except where indicated
otherwise.

7.3 Air Content as determined by ASTM C 231 shall not exceed 7 percent in all
concrete. During the preparation of mix designs the Contractor shall determine
the amount of air to be used in the concrete mixtures and this amount will be
reported in the mix design submittal. This amount of air will be the sum of the
entrapped or naturally entrained and air entrained by admixtures. Once production
of concrete has commenced the amount of air will not vary more than
± 1-1/2 percent from the selected air content, nor shall it ever exceed the value
stated above.

7.4 Slump. The slump shall be determined in accordance with ASTM C 143 and shall
be within the following ranges. Where placement by pump is approved, the slump
shall not exceed 6 inches and shall remain within a 3-inch band.

Item

Invert and Footings
Vertical Walls and

Other Elements

Maximum
Slump

2 inches
1-4 inches
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7.5 Concrete Proportioning. Trial design batches and testing requirements for
various qualities of concrete specified shall be the responsibility of the
Contractor. Samples of approved aggregates shall be obtained in accordance with
the requirements of ASTM D 75. Samples of material other than aggregate shall be
the representative of those proposed for the project and shall be accompanied by
manufacturer1s test reports indicating compliance with applicable specified
requirements. Trial mixtures having proportions, consistencies and air content
suitable for the work shall be made based on ACI Standard 211.1. The water-cement
ratios required in paragraph: MAXIMUM WATER-CEMENT RATIO will be converted to a
weight ratio of water to cement plus pozzolan or by weight equivalency as
described in ACI Standard .211.1 to determine the maximum allowable water. Trial
mixtures shall be designed for maximum permitted slump and air content. The
temperature of concrete in each trail batch shall be reported. For each maximum
aggregate size selected at each water-cement ratio at least three test cylinders
for each test age shall be made and cured in accordance with ASTM C 192. They
shall be tested at 7 and 28 days in accordance with ASTM C 39. From these test
results a curve shall be plotted showing the relationship between water-cement
ratio and strength.

7.6 Average Strength. In meeting the water-cement ratio and strength
requirements specifed in paragraph: QUALITY AND LOCATION above, the selected
mixture proportion shall produce an average strength (fcr) exceeding the specified
strength fie by the amount indicated below with a water-cement ratio at or below
that specif1ed above. Where a concrete production facility has a large amount of
test records, verifying that concrete of the strengths and water-cement ratios
specified are being produced, a standard deviation shall be established. Test
records from which a standard deviation is calculated shall represent materials,
including admixtures and colors, quality control procedures, and conditions
similar to those expected. Changes in materials and proportions within the test
records shall not have been more res tricted than those for the proposed work and
shall represent concrete produced to meet a specified strength or strengths fl
meeting or exceeding that specified for proposed work at or below water-cemen~
ratio specified; and shall consist of at least 30 consecutive tests or two groups
of consecutive tests totalling at least 30 tests. A strength test shall be the
average of the strengths of two cylinders made f!,om the Same sample of concrete
and tested at 28 days or at other test age designated for determination of flc'

7.6.1 Required average compressive strength f r used as the basis for selection
of concrete proportions shall be the larger of the equations which follow using
the standard deviation as determined above:

= f' + 1.34S where Sc = standard deviation

..
= fl C + 2.33S 500

•

••
•

7.6.2 Where a concrete production facility does not have test records meeting
requirements above but does have a record based on 15 to 29 consecutive tests, a
standard deviation may be established as the product of the calculated standard
deviation and a modification factor from the following table:.
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No. Of Tests*

less than 15
15
20
25
30 or more

Modification Factor
For Standard Deviation

Use table in 7.6.3
1.16
1.08
1.03
1.00

* Interpolate for intermediate numbers of tests.

7.6.3 When a concrete production facility does not have field strength test
records for calculation of standard deviation the required average strength f cr
shall be determined as follows:

If the specified compressive strength flc is less than 3000 psi,

f = fl + 1000.cr c

If the specified compressive strength flc is 3000 to 5000 psi,

f = f' + 1200.cr c

7.7 Color. Where concrete 1S to be colored, the admixture shall be batched in a
manner that will ensure that the admixture is completely and thoroughly mixed
throughout the concrete. Quantities of admixture added to concrete shall be
carefully controlled to avoid variations in color between adjacent placements as
well as maintain a consistent coloring throughout the project area.

8. PRODUCTION EQUIPMENT.

8.1 Capacity. The batching and mixing equipment shall have a capacity of at
least 100 cubic yards per hour.

8.2 Batching Plant shall conform to the requirements of the Concrete Plant
Standards of CPMB and as specified; however, rating plates attached to batch plant
equipment are not required.

8.2.1 Equipment. The batching controls shall be semi-automatic or automatic.
The semi-automatic batching system shall be provided with interlocks such that the
discharge device cannot be actuated until the indicated material is within the
applicable tolerance. The semi-automatic or automatic batching system shall be
equipped with an accurate recorder or recorders which meet the requirement of the
Concrete Plant Standards of CPMB. Separate bins or compartments shall be provided
for each size group of aggregate and' cement and pozzolan. Aggregates shall be
weighed either in separate weigh batchers with individual scales or cumulatively
in one weigh batcher on one scale. Aggregate shall not be weighed in the same
hatcher with cement, or pozzolan. If both cement and pozzolan are used they may
be batched cumulatively provided Portland cement isbatched first. If measured by
weight, water shall not be weighed cumulatively with another ingredient. Water
batcher filling and discharging valves shall be so interloCked that the discharge
valve cannot be opened before the filling valve is fully closed. An accurate
mechanical device for measuring and dispensing each admixture shall be provided.
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Each dispenser shall be interlocked with the batching and discharging operation of
the water so that each admixture is separately batched and discharged
automatically in a manner to obtain uniform distribution throughout the batch in
the specified mixing period. Where use of truck mixers make this requirement
impracticable, the admixture dispensers shall be interlocked with the sand
batcher. Admixtures will not be combined prior to introduction in water or sand.
The plant shall be arranged so as to facilitate the inspection of all operations
at all times. Suitable facilities shall be provided for obtaining representative
samples of aggregates from each bin or compartment.

8.2.2 Scales. The weighing equipment shall conform to the applicable
requirements of NBS Handbook 44, except that the accuracy shall be plus or minus
0.2 percent of scale capacity. The Contractor shall provide standard test weights
and any other auxiliary equipment required for checking the operating performance
of each scale or other measuring devices. The tests shall be made at the
frequency required in paragraph: SCALES and in the presence of a Government
inspector.

8.2.3 Batching Tolerances.

8.2.3.1 Weighing Tolerances. Whichever of the following tolerances a greater
shall apply, based on required scale reading.

••
Material

Cementitious Materials
Aggregate
Water
Admixture

Percent of Required
Weight

± 1
± 2
± 1
± 3

Percent of Scale
Capacity

± 0.3
± 0.3
± 0.3
± 0.3

•

•

•

•

8.2.3.2 Volumetric Tolerances. For volumetric batching equipment the following
tolerances shall apply to the required volume of material being batched:

Water: Plus or m~nus 1 percent.

Admixtures: Plus or minus 3 percent.

8.2.4 Moisture Control. The plant shall be capable of ready adjustment to
compensate for the varying moisture contents of the aggregates, and to change the
weights of the materials being batched. An electric moisture meter complying with
the provisions of CRD-C 143 shall be provided for measuring of moisture in the
fine aggregate. The sensing element shall be arranged so that measurement is made
near the batcher charging gate of the sand bin or in the sand batcher.

8.3 Mixers.

8.3.1 General. The mixers shall not be charged in excess of the capacity
recommended by the manufacturer. The mixers shall be operated at the drum or
mixing blade speed designated by the manufacturer. The mixers shall be maintained
in satisfactory operating condition, and the mixer drums shall be kept free of
hardened concrete. Should any mixer at any time produce unsatisfactory resu1 ts,
its use shall be promptly discontfnued until it is repaired.
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8.3.2 Concrete Plant Mixers shall be tilting, non-tilting, horizontal shaft or
vertical-shaft type and shall be provided with an acceptable device to lock the
discharge mechanism until the required mixing time has elapsed. The mixing time
and uniformity shall conform to all the paragraphs in ASTM C 94 applicable to
central-mixed concrete.

8.3.3 Truck Mixers. Truck mixers, the mixing of concrete therein, and concrete
uniformity, shall conform to the requirements of ASTM C 94. A truck mixer may be
used either for complete mixing (transit-mixed) or to finish the partial mixing
done in a stationary mixer (shrink-mixed). Each truck shall be equipped with two
counters from which it will be possible to determine the number of revolutions at
mixing speed and the number of revolutions at agitating speed.

9. CONVEYING EQUIPMENT.

9.1 General. Concrete shall be conveyed from mixer to forms as rapidly as
practicable and within the time interval in paragraph: TIME INTERVAL BETWEEN
MIXING AND PLACING by methods which will prevent segregation or loss of
ingredients. Any concrete transferred from one conveying device to another shall
be passed through a hopper which is conical in shape and shall not be dropped
vertically more than five feet, except where suitable equipment is provided to
prevent segregation and where specifically authorized. Telephonic or other
satisfactory means of rapid communication between the mixing plant and the forms
in which concrete is being placed shall be provided and available for use by
Government inspectors.

9.2 Buckets. The interior hopper slope shall be not less than 50 degrees from
the horizontal, the minimum dimension of the clear gate opening shall be at
least 5 times the nominal maximum size aggregate and the area of the gate opening
shall be not less than two-square feet. The maximum dimension of the gate opening
shall not be greater than twice the minimum dimension. The bucket gates shall be
essentially grout tight when closed and may be manually, pneumatically or
hydraulically operated except for buckets larger than 2 cubic yards shall not be
manually operated. The design of the bucket shall -provide means for positive
regulation of the amount and rate of deposit of concrete in each dumping position.

9.3 Transfer Hoppers. Concrete may be charged into non-agitating -hoppers for
transfer to other conveying devices. Transfer hoppers shall be capable of
receiving concrete directly from delivery vehicles, and have conical-shaped
discharge features. The machine shall be equipped with a hydraulically-operated
gate and with a means of external vibration to effect complete and facile
discharge. Concrete shall not be held in non-agitating transfer hoppers more than
30 minutes.

9.4 Trucks. Truck mixers operating at agitating speed or truck agitators used
for transporting plant-mixed concrete shall conform to the requirements of
ASTM C 94. Non-agitating equipment may be used for transporting plant mixed
concrete over a smooth road when hauling time is less that 15 minutes. Bodies of
non-agitating equipment shall be smooth, watertight, metal containers equipped
with gates that will permit the discharge of the concrete.
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9.5 Chutes. When concrete can be placed directly from a truck mixer, agitator or
non-agitating equipment, the chutes attached to this equipment may be used. A
discharge deflector shall be used ~hen required by the Contracting Officer.
Separate chutes and other similar equipment will not be permitted for conveying
concrete except when specifically approved.

9.6 Belt Conveyors. Belt conveyors may be used when approved. Such conveyors
shall be designed and operated to assure uniform flow of concrete from mixer to
final place of deposit without segregation of ingredients or loss of mortar and
shall be provided with positive means for preventing segregation of the concrete
at the transfer points and the point of placing. Belt conveyors shall meet the
additional requirements as follows: The idler spacing shall not exceed 36 inches.
If concrete is to be placed through installed horizontal or sloping reinforcing
bars the conveyor will discharge concrete into a pipe or elephant trunk which is
long enough to extend through the reinforcing bars. In no case will concrete be
discharged to free fall through the reinforcing bars.

9.7 Pump Placement. Concrete may be conveyed by positive displacement pump when
approved. Invert and side slope concrete will not be putnped. The pumping
equipment shall be piston or squeeze pressure type. The pipeline shall be rigid
steel pipe or heavy duty fexible hose. The inside diameter of the pipe shall be
at least three times the nominal maximum size coarse aggregate in the concrete
mixture to be pumped but not less than 4 inches. The maximum size coarse
aggregate will not be reduced to accOlIllllodatethe pumps. The distance to be pumped
shall not exceed limits recommended by the pump manufacturer. The concrete shall
be supplied to the concrete pump continuously. When pumping is completed,
concrete remaining in the pipeline shall be ejected without contamination of
concrete in place. After each operation, equipment shall be thoroughly cleaned,
and flushing water shall be wasted outside of the forms.

10. PREPARATION FOR PLACING.

10.1 Embedded Items. Before placing concrete, care shall be taken to determine
that all embedded items are firmly and securely fastened in place as indicated on
the drawings, or required. Embedded items shall ee free of oil and other foreign
matter such as loose coatings or rust, paint and scale. The embedding of wood in
concrete will be permitted only when specifically authorized or directed. Voids
in sleeves, inserts and anchor slots shall be filled temporarily with readily
removable materials to prevent the entry of concrete into voids.

10.2 Concrete on Earth Foundations. Earth surfaces upon which concrete is to be
placed shall be clean, damp, and free from frost, ice, and standing or running
water. Prior to placing concrete, the earth foundation shall have been
satisfactorily compacted in accordance with the requirements of the SECTION:
FILLS AND SUBGRADE PREPARATION. Additionally, the foundation shall be inspected
by the Contractor prior to concrete placement in order to certify that it is ready
to receive concrete. The results of each inspection shall be submitted in
writing.

10.3 Concrete on Rock Foundation. Rock surfaces upon or against which concrete
is to be placed shall be prepared as specified in the SECTION: FILLS AND SUBGRADE
PREPARATION. All rock surfaces shall be kept continuously wet for at least
24 hours immediately prior to placing concrete thereon.
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10.3.1 Dental Concrete. Dental concrete shall be low slump, 3/4 inch aggregate,
and 1000 psi minimum strength or as directed to produce a satisfactory mixture
consistent with placing requirements for foundation surface treatment as
determined by the Contracting Officer.

10.4 Construction Joint Treatment.

10.4.1 General.
be prepared for
either air-water
method.

10.4.2 Cleaning.

Concrete surfaces to which other concrete is to be bonded shall
receiving the next lift or adjacent concrete by cleaning with
cutting, sandblasting, high pressure water jet, or other approved

10.4.2.1 Air-Water Cutting. Air-water cutting of a construction joint shall be
performed at the proper time and only on horizontal construction joints. The
surface shall be cut with an air-water jet to remove all laitance and to expose
clean, sound fine aggregate, but not so as to undercut the edges of the larger
particles of aggregate. The air pressure used in the jet shall be 100 psi or
minus 10 psi and the water pressure shall be just sufficient to bring the water
into effective influence of the air pressure. After cutting, the surface shall be
washed and rinsed as long as there is any trace of cloudiness of the wash water.
The surface shall again be washed just prior to placing the succeeding lift.
Where necessary to remove accumulated 1aitance, coatings, stains, debris, and
other foreign material, sandblasting will be required as the last operation before
placing the next lift.

10.4.2.2 High-Pressure Water Jet. A stream of water under a pressure of not less
than 3000 psi may be used for cleaning. Its use shall be delayed until the
concrete is sufficiently hard so that only the surface skin or mortar is removed
and there is no undercutting of coarse aggregate particles where the cleaning
occurs more than two days prior to placing the next lift or where work in the area
subsequent to the cleaning causes dirt or debris to be deposited on the surface,
the surface shall be cleaned again as the last operation prior to placing the next
lift. If the water jet is incapable of a.satisfactory cleaning, the surface shall
be cleaned by sandblasting.

10.4.2.3 Sandblasting. When employed in the preparation of construction joints,
sandblasting shall be performed as the final operation completed before placing
the following lift. The operation shall be continued until all accumulated
1aitance, coatings, stains, debris, and other foreign materials are removed. The
surface of the concrete shall then be washed thoroughly to remove all loose
materials. The surface shall again be washed just prior to placing the succeeding
lift.

10.4.2.4 Waste Disposal. The method used in disposing of waste water employed in
cutting, washing and rinsing of concrete surfaces shall be such that the waste
water does not stain, discolor, or affect exposed surfaces of the structures, or
damage the environment of the project area. Method of disposal shall be subject
to approval.
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11. PLACING.

11.1 General. Concrete placement will not be permitted when, in the opinion of
the Contracting Officer, weather conditions prevent proper placement and
consolidation. Concrete shall be deposited as close as possible to its final
position in the forms, and in so depositing there shall be no vertical drop
greater than 5 feet except where suitable equipment is provided to prevent
segregation and where specifically authorized. Depositing of the concrete shall
be so regulated that it may be effectively consolidated in horizontal layers
1-1/2 feet or less in thickness with a minimum of lateral movement. The amount
deposited in each location shall be that which can be readily and thoroughly
consolidated. The surfaces of construction joints shall be kept continuously wet
for the first twelve hours during the twenty-four hour period prior to placing
concrete. Free water shall be removed prior to placement of concrete. Sufficient
placing capacity shall be provided so that concrete placement can be kept plastic
and free of cold joints while concrete is being placed.

11.2 Time Interval Between Mixing and Placing. Concrete shall be placed within
thirty minutes after discharge into non-agitating equipment. When concrete is
truck mixed or when a truck mixer or agitator is used for transporting concrete
mixed by a concrete plant mixer, the concrete shall be delivered to the site of
the work and discharge shall be completed within 1-1/2 hours after introduction of
the cement to the aggregates. When the length of haul makes it impossible to
deliver truck mixed concrete within these time limits, batching of cement and a
portion of the mixing water shall be delayed until the truck mixer is at or near
the construction site. Not more than 80 percent of the water and all other
materials except cement shall be batched at the distant batch plant and
transported to the cement batcher without mixing •

11. 3 Cold-Weather Placing. Concrete shall not be placed without a procedure
approved in accordance with paragraph: COLD WEATHER REQUIREMENTS when the
concrete is likely to be subjected to freezing temperatures before the expiration
of the curing period. The ambient temperature of the space adjacent to the
concrete placement and surfaces to receive concrete shall be above 32 degrees F.
The placing temperature of the concrete havtng a minimum dimension less
than 12 inches shall be between 60. degrees F. and 75 degrees F. The placing
temperature of the concrete having a minimum dimension greater than 12 inches
shall be between 50 degrees and 75 degrees F. Heating of the mixing water or
aggregates will be required to regulate the concrete placing temperatures.
Materials entering the mixer shall be free from ice, snow or frozen lumps. Salt,
chemicals or other materials shall not be mixed with the concrete to prevent
freezing, except that a chemical accelerator may be used.

11.4 Hot-Weather Placing. Concrete shall be properly placed and finished with
approved procedures in accordance with paragraph: SUBMITTALS. The concrete
placing temperature shall not exceed 85 degrees F. Cooling of the mixing water
and/or aggregates will be required to obtain an adequate placing temperature. An
approved retarder may be used to facilitate placing and finishing. Steel forms
and reinforcement shall be cooled prior to concrete placement when steel
temperatures are greater than 120 degrees F. Conveying and placing equipment
shall be cooled if necessary to maintain proper concrete placing temperature.
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11.5 Consolidation. I11ID.ediately after placing, each layer of concrete shall be
consolidated by internal vibrating equipment. Vibrators will not be used to
transport concrete within the forms. Hand spading may be required if necessary
with internal vibrating along formed surfaces permanently exposed to view. Form
or surface vibrators shall not be used. Consolidation will proceed independently
of all other placing operations. Vibrators for consolidation will not be attached
to Bidwell Type or any other screening or leveling equipment selected by the
Contractor. Vibrators of the proper size, frequency and amplitude shall be used
for the type of work being performed in conformance with the following
requirements:

- j

l

~ication

Thin walls, beams, etc.
General construction

Head Diameter
(inches)

1-1/4 - 2-1/2
2 - 3-1/2

Frequency
VPM

9000 - 13500
8000 - 12000

Amplitude
(inches)

0.02 - 0.04
0.025 - 0.05

The frequency and amplitude shall be within the range indicated in the table above
as determined in accordance with paragraph: VIBRATORS. The vibrator shall be
inserted vertically at uniform spacing over the entire area of placement. The
distance between insertions shall be approximately 1-1/2 times the radius of
action of the vibrator. The vibrator shall penetrate rapidly to the bottom of the
layer and at least 6 inches into the preceding layer if such exists. It shall be
held stationary until the concrete is consolidated and then withdrawn slowly.
Spare vibrators and a standby power source shall be available at all times during
concrete placement. Spare vibrators and a standby power source shall be available
at all times during concrete placement.

12. FINISHING.

12.1 Unformed Surfaces.

12.1.1 General. The ambient temperature of spaces adjacent to surfaces being
finished shall not be less than 50 degrees F. In hol: weather when the rate of
evaporation of surface moisture, as determined by use of Figure 2.1.5 of ACI 305,
may reasonably be expected to exceed 0.2 pounds per square feet per hour,
provision for windbreaks, shading, fog spraying, or wet covering with a light
colored material shall be made in advance of placement, and such protective
measures shall be taken as quickly as finishing operations will allow.

12.1. 2 General. The ambient temperature of spaces adjacent to surfaces being
finished shall be not less than 50 degrees F. All unformed surfaces that are not
to be covered by additional concrete or backfill shall have a float finish, unless
a steel trowel finish is specified, and shall be true to the elevation shown on
the drawings.· Surfaces to receive additional concrete or backfill shall be
brought to elevation shown on the drawings and left true and regular. Exterior
surfaces shall be sloped for drainage unless otherwise shown on the drawing or as
directed. Joints shall be carefully made with a jointing or edging tool. The
finished surfaces shall be protected from stains or abrasions.
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12.1.3 Float Finish. A float finish shall be applied to channel invert.
Surfaces shall be screeded and darbied or bull-floated to bring the surface to the
required finish level with no coarse aggregate visible. No cement or mortar shall
be added to the surface during the finishing operation. The concrete, while still
green, but sufficiently hardened to bear a man I s weight without deep imprint,
shall be floated to a true and even plane. Floating may be performed by use of
suitable hand floats or power driven equipment. Hand floats shall be made of
magnesium or aluminum. Tolerance for a floated finish shall be true plane
within 5/16-inch in ten feet as determined by a lO-foot straight edge placed
anywhere on the slab in any direction.

12.1.4 Trowel Finish. A steel trowel finish shall be applied to the following
surfaces: spillways, tops of channel walls, and as indicated on the drawings.
Concrete surfaces shall be finished with a float finish and after surface moisture
has disappeared, the surface shall be steel-troweled to a smooth, even, dense
finish free from blemishes including trowel marks. Tolerance shall be true planes
within 5/16-inch in ten feet as determined by a 10-foot straightedge placed
anywhere on the slab in any direction.

12.1.5 Broom Finish shall be applied to the traffic surface of all bridges and to
the surfaces indicated on the drawings. The concrete surface shall be finished
with a float finish and trowel finish. The troweled surface shall be broomed with
a fiber-bristle brush in a direction transverse to that of the main traffic.

12.2. Formed Surfaces. After form removal, all fins and loose materials shall be
removed. All voids, and honeycombs exceeding 1/2 inch in diameter and all tie rod
holes permanently exposed to view shall be reamed or chipped and filled with dry
pack mortar. Defective areas larger than 36 square inches in any surface,
permanently exposed or not shall be delineated in a rectangular shape by a saw cut
a minimum depth of one-inch and repaired with concrete replacement. The cement
used in the mortar or concrete for all surfaces permanenty exposed to view shall
be a blend of Portland Cement, white cement, and coloring agent properly
proportioned so that the final color when cured will be the same as adjacent
concrete. Temperature of the concrete, ambient air, replacement concrete or
mortar during remedial work including curing shail be above 50 degrees F. The
prepared area shall be dampened, brush-coated with a .. neat cement grout or with an
approved epoxy resin, and filled with mortar or concrete. The mortar shall
consist of 1 part cement to 2-1/2 parts fine aggregate. The quantity of mixing
water shall be the minimun necessary to obtain a uniform mixture and permi t
placing. Mortar shall be thoroughly compacted in place and struck off to adjacent
concrete. Replacement concrete shall be drier than the usual mixture and
thoroughly tamped into place and finished. Forms shall be used if required.
Metal tools shall not be used to finish permanently exposed surfaces all repairs
to be conflicted within 24 hours of Form Removal. The patched areas shall be
cured for 7 days .

12.2.1 General. Surfaces, unless other type of finish is specified, shall be
left with the texture imparted by the forms except defective surfaces shall be
repaired as described above. Unless painting of surfaces is required, uniform
color shall be maintained by use of only one mixture without changes in materials
or proportions for any structure or portion of structure which is exposed to view
or on which a special finish is required. The form panels used to produce the
finish shall be orderly in arrangement, with joints between panels planned in

3E-21



approved relation to openings, building corners and other architectural
features. Forms shall not be reused if there is any evidence of surface wear or
defects which would impair the quality of the surface.

12.2.2 Textured Finish. This type of finish shall be applied where specified to
conform to details shown on the drawings by use of approved textured form
liners. Liner panels shall be secured in the forms by cementing or stapling, but
not by methods which will permit impressions or nail heads, screw heads, washers
or the like to be imparted to the surface of the concrete. Edges of textured
panels shall be sealed to each other to prevent grout leakage. The sealant used
shall be non-staining to the surface.

13. CURING AND PROTECTION.

13.1 General. All concrete shall be cured by an approved method for a period
of 7 days. Immediately after placement, concrete shall be protected from
premature drying, extremes in temperatures, rapid tenperature change, and
mechanical injury. All materials and equipment needed for adequate curing and
protection shall be available and at the placement site prior to start of concrete
placement. Concrete shall be protected from the damaging effects of rain for
12 hours, flowing water for 14 days (7 days with type III cement). Concrete shall
be shielded from direct rays of the sun for 3 days. Channel wall faces cured with
clear curing compound shall be shielded from direct rays of the sun by the use of
opaque sheets conforming to the requirements of ASTM C 171. The sheets will be
white opaque. No vehic1ar traffic shall be allowed on invert or footing concrete
until a period of 28 days have passed or until the concrete has reached the
specified design strength. The strength of the slabs shall be determined by a
pair of cylinder breaks performed by the Contractor at the desired age. No ,fire
or excessive heat shall be permitted near or in direct contact with concrete at
any time. Concrete will be cured in accordance with the following requirements.

Curing Requirements

Structural
Element

Invert and Footings,
Covered Channel Roof

Side Slopes
Vertical Walls and

Other Elements

Method

Moist Cure or Sheet Cure

Moist Cure or Sheet Cure
Any method described below

13.2 Moist Curing. Concrete moist-cJ,.lred shall be maintained continuously (not
periodically) wet for the entire curing period. If water or curing materials
stain or discolor concrete surfaces which are to be permanently exposed, they
shall be cleaned as required in paragraph: APPEARANCE. When wooden form
sheathing is left in place during curing, the sheathing shall be kept wet at all
times. Horizontal surface~ shall be cured by ponding, by covering with a minimum
uniform thickness of 2 inches continuously saturated sand, or by covering with
saturated non-staining burlap or cotton mats. Horizontal const.ruction joints may
be allowed to dry for twelve hours immediately prior to placing of the following
lift.
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13.3 Membrane Curing. Concrete may be cured with an approved curing compound in
lieu of moist curing except that membrane curing will not be permitted on any
surface to which sack rubbed finish :LS to be applied, or any surface containing
protruding steel reinforcement, or on abrasive aggregate finish.

13.3.1 A White Pigmented Type Curing Compound conforming to CRD-C 300 may be used
on surfaces which will not be exposed to view when the project is completed, or on
surfaces that are to be painted.

13.3.2 The Curing Compound shall be applied to formed surfaces immediately after
the forms are removed and prior to any patching or other surface treatment except
the cleaning of loose sand, mortar, and debris from the surface. The surfaces
shall be thoroughly moistened with water and the curing compound applied as soon
as free water disappears. The curing compound shall be applied to unformed
surfaces as soon as free water has disappeared. The curing compound shall be in
a 2-coat continuous operation, having the applications at right angles to each
other, and applied by approved motorized power-spraying equipment and at a uniform
coverage of not more than 400 square feet per gallon for each coat. Concrete
surfaces which have been subjected to rainfall within 3 hours after curing
conpound has been applied shall be resprayed by the method and at the coverage
herein specified. All concrete surfaces on which the curing compound has been
applied shall be adequately protected for the duration of the entire curing period
from pedestrian and vehicular traffic and from any other cause which will disrupt
the continuity of the curing membrane.

13.3.3 A tinted' curing compound conforming to the requirements of paragraph:
MATERIALS may be used on all surfaces exposed to view, except those to which a
moist or sheet cure must be applied .

13.4 Impervious-Sheet Curing. The following concrete surfaces may be cured using
impervious sheets: channel invert or side slopes. All surfaces shall be
thoroughly wetted and be completely covered with waterproof paper, polyethylene
film or with polythylene-coated burlap having the burlap thoroughly
water-saturated before placing. Covering shall be laid with light colored
side up. Covering shall be lapped not less than-12 inches and securely weighted
down or shall be lapped not less than 4 inches and taped to form a continuous
cover with completely closed joints. The sheet shall be weighted to prevent
displacement so that it remains in contact with the concrete during the specified
length of curing. Coverings shall be folded down over exposed edges of slabs and
secured by approved means. Sheets shall be immediately repaired or replaced if
tears or holes appears during the curing period.

13.5 Cold Weather. When the daily outdoor low temperature 1S less than
32 degrees F., the temperature of the concrete shall be maintained above
40 degrees F. for at least the first three days and above 40 degrees F. for the
remainder· of the required curing' period. In addition, during the period of
protection removal, the air temperature adjacent to the concrete surfaces shall be
controlled so that concrete near the surface will not be subjected to a
temperature differential of more than 25 degrees F. as determined by observation
of ambient and concrete temperatures. Curing compounds shall not be used on
concrete surfaces which are maintained at curing temperature by use of free steam.
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14. SETTING OF BASE PLATES AND BEA~ING PLATES.

14.1 General. After being plumbed and properly positioned, column base plates,
shall be provided with full bearing with damp-pack bedding mortar except where
non-shrink grout is approved or required. The space between the top of concrete
or masonry bearing surface and the bottom of the plate shall be approximately
1/24 of the width of the plate, but not less than 1/2 inch for plates less than
12 inches wide. Concrete surfaces shall be rough, clean, free of oil, grease, and
laitance, and shall be damp. Metal surfaces shall be clean and free of oil,
grease, and rust.

14.2 Damp-pack bedding mortar shall consist of one part Type I Portland Cement
and 2-1/2 parts of fine aggregate conforming to ASTM C 33, proportioned by
weight, and not more than 4-1/2 gallons of water per bag of cement. The space
between the top of the concrete or masonry bearing surface and the bottom of the
plate shall be packed with the bedding mortar by tamping or ramming with a bar or
rod until the voids are completely filled. Mortar shall be colored to match
adjacent concretes.

14.3 Non-shrink grout shall conform to the requirement of paragraphs: NON-SHRINK
GROUT. For clearance of two inches or more, the mix shall include by weight
1-1/2 parts of sound, clean uncrushed gravel conforming to Size No.8, table 2
ASTM C 33 in combination with fine aggregate conforming to ASTM C 33, to one part
Portland Cement unless otherwise recommended by the material manufacturer. Water
content shall be the minimum that will provide a flowable mixture and completely
fill the space to be grouted without segregation, bleeding, or reduction of
strength. Non-shrink grout exposed to view shall be colored to match adjacent
concrete.

14.3.1 Mixing and placing shall be in conformance with the material
manufacturer's instructions and as specified therein. Ingredients shall be
thoroughly dry-mixed before adding water. After adding water, the batch shall be
mixed for 3 minutes. Batches shall be of size to allow continuous placement of
freshly mixed grout. Grout not used within 30 minutes after mixing shall be
discarded. The space between the top of the concrete or masonry bearing surface
and the plate shall be filled solid with the grout. - Forms shall be of wood or
other equally suitable material for retaining the grout and shall be removed after
the grout has set. The placed grout shall be worked to eliminate voids; however,
overworking and breakdown of the initial set shall be avoided. Grout shall not be
retempered or subj ected to vibration from any source. Where clearances are
unusually small, placement shall be under pressure with a grout pump. Temperature
of the grout, and of surfaces receiving the grout, shall be maintained at
65 degrees to 85 degrees F. until after setting.

14.3.2 Treatment of Exposed Surfaces. Those types conta~n~ng metallic aggregate
shall have, after the grout has set, ~he exposed surfaces cut back one inch and
immediately covered with a parge coat of mortar proportioned by weight one part
Portland Cement, two parts sand, and sufficient water to make the mixture
placeable. The parge coat shall have a smooth, dense finish. The exposed surface
of other types of non-shrink grout shall have a smooth, dense finish.

14.3.3 Curing. Grout and parge coats shall be cured in conformance with
paragraph: CURING AND PROTECTION.
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15. CONTRACTOR QUALITY CONTROL.

15.1 General. The Contractor shall perform the inspection and tests Described in
paragraph 15.2, and based upon the results of these inspections and t.ests he shall
take the action required in paragraph 15.3 and submit reports as required in
paragraphs 15.3 and 15.4. The laboratory performing the tests shall conform to
ASTM E 329. The individuals who sample and test concrete or the constituents of
concrete as required in this specification shall have demonstrated a knowledge and
abil ity to perform the necessary test procedures equivalent to the ACI minimum
guidelines for certification of concrete Field Testing Technicians, Grade 1.

15.2 Inspection Details and Frequency of Testing.

15.2.1 Fine Aggregate.

15.2.1.1 Grading. At least once during each shift in which concrete is being
delivered, there shall be one sieve analysis and fineness modulus determination in
accordance with ASTM C 136 and CRD-C 104, respectively, for the fine aggregate or
for each fine aggregate, if it is batched in more than one size or classification.
The location at which samples are taken may be selected by the Contractor as the
most advantageous for control. However, the Contractor is responsible for
delivering fine aggregate to the mixer within specification limits.

15.2.1..2 Moisture Content. There shall be when in the opinion of the Contracting
Officer the electric moisture meter is not operating satisfactorily at least four
tests for moisture content in accordance with either ASTM C 70, C 566, or
CRD-C 112 during each 8-hour period of mixing plant operation. The times for the
tests shall be selected randomly within the 8-hour period. An additional test
shall be made whenever the slump is shown to be out of control or excessive
variation in workability is reported by the placing foreman. When the electric
moisture meter is operating satisfactorily, at least two direct measurements of
moisture content shall be made per week to check the calibration of the meter.

15.2.2 Coarse Aggregate.

15.2.2.1 Grading. At least once during each shift concrete is being delivered,
there shall be a sieve analysis in accordance with ASTM C 136 for each size group
of coarse aggregate. The location at which samples are taken may be selected by
the Contractor as the most advantageous for production control. However, the
Contractor is responsible for delivering the aggregate to the mixer within
specification limits. A test record of samples of aggregate taken shall show the
results of the 5 most recent tests including the current test. The Contractor may
adopt limits for control coarser than the specification limits for samples taken
other than at the batch plant bins to allow for degradation during handling.

15.2.2.2 ·Moisture Content. A test for moisture content of each size of coarse
aggregate in accordance with ASTM C 566 or CRD-C 112 shall be made at least once a
shift. When two consecutive readings for smallest size coarse aggregate differ by
more than 1.0 percent, frequency of testing shall be increased to that specified
for fine aggregate in paragraph: GRADING. These results shall be used to adjust
the added water in the control of the batch plant.
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15.2.3 Deleterious Substances. When in the 0p1n10n of the Contracting Officer, a
problem exists in connection with deleterious substances in fine or coarse
aggegates, tests shall be made in accordance with ASTM C 33. Testing frequency
shall be not less than one per week.

15.2.4 Scales.

15.2.4.1 Weighing Accuracy. The accuracy of the scales shall be checked by test
weights at least once a month for conformance with the applicable requirement of
paragraph: SCALES. Such tests shall also be made whenever there are variations
in properties of the fresh concrete which could result from batching errors.

15.2.4.2 Batching and Recording Accuracy. Once a week thc accuracy of each
batching and recording device shall be checked during a weighing operation by
noting and recording the required weight, recorded weight and the actual weight
batched. The Contractor shall provide the necessary calibration devices and
confirm that the admixture dispensers described in paragraph: EQUIPMENT are
operating properly.

15.2.5 Batch-Plant Control. When the concrete plant is operating the measurement
of all constituent materials including cement, pozzolan, each size of aggregate,.
water and admixtures shall be continuously controlled. The aggregate weights and
amount of added water to compensate for free moisture in the aggregates shall be
adjusted as necessary. The amount of air-entraining admixture shall be adjusted
to control air content within specified limits. A report shall be prepared
indicating type and source of cement used, type and source of pozzolan used,
amount and source of admixtures used, aggregate source, the required aggregate and
water weights per· .cubic yard, amount of water as free moisture in each size of
aggregate, and the batched aggregate and water weights per cubic yard for each
class of concrete batched during plant operation.

15.2.6 Concrete.

15.2.6.1 Air Content. At least two tests for air content shall be made on
randomly selected batches of each class of concrete during each 8-hour period of
concrete production. Additional tests shall be made when excessive variation in
workability is reported by the placing foreman or Government inspector. Tests
shall be made in accordance with ASTM C 231. The average of each set of two tests
shall be plotted on a control chart on which the average is set at the percentage
specified by the Contractor on his mix design submittal and the upper and lower
control limits shall be ± 1-1/2 percent of the specified air content respectively.
The range shall be plotted on a control chart on which the upper control limit
is 2.0 percent.

15.2.6.2 Slump. At least two slump tests shall be made on randomly selected
batches of each mixture of concrete during each day's concrete production in
accordance with ASTM C 143. Additional tests shall be made when excessive
variation in workability is reported by the placing foreman or Government
inspector. The average of each set of two tests shall be plotted on a control
chart. The range shall be plotted on a control chart on which the upper control
limit is 3.0 inches.
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15.2.6.3 Batch Tickets. The manufacturer of the concrete shall furnish to the
Contracting Officer's Representative with each batch of concrete, before unloading
at the site, a deliyery ticket prepared in accordance with the requirements of
ASTM C 94. ' ,

15.2.7 Preparatipn forPla<;:ing. Foundation or construction joints, fofus and
embedded items shall beinspecte4 in sufficient time pridr., to each . toncrete
placement' by the Contractor in order to certify to the Contracdng Officer it is
ready to receive concrete. The results of each inspection shall be reported in
writing no. less than 2 hours prior to placement or by 4:00 p.m~ for placements
pr~or to 9;00 a.1Jl. the, following day.

15.2.8 Placing. The placing forem~n shall supervise all placing operations,
shall determine that the correct quality of concrete or grout is, placed in each
location as directed by the Contracting Off1.cer and. shall be responsible" for
measuring and recording concrete temperatures, ambient temperature, weather
conditions, time of placement, yardage placed, and method of placement.

15.2.9 Vibrators. The frequency and amplitude of each vibrator shall be
determined in accordance with CRD-C 521 prior to initial use and at least once a
month when concrete is being placed. Additional tests shall be made when a
vibrator does not appear to be adequately consolidating the concrete. The
frequency shall be determined while the vibrator is operating in concr'ete holding
the tachometer against the upper end of the vibrator while almost. submerged and
just before the vibrator is withdrawn from the concrete. The amplitude shall be
determined with the head vibrating in air. Two measurements shall betaken, one
near the tip and another near the upper end of the vibrat<;>r head, and these
reinilts averaged. The make, model, type ~ndsize of the vibrator and~requency

and amplitude results shall be reported in writing. .

15.2.10 Curing.

15.2.10.1 Moist Curing. At least once every 8 hours an, inspectiop shall be made
of all areas subject to moist curing. The surface moisture condition shall be
noted and recorded.

15.2.10.2 Curing Compound. No curing compound shall be applied until it has been
verified that the compound is properly mixed and ready ,for spraying. At the end
of each operation the quantity of compound used and the area of concrete surface
covered shall be reported and the rate of coverage in square feet per gallon shall
be computed. The report shall state whether coverage is uniform.

15.2.10.3 'Impervious Sheet Curing. At least once each shift an i:nspection shall
be made of all areas being cured using impervious sheets. The condition of the
covertng and the tightness of the laps and tapes shall be noted and recorded.

15.2.11 Protection. At least once each shift an inspection, shall be made of all
areas subject to cold weather protection. Deficiencies shall be noted. During
removal of protection, measurment of concrete and ambient temperature shall be
made at least hourly. '
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15.2.12 Mixer Uniformity.

15.2.12.1 Concrete Plant Mixer. At the start of concrete placing, and at least
once every six months when concrete is being placed, uniformity of concrete shall
be determined. The tests shall be performed in accordance with ASTM C 94.
Whenever adjustments in mixer or increased mixing times are necessary because of
failure of any mixer to comply, the mixer shall be retested after adjustment.
Results of tests shall be reported in writing.

15.2.12.2 Truck Mixers. At the start of concrete placing and at least once every
three months when concrete is being placed, uniformity of concrete shall be
determined in accordance with ASTM C 94. The truck mixers shall be selected
randomly for testing. When satisfactory performance is found in one truck mixer,
the performance of mixers of substantially the same design and condition of blades
may be regarded as satisfactory. Results of tests shall be reported in writing.

15.3 Action Required.

15.3.1 Fine Aggregate.

15.3.1.1 Grading. When the amount passing any sieve is outside the specification
limits, the fine aggregate shall immediately be resampled and retested. If there
is another failure on any sieve, the fact shall immediately be reported to the
Contracting Officer, and immediate steps shall be taken to rectify the situation.

15.3.1. 2 Moisture. Whenever the moisture content of the fine aggregate changes
by 0.5 percent or .more, the scale settings for the fine aggregate batcher and
water batcher shall be adjusted directly or by means of a moisture compensation
device.

15.3.2 Coarse Aggregate.

15.3.2.1 Grading. When the amount passing any sieve is outside the specification
limits, the coarse aggregate shall immediately be resampled and retested. If the
second sample fails on any sieve, that fact shall be reported to the Contracting
Officer. When two consecutive averages. of 5 test are outside of specification
limits, that fact shall be reported to the Contracting Officer and immediate steps
shall be taken to correct the grading.

15.3.3 Deleterious Substances. When the results for a deleterious substance is
outside the specification limit, the aggregate shall be resampled and retested for
the deleterious substance that failed. If the second sample fails, that fact
shall be reported to the Contracting Officer. When material finer than
No. 200 sieve for coarse aggregate exceeds the specification limit, immediate
steps, such as washing or other correct~ve actions, shall be initiated.

15.3.4 Scales. Whenever either the weighing accuracy or batching accuracy is
found not to comply with specification requirements, the plant shall not be
operated until necessary adjustments or repairs have been made. Discrepancies in
recording accuracies shall be corrected immediately.
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15.3.5 Concrete.

15.3.5.1 Air Content. Whenever points on the control ch~rt approach the upper or
lower control limits an adjustment should be made in the amount of air-entraining
admixture batched. If a single test result is outside the specification limit
such adjustment is mandatory. As soon as practical after each adjustment another
test shall be made to verify the correctness of the adjustment. Whenever a point
fails above the upper control limit for range, the dispenser shall be calibrated
to insure that it is operating correctly and with good reproducibility. Whenever
two consecutive points either for average or range are outside the control limits,
the Contracting Officer shall be notified. Whenever the air content departs from
the specified range, the concrete shall not be delivered to the forms.

15.3.5.2 Slump. Whenever points on the control chart approach the upper or lower
control limits an adjustment should be made in the batch weights of water and fine
aggregate. The adjustments are to be made so that the total free water does not
exceed that amount specified in the approved mixture proportions based on the free
water available with the fine aggregate and that amount of water batched. If the
adjustments to the batch weights or water and fine aggregate do not satisfactorily
produce the required slump the mixture shall be re-proportioned to meet the
specified criteria and re-submitted to the contracting officer for approval. When
a single slump is outside the control limits such adjustment is mandatory. As
soon as practical after each adjustment another test shall be made to verify the
correctness of the adjustment. Whenever the slump exceeds the' upper limit
stipulated in paragraph 7.4 the concrete shall not be delivered to the forms.
Whenever two consecutive slump tests, made during a period when there was no
adjustment of batch weights, produce a point on the control chart for range above
the upper control limit,the slump shall be considered to be out of control and
the additional testing for aggregate moisture content required in paragraph 15.2
shall be undertaken.

15.3.5.3 Test Panel. The Contractor shall place a test panel for each colored
concrete specified with a minumum dimension of 6 feet by 6 feet by 6 inches thick.
The test panel shall be placed in the presence of the Contracting Officer, and the
mix design shall conform in all respects to the mix proposed for use in the
project. The Contractor shall also overlay on an area of the test panel not less
than 12 inches square a dry-pack mortar sample using the same mix intended for use
in setting of base plates for concrete fence posts. The concrete and mortar shall
be finished, protected, and cured adjacent to the site of proposed construction
using methods proposed for use by the Contractor on the features of the project
which shall receive colored concrete. Only one half of the panel area will be
cured with curing compound. The remaining portion will not be cured. The test
panel shall not be protected from the effects of the sun while curing. Color
comparisons as a basis for acceptance of. color shall not be made in less
than 14 days after placement of concrete for the test panel. Wetting of the
concrete shall not be permitted within a period of 7 days prior to making color
comparisons. No concrete shall be scheduled for placement within 30 days of
construction of the test panel, and no concrete shall be placed prior to
demonstrated compliance with the color requirements of these specifications.
When, in the opinion of the Contracting Officer, the test panel do not conform to
color requirements herein, the Contractor shall continue place additional test
panel at no additional cost to the Government until a final mix design has been
developed that produces concrete conforming to color requirements herein.
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Approval of test panel color and mix design shall not relieve the Contractor from
the requirements of these specifications. The Contractor shall not remove the
test panel until concrete work is complete. At completion of concrete work, the
test panel shall be considered to be scrap materials and disposed of in accordance
with SECTION: GENERAL REQUIREMENTS. Additionally, test panels will be
constructed to document the quality of the color of the tinted curing compound.
The test panel will be constructed of any of the proposed colored concrete mixes
to be supplied by the Contractor. The curing compound will be applied to the
panels in conformance with the paragraph: CURING AND PROTECTION. After a period
of 3 days, the color of the exposed concrete surfaces will be evaluated to assure
that the color of the curing compound as applied to the concrete conforms to the
requirements of the paragraph: COLOR.

15.3.6 Placing. The placing foreman shall not permit placing to begin until he
has verified that an adequate number of acceptable vibrators in working order and
with competent operators are available. Placing shall not be continued if any
pile is inadequately consolidated. If any batch of concrete fails to meet the
temperature requirements, immediate steps shall be taken to improve temperature
controls.

15.3.7 Curing.

15.3.7.1 Moist Curing. When a daily inspection report lists
inadequate curing, the required curing period for that area shall be
one day.

an area of
extended by

15.3.7.2 Curing Compound. When the coverage rate of curing compound is less than
that specified or 'when the coverage is not uniform, the entire surface shall be
sprayed again.

15.3.7.3 Impervious Sheet Curing. When a daily inspection report lists any
tears, holes or laps of joints that are not completely closed, the tears and holes
shall promptly be repaired or the sheets replaced, the joints closed, and the
required curing period for those areas shall be extended by one day.

15.3.8 Protection. When any concrete temperature during the period of protection
or protection removal fails to comply with the specifications, that fact shall be
reported to the Contracting Officer and immediate steps should be taken to correct
the situation.

15.3.9 Mixer Uniformity. When a mixer
requirements, either the mixing time shall be
made to the mixer until compliance is achieved.

fails to meet mixer uniformity
increased or adjustments shall be

1.5.4 Reports. All results of tests conducted at the project site shall be
reported as required. Each report shall include the updating of control charts
covering the entire period from the start of the construction season through the
current week. During periods of cold weather protection, reports of pertinent
temperatures shall be made daily. These requirements do not relieve the
Contractor of the obligation to report certain failures immediately as required in
preceding paragraphs. Such reports of failures and the action taken shall be
confirmed in writing in the routine reports. The Contracting Officer has the
right to examine all Contractor quality control records.

* * * * *
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SECTION 3F

SHOTCRETE

•

,.,.
•

1. Reference Standards
2. Quality Assurance
3. Evaluation and Acceptance
4. .Submittals
5. Materials
6. Production of Shotcrete

1. REFERENCE STANDARDS.

Index

7. Preparation of Surfaces
8. Placement of Shotcrete
9. Repair of Surface Defects

10. Finishing
11. Curing and Protection
12. Construction Joints

•
1.1 American Society for Testing and Materials (ASTM) with Corresponding U.S.
Army Corps of Engineers Handbook for Cement and Concrete (CRD) Standard Indicated
Where Available.

•

••
•

•

C 33-86 (CRD-C 133)

C 42-84a (CRD-C 27)

C 94-86b (CRD-C 31)

C 150-85a (CRD-C 201)

C 171-69 (R 1986) (CRD-C 310)

C 260-86 (CRD-C 13)

C 266-86 (CRD-C 223)

C 494-86 (CRD-C 87)

C 595-86 (CRD-C 203)

C 618-85 (CRD-C 255)

C 685-86 (CRD-C 98)

Concrete Aggregates

Obtaining and Testing Drilled Cores
and Sawed Beams of Concrete

Ready-Mixed Concrete

Portland Cement

Sheet Materials for Curing Concrete

Air-Entraining Admixtures
for Concrete

Time of Setting

Chemic&l Admixtures for Concrete

Blended Hydraulic Cements

Fly Ash and Raw or Calcined
Natural Pozzolan for Use as a
Mineral Admixture in Portland
Cement Concrete

Volumetric Batching and Continuous
Mixing

• 1.2 U.S. Army Corps of Engineers Handbook for Cement and Concrete (CRD).

••
•

CRD-C 400-63

CRD-C 300-77
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Water for Use in Mixing or Curing
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Membrane-Forming Compounds for Curing
Concrete



1.3 Federal Specifications (Fed. Spec.).

SS-W-llOC Water-Repellant, Colorless, Silicone
Resin Base

2. QUALITY ASSURANCE. The Government will test shotcrete to determine compliance
with this specification. The Contractor shall provide f~cilities and labor as may
be necessary for obtaining representative test samples. Shotcrete will be sampled
and tested by the method given in paragraph: TEST REPORTS.

2.1 Test Panel. One test panel will be made with minimum dimensions of 18 X 18 X
3 inches, gunned in the same positions as the work represented, for every 50 cubic
yards of shotcrete placed, but at least one panel per shift. Panels shall be
gunned during the course of the work by the Contractor's regular nozzleman.
Panels shall be field cured in the same manner as in the job. Three 3 inch
diameter cores will be drilled at least 40 hours prior to testing from each panel
and tested in accordance with ASTM C 42.

3. EVALUATION AND ACCEPTANCE. The average compressive strength of three cores
taken from the test panel, representing a shift or 50 cubic yards of shotcrete,
tested at 28 days of age shall equal or exceed the required compressive strength
specified in paragraph: SHOTCRETE QUALITY, with no individual core less than
90 percent of the required compressive strength. When the length of a core is
less than twice the diameter, the correction factors given in ASTM C 42 will be
applied to obtain the compressive strength of individual cores. Final acceptance
of the shotcrete will be based on results obtained from cores.

4. SUBMITTALS.

4.1 Test Reports.

4.1.1 Cement and Pozzolanic Materials will be accepted on the basis of a
manufacturer's certificate of compliance.

4.1. 2 Aggregates will be accepted on the basis of test reports that show the
material meeting the requirements of this .specification.

4.2 Manufacturers Literature. Literature from suppliers which demonstrates
compliance with applicable specifications for curing materials and sealant shall
be supplied.

4.3 Mixture proportions and test data from prior experience if available may be
submitted for approval. If test data from prior experience are not available or
accepted, specimens shall be made and tested from three or more different mixture
proportions in accordance with paragraph 6.4.2. The recommended mixture
proportions, sources of materials, and· all test results shall be submitted for
acceptance. Mixture proportions shall be selected on the basis of compressive
strength tests of specimens continuously moist cured until testing at 28 days.
For mixture acceptance purposes, average core compressive strength shall be at
least equal to 1.2 times the required compressive strength specified in
paragraph: SHOTCRETE QUAL1TY.
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4.4 Preconstruction Testing.

4.4.1 General Requirement. Test specimens shall be made by each application crew
using the equipment, materials, mixture proportions and procedures proposed for
the job.

4.4.2 Test Panel. A test panel at least 30 X 30 inches shall be made for each
mixture being considered, and for each shooting position to be encountered in the
job. The same reinforcement as in the structure shall be provided. The test
panels shall be fabricated to the same thickness as the structure, but not less
than 3 inches. At least five 3-inch diameter cores from each panel shall be taken
for testing as per ASTM C 42.

4.4.3 Operator Qualifications. The names and qualifications of the .nozzlemen
shall be submitted for approval. Any additional nozzlemen added to the job
throughout the project shall by similarly submitted for approval.

5. MATERIALS.

5.1 Cement shall conform to the requirements of the SECTION: CONCRETE.

5.2 Aggregates shall conform to ASTM C 33, with the combined gradation as shown
below.

••
•

•

Sieve Size

19.0 mm (3/4 inch)

12.5 mm 0/2 inch)

9.5 mm 0/8 inch)

4.75 mm (No.4)

2.36 mm (No. 8)

1.18 mm (No. 16)

600. urn (No. 30)

300. urn (No. 50)

150. urn (No. 100)

Percent by Weight Passing
Individual Sieves

100

95-100

80-100

50-85

25-60

10-30

2-10

•

••
•

5.3 Water. Fresh, clean and potable m~x~ng water or nonpotable water which meets
the requirements of CRD-C 400 shall be used.

5.4 Curing Materials.

5.4.1 Impervious sheet materials ASTM C 171, type optional except polyethylene
film, if used, shall be white opaque •

5.4.2 Membrane - forming curing compound ASTM C 309, Type 1-0.
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5.5 Shotcrete Quality.
wet-mix process.

The sho~crete shall be produced by either dry-mix or

6. PRODUCTION OF 5HOTCRETE •

6.1 Dry Mix Process.

6.1.1 Batching and Mixing. Aggregate and cement may be batched by weight or by
volume. If volumetric batching is used, a minimum of one weight batching check
shall be made every 4 hours for control purposes to insure that the specified
mixture design is being achieved. Weighing equipment shall be capable of batching
with the accuracy specified in ASTM C 94. Volumetric equipment shall be capable
of batching with the accuracy specified in ASTM C 685. The mixing equipment shall
be capable of thoroughly mixing the materials in sufficient quantity to maintain
placing continuity and be capable of discharging all mixed material without any
carryover from one batch to the next.

6.1.2 Delivery Equipment. The equipment shall be capable of discharging the
aggregate-cement mixture into the delivery hose and delivering a continuous smooth
stream of uniformly mixed material to the discharge nozzle. The discharge nozzle
shall be equipped with a manually operated water injection system (water ring) for
directing an even distribution of water through the aggregate-cement mixture. The
water valve shall be capable of ready adjustment to vary the quantity of water,
and shall be convenient to the nozzleman. The water pressure at the discharage
nozzle shall be sufficiently greater than the operating air pressure to assure
that the water is initimately mixed with the other materials. If the line water
pressure is inadequate a water pump shall be introduced into the line. The water
pressure shall be uniformly steady (nonpulsating). The delivery equipment shall
be thoroughly cleaned at the end of each shift. Equipment parts, especially the
nozzle liner and water ring, shall be regularly inspected and replaced as
required.

6.2 Wet Mix Process.

6.2.1 Batching and mixing shall be accomplished in accordance with the applicable
provisions of ASTM C 94. If volumetric batching - and mixing are used, the
materials shall be batched and mixed in accordance with the applicable prOV1S10ns
of ASTM C 685. The mixing equipment shall be capable of thoroughly mixing the
specified materials in sufficient quantity to maintain continuous placing.
Ready-mix shotcrete complying with ASTM C 94 may be used.

6.2.2 Delivery Equipment. The equipment shall be capable of delivering the
premixed materials accurately, uniformly, and continuously through the delivery
hose. Recommendations of the equipment manufacaturer shall be followed on the
type and size of nozzle to be used, and on cleaning, inspection, and maintenance
of the equipment.

6.3 Air Supply. Contractor shall provide a supply of clean, dry air adequate for
maintaining sufficient nozzle velocity for all parts of the work and, if required,
for simultaneous operation of a suitable blow pipe for clearing away rebound.

7. PREPARATION OF SURFACES.

7.1 Earth. Earth shall be compacted and trimmed to line and graded before
placing shotcrete. Surfaces to receive shotcrete shall be dampened.
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7.2 Existing Concrete. All unsound and loos~ materials shall be removed by
sandblasting, grinding, or high-pressure water jets before applying shotcrete.
Any area to be repaired shall be chipped off or scarified to remove offsets which
would cause an abrupt change in thickness without suitable reinforcement. Edges
shall be tapered to leave no square shoulders at the perimeter of a cavity. The
surface shall be dampened but without visible free water.

7. 3 Shotcrete.~ When a layer o~ shotcrete is to be covered by a succeeding layer
at a later. time, it shall first be allowed to develop its initial set. Then all
laitance, loose material, and rebound shall be removed. by brooming or scraping.
Laitance which has beenaUowed to take final set shall be removed by sandblasting
and the surface thoroughly cleaned.

7.4 Rock.
the SECTION:

Rock surfaces to receive shotcrete shall be prepared as specified in
FILLS AND SUBGRADE PREPARATION.

The following precautions shall be taken during

•

•
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•

•

•
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•

8. PLACEMENT OF SHOTCRETE.

8.1 General. Shotcrete shall be placed using suitable delivery equipment and
procedures. The temperature of surfaces to receive shotcrete shall not be less
than 35 degrees Fahrenheit.

8.2 Placement Techniques.

8.2.1 Placement Control. Thickness, method of support, air pressure, and water
content of shotcrete shall be controlled to preclude sagging or sloughing off.
Shotcreting shall be discontinued or suitable means shall be provided to screen
the nozzle stream if wind or air currents cause separation of the nozzle stream
during placement •

8.2.2 Corners. Horizontal and vertical corners and any area where rebound cannot
escape or be blown free shall be filled first.

8.3 Placement Around Reinforcement. The nozzle shall be held at such distance
and angle to place material behind reinforcement b~fore any material is allowed to
accumulate on its face. In the dry-mix process, additional water may be added to
the mix when encasing reinforcement to facilitate a smooth flow of material behind
the bars. Shotcrete shall not be placed through more than one layer of
reinforcing steel rods or mesh in one application unless demonstrated by
preconstruction tests that steel is properly encased.

8.4 Line and Thickness Control. Adequate ground wires or other accepted means
shall be used to establish the thickness, surface planes, and finish lines of the
shotcrete. The surfaces shall be within a tolerange of ± 3/8 inch as determined
by a 10 feet long straightedge placed on the surfaces.

8.5 Placement Precautions~
placement.

a. Do not place shotcrete if drying or stiffening of the mix takes place at
any time prior to delivery to the nozzle.
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b. Do not use rebound or previously expended material in the shotcrete m1X.

c. The area to which shotcrete is to be applied shall be clean and free of
rebound or overs pray.

9. REPAIR OF SURFACE DEFECTS.

9.1 Surface Defects. Surface defects shall be repaired as soon as possible,
after initial placement of the shotcrete. All shotcrete which lacks uniformity,
which exhibits segregation, honeycombing, or lamination, or which contains any dry
patches, slugs, voids, or sand pockets shall be removed in accordance with
paragraph: EXISTING CONCRETE, and replaced with fresh shotcrete.

9.2 Core Holes. Core holes shall not be repaired with shotcrete. Instead, they
shall be filled solid with patching mortar, after being cleaned and thoroughly
dampened.

10. FINISHING.

10.1 Arizona Canal Lining. The Arizona Canal Lining shall receive a finished
surface which shall be equivalent, in evenness, smoothness, and freedom from rock
pockets and surface voids, to that obtained by effective use of a long-handled
burlap trowel. The desired finish technique will be selected by the Contractor
and approved by the Contracting Officer's Representative.

10.2 Natural Gun Finish. Except where noted above, the undisturbed final layer
of shotcrete as applied from the nozzle without hand finishing shall be provided.

11. CURING AND PROTECTION.

11.1 Initial Curing. Immediately after
continuously moist for at least 24 hours.
methods shall be used:

a. Ponding or continuous sprinkling.

finishing, shot crete shall be kept
One of the following materials or

b. Absorptive mat or fabric, sand, or other covering kept continuously wet.

c. Curing compounds. The application rate of 100 square feet per gallon will
be used for all shotcrete. Curing compounds shall not be used on any surfaces
against which additional shotcrete or other cementitious finishing materials are
to be honded unless positive measures, such as sandblasting, are taken to
completely remove curing compounds prior to the application of such additional
materials.

11.2 Final Curing. Additional curing .shall be provided immediately following the
initial curing and before the shotcrete has dried. One of the following materials
or methods shall be used:

a. Continue the method used in initial curing.

b. Application of impervious sheet material conforming to ASTM C 171.
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11. 3 Duration of Curing. Curing shall be continued for the first 7 days after
shotcreting or until the required strength is obtained. During the curing period,
shotcrete shall be maintained above 55 degrees Fahrenheit and in a moist condition
as specified above.

12. CONSTRUCTION JOINTS. Unless otherwise specified, construction joints shall
be tapered to a shallow edge form, about one inch thick. If nontapered joints are
specified, special care shall be taken to avoid or remove trapped rebound at the
joint. The entire joint shall be thoroughly cleaned and wetted prior to the
application of additional shotcrete.

* * * * *
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SECTION 3H

PRECAST PRESTRESSED CONCRETE

Index

•

1. Applicable Publications
2. Design
3. QualityControl
4. Evaluation and Acceptance
5. Submittals
6. Materials
7. Composition and Quality
8. Fabrication
9. Beds and Forms

10. Tendons
11. Anchorages for Post-Tensioning
12. Steel Reinforcement
13. Concrete Placement
14. Curing and Protection
15. Repairs
16. Finishing
17. Handling and Erection
18. Quality Control

• 1. APPLICABLE PUBLICATIONS. The publications listed below form a part of this
specification to the extent referenced. The publications are referred to in the
text by the basic designation only.

1.1 American Association of State Highway and Transportation Officials (AASHTO).

1.2 American Concrete Institute (ACI) Standards.

•

.-
AASHTO 1983

ACI 214 - 77
(R 1983)

ACI 318 - 83

Standard Specifications for Highway
Bridges (13th Edition)

Recommended Practice for Evaluation
of Strength Test Results of Concrete

Building Code Requirements for
Reinforced Concrete

•
1. 3 American Society for Testing and Materials (ASTM) with Corresponding U. s.
Army Corps of Engineers Ha.ndbook for Cement and ~oncrete CRD Standard Indicated
Where Available.
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C 31 -85 (CRD-C 11)

C 33 - 86 (CRD-C 133)

C 39 - 86 (CRD~C 14)

C. 150 - 86 (CRD-C 201)

C 172 - 82 (CRD-C 4)

C 231 - 82 (CRD-C 41)

C 260 - 86 (CRD-C 13)

Making and Curing Concrete Test
Specimens in the Field

Concrete Aggregates

Compressive Strength of Cylindrical
Concrete Specimens

Portland Cement

Sampling Freshly Mixed Concrete

Air Content of Freshly Mixed
Concrete By The Pressure Method

Air Entraining Admixtures for Concrete



C 494 - 86 (CRD-C 87)

C 595 - 86 (CRD-C 203)

C 617 - 85b (CRD-C 29)

C 618 - 85 (CRD-C-255)

Chemical Admixtures for Concrete

Blended Hydraulic Cements

Capping Cylindrical Concrete
Specimens

Fly Ash and Raw or Calcined Natural
Pozzolan for Use as a Mineral
Admixture In Portland Cement
Concrete

1.4 Prestressed Concrete Institute (PCI) Publications

MNL 116 - 77

MNL 120 - 78

2. DESIGN.

Manual for Quality Control for Plants
and Production of Precast
Prestressed Concrete Products

PCI Design Handbook Precast
Prestressed Concrete

2.1 Design of Precast Prestressed Members and Connections. Design of members and
connections shall be in accordance with AASHTO and PCI Design Handbook, Precast
Prestressed Concrete.

2.2 Loads. Loadings for members and connections shall include all dead load,
live load, handling, erection and other applicable loads.

2.3 Calculations. Calculations for design of members and connections not shown
on the contract drawings shall be made by a registered professional engineer
experienced in the design of precast prestressed concrete.

3. QUALITY CONTROL.

3.1 Construction Testing by the Contractor. The Contractor shall perform testing
to insure the materials and method he uses meet the requirements of these
specifications and will produce precast prestressed concrete members which are
suitable for their intended use. In addition, the Contractor shall perform all
other testing he feels is necessary to insure the quality of the precast
prestressed concrete members.

3.1.1 High Strength Steel Tendons. Testing shall be as specified ~n SECTION:
STRESSING TENDONS AND ACCESSORIES FOR PRESTRESSED CONCRETE.

3.1.2 Concrete. Concrete shall be sampled and cylinders made in strict
accordance with ASTM C 172 and ASTM C 31.

3.1.2.1 Concrete Test CY,linders. At least four test cylinders per casting bed
shall be made each day the bed is used. A minimum of two test cylinders per bed
shall be made to verify the strength of concrete at the time of stress transfer
and a minimum of two test cylinders per day or 50 cubic yards of concrete or
fraction thereof, whichever results in the most cylinders, shall be made for each
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mix design to verify the attainment of the specified strength. Cylinders to be
used for judging stress transfer strength shall be made from concrete placed
during the latter half of a casting •

3.1. 2. 2 Cylinder Making. Cylinders shall be made as near as possible to the
location where they will be cured an.d shall not be disturbed in any way from one
half hour after casting until they are either 20 plus or minus 4 hours old or
ready to be tested. Concrete in cylinders may be consolidated by rodding or by
vibration as specified in ASTM C 31. If vibrators are used, techniques shall be
used which will preclude segregation.

3.1.2.3 Cylinder Curing.

3.1.2.3.1 Test cylinders shall be cured with and by the same methods as the
members they represent. In lieu of actual curing with the members, cylinders may
be cured in curing chambers correlated in temperature and humidity with the
beds. In such a case, the correlation shall be constantly verified by use of
recording thermometers in the curing chambers and comparison with the temperature
records of beds, and by use of the same methods ·of moisture retention for curing
chambers and casting beds.

3.1. 2. 3. 2 For beds cured by steam or radiant heat, cylinders shall be placed at
random points· along the bed. If there is any indication of variable heat,
cylinders shall be placed in the coolest area.

3.1. 2. 3.3 Test: cylinders to indicate compliance with specified 28-day or earlier
strength shall remain in the bed with the member until the member is removed. At
that time the cylinders shall be removed from their molds and placed in storage in
a moist condition at 73.4 degrees plus or minus 3 degrees F.

3.1.2.4 Capping of Cylinders.

3.1.2.4 .. 1 Unless cylinder ends are cast or ground to within 0.002 inch of a plane
surface, they shall be capped prior to testing. Capping procedures shall be as
specified in ASTM C 31 and C ·617 except with fast setting sulphur compounds,
especially manufactured for capping, compression testing can be performed one half
hour or less after the caps have been in place.

3.1.2.5 Testing of Cylinders.

3.1.2.5.1 Testing of cylinders to determine compressive strength shall be
performed in accordance with ASTM C 39. The strength of concrete at any given age
shall be determined as the average of two cylinders, except a single cylinder test
can be used to determine stress transfer strength.

3.1.2.5.2. Testing machines shall.be calibrated so the maximum error is not more
than plus or minus one percent. Calibration shall be performed whenever there is
a reason to doubt the accuracy of indicated loads, or at leas t once every six
months. Calibration curves shall be available at all times and used by testing
personnel.

3.1.3 Air Content. The air content tests shall be conducted in accordance with
ASTM C 231. At least one air content test will be conducted on the concrete from
which each member is cast .
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4. EVALUATION AND ACCEPTANCE.

4.1 Concrete. A test result shall be the average of the strengths of the two
test cylinders made in accordance with paragraph 3.1.2.1. The strength level of
the concrete will be considered satisfactory if the average of all sets of three
consecutive strength tests equal or exceed the specified strength ft c and no
individual test falls below the specified value by more than 500 psi. Members
manufactured with concrete which does not meet the strength requirements shall be
rejected.

4.1.1 Air Content. All members cast with concrete having a measured air content
less than 5 percent shall be rejected. Any member cast with concrete having an
air content greater than 7 percent may be incorporated into the work if the
strength requirements are met.

4.2 Tolerances. The precast prestressed members shall be manufactured within the
following tolerances. Members which fail to meet the dimensional tolerances shall
be rejected.

4.2.1 Length of Member. The length of the member shall not deviate from the
length shown on the contract drawings by more than plus or minus 3/4 inch or plus
or minus 1/8 inch per 10 feet of length, whichever is greater.

4.2.2 Cross Sectional Dimensions. The cross sectional dimensions of a member, if
less than 36 inches shall not vary by more than plus or minus 1/4 inch and if over
36 inches, they shall not vary by more than plus or minus 3/8 inch.

4.2.3 Horizontal Alignment (Sweep). The horizontal alignment of the members
shall not deviate from a straight line parallel to the theoretical centerline by
more than 1/2 inch or 1/8 inch per 10 feet of length, whichever is greater. The
maximum gap between two adjacent members due to sweep shall not exceed one inch.

4.2.4 Camber. The actual camber of beams shall not deviate from the computed
camber by more than plus or minus 1/8 inch per 10 feet but not more than plus or
minus 1/2 inch maximum total deviation.

4.2.5 Camber Differential. The differential in camber at midspan between
adjacent members shall not exceed 1/4 inch per 10 feet of length or 3/4 inch
maXl.mum.

4.2.6 Position of Tendons. The position of the tendons shall not deviate from
the design position by more than plus or minus 1/4 inch.

4.2.7 Handling Devices. The actual posl.tl.on of handling devices shall not
deviate from the designed position by more than plus or minus 6 inches.

4.2.8 Anchors and Inserts. The actual position of anchors and inserts shall not
vary by more than plus or minus one inch from positions shown on the contract
drawings.

4.2.9 Flange Thickness. The thickness of a flange or slab shall not vary from
the dimensions on the drawings by more than plus or minus 1/4 inch or - 1/8 inch.
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4.2.10 Depth of Member at Support. At the supports the depth of a member shall
not deviate from the dimensions shown on the contract drawings by more than plus
or minus 1/4 ,inch •

4.2.11 Squareness of Ends. The ends of members shall not deviate from being
square by more, than plus or minus, 1/4 inch. Squareness shall be checked in both
the vertical and horizontal planes.

4.3 Defects.

4.3.1 Minor Defects. Minor defects are those which involve less than 36 square
inches of concrete, and do not expose stressing tendons or reinforcing steel.
These defects will be repaired as specified hereinafter. Cracks ;which are vi,sible
but are 0.01 inch wide or less will be accepted.

4.3.2 Major Defects. Major defects are those which involve more than 36 square
inches of concrete or expose stressing tendons or reinforcing steel. If one or
more major defects appear in a member it shall be rejected. Cracks of a width of
more than 0.01 inch shall be cause for rejection of the member.

5. SUBMITTALS.

5.1 D~sign Calculations. Design calculations shall be submitted to the
Contracting Officer prior to the initiation of manufacture of members to be used
under this contract.

•

••
5.2 Test Reports. Certified test reports
submitted to the Contracting Officer (ATTN:
use of the materials in the work. Reports
and shall be identified with specific lots).

of required material tests shall be
by the Contractor prior to the

shall be furnished for each shipment

•

•

•

••
•

5.3 Test Results. The results of construction testing by the contractor shall be
submitted to the contracting officer not more than 5 days after the tests are
completed.

5.4 Manufacturers' Certificate.

5.4.1 Cement. Cement sh~ll be certified for compliance with all specifications
requirements.

5.4.2 Pozzolan. Pozzolan shall be' certified for compliance with all
specification requirements.

5.4.3 Water-reducing admixture shall be certified for compliance with all
specifications requirements.

5.4.4 Aggregates shall be certified for compliance with all specifications
requirements.

5.4.5 Certified Air Content. Each precast member delivered to the job site shall
be accompanied by a certificate certifying that the air content in the concrete in
that member is in compliance with the specifications. The certification must be
based on an air content test conducted in conformance with ASTM C 231 on at least
one of the batches concrete from which the member was cast.
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5.5 Concrete Mixture Proportions. Concrete mixture proportions shall be
submitted to the Contracting Officer for approval.

5.6 Shop Drawings. The Contractor shall prepare and submit
Officer for approval, complete shop drawings which show
manufacturer's recommended details and materials for the
paragraph: HANDLING AND ERECTION and the following:

a. Design Computations.

b. Marking of the units for the placing drawings.

c. Anchorages for work of other trades.

d. Anchorages to support construction.

e. Size and location of steel tendons.

f. Methods of stressing.

tathe Contracting
the precast unit
work required by

g. Location and sizes of all openings 12 inches wide or larger to be cast
into members.

h. Formwork.

1. Joints between units and other construction.

j. Reinforcing steel details.

k. Method of curing.

1. Pickup points and lifting devices.

6. MATERIAL.

6.1 Cement.

6.1. 1 Port land Cement shall conform to ASTM C 150 Type n or III.
content of the Type III cement shall not exceed 8 percent.

6.1. 2
SECTION:

Blended Hydraulic
CONCRETE.

Cement shall conform to the requirements of the

6.2 Pozzolan~

CONCRETE.
Pozzolan shall conform to the requirements of the SECTION:

6.3 Other Materials.

6.3.1 Aggregates shall meet the requirements of SECTION: CONCRETE.

6.3.2 Admixtures. In no event shall admixtures containing chlorides or nitrates
be used in the concrete.
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6.3.2.1 Water-Reducing Admixture shall be certified to comply with SECTION:
CONCRETE •

6.3.2.2 Accelerating Admixture shall be certified to comply with SECTION:
CONCRETE.

6.4 Steel Reinforcement shall be in accordance with SECTION: STEEL BARS, STEEL
WELDED WIRE FABRIC, AND ACCESSORIES FOR CONCRETE REINFORCEMENT.

• 6.5 Steel Tendons shall be in accordance with SECTION:
ACCESSORIES FOR PRESTRESSED CONCRETE.

7. COMPOSITION AND QUALITY.

STRESSING TENDONS AND

•

•

••
•

•

•

••
•

7.1 Concrete shall be composed of cement1.t1.0US material, water, fine and coarse
aggregate and admixtures. The cementitious material shall be portland cement,
blended hydraulic cement, or portland cement or blended hydraulic cement and
pozzolan. The admixtures may include a water reducing admixture when its
formulation and use are approved.

7.2 Quality. The concrete proportions shall be selected by the Contractor to
meet the following requirements:

Specified Strength = 5000 psi at 28 days

ftc = 5000 psi at 28 days

fci = 4000 psi, prior to detensioning

Entrained Air Content = 5 to 7 percent as determined 1.n accordance with
ASTM C 231. Proportions shall be selected so as to produce an average strength
exceeding the design strength f' c by the amount indicated below. Where the
production facility has a standard deviation record detenmined in accordance with
ACI 214, based on 30 consecutive strength tests of similar mixture proportions to
that proposed, obtained within one year of the- time when concrete placing is
expected, it shall be used in selecting average strength. The average strength
used as the basis for selecting proportions shall exceed the specifie'd strength
fIe by at least.

400 psi if standard deviation 1.S less than 300 psi

550 psi if standard deviation is 300 to 400 psi

700 psi if standard deviation 1.S 400 to 500 psi

900 psi if standard deviation 1.S 500 to 600 psi

If the standard deviation exceeds 600 psi or if a standard deviatIon record is not
available, proportions shall be selected to produce an average strength at least
1,200 psi greater than the specified strength. The Contractor shall have the
mixture proportions determined by persons knowledgeable in the formulation of
concrete mixtures. The trial mixtures shall be formulated using the same
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materials as those to be used in the units supplied under this specification and
the selected proportions shall be submitted for approval with the results of
cylinder strengths at 28 days.

8. FABRICATION. Fabrication of precast-prestressed members shall follow the
applicable provisions of the PCI Manual for Quality Control, MNL 116- except as
specified herein.

9. BEDS AND FORMS.

9.1 All casting beds shall have concrete support on unyielding foundations.

9.2 Forms, both fixed and movable, shall be of steel of adequate thickness,
braced, stiffened, anchored and aligned adequately to produce members within the
limits of dimensional tolerances, specified hereafter.

9.3 Bulkheads, spacers, templates and similar equipment having influence on the
accuracy of dimensions and alignment shall be regularly inspected and maintained
as necessary.

9.4 Accurate alignment of forms shall be maintained during the casting
operation. Form alignment and grade shall be checked for each setting. Form
joints shall be smooth and tight enough to prevent leakage of paste. Joints
between soffits, side forms and bulkheads may require gaskets of rubber or other
suitable material to prevent leakage of paste. Such material may be used to
provide corner chamfers. Plugging of holes and slots in the forms shall be done
neatly so the finished member will have a workman like appearance.

9.5 For exposed members, form ties, if used, shall be of the threaded or snap-off
type so no metal parts will be left at the surface of the finished concrete.

9.6 Provision shall be made in form anch9rage for any anticipated differential
movements of beds and forms during the casting and curing operations.

9.7 Beds and form shall be thoroughly cleaned after each use. Coatings used for
release of members shall not be allowed to build up.

10. TENDONS.
wi th SECTION:

The tendons shall be placed, stressed and des tressed in accordance
STRESSING TENDONS AND ACCESSORIES FOR PRESTRESSED CONCRETE.

11. ANCHORAGES FOR POST-TENSIONING. Anchorages for post-tensioning tendons will
not interfere with the placement of the member.

12. STEEL REINFORCEMENT. Steel bars and welded wire fabric shall be placed in
accordance wi th SECTION: STEEL BARS, STEEL WELDED WIRE FABRIC, AND ACCESSORIES
FOR CONCRETE REINFORCEMENT.

13. CONCRETE PLACEMENT. Concrete placement shall be in accordance with
SECTION: CONCRETE, except that once placement is started in a member it shall be
carried on in a continuous operation until the member i.s completed. Members shall
be cast in a horizontal position and casting in tiers will not be permitted.
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Adequate vibration shall be provided with internal and form vibrators so the cast
members shall be free of rock pockets or surface blemishes resulting from
inadequate vibration. Cold joints shall not be permitted in prestressed concrete
members. If delays occur which result in hardening of the concrete so it will not
receive a vibrator and again become plastic, partially filled forms shall be
washed out or partially cast members rejected.

14.1 Curing with Steam at Atmospheric Pressure. Steam curing shall be under a
suitable enclosure to retain the live steam to minimize moisture and heat
losses. The enclosure shall allow free circulation of the steam around the sides
and top of the beams. Steam jets shall be so positioned so they do not discharge
directly on the concrete, forms, or test cylinders. The cycle of steam
application shall conform to the following:

•
14. CURING AND PROTECTION.
prestressed concrete members
SECTION: CONCRETE or by other

Concrete for the manufacturing of the precast
shall be cured and protected in accordance with
methods further specified herewithin.

•

••
•

14.1.1 After placing and vibrating, the concrete shall be allowed to attain its
initial set before the steam is applied. During the period between placement of
the concrete and application of steam, provisions shall be made to prevent surface
drying by means of a coating of membrane curing compound, moist covers or
equally effective methods. Application of the steam shall be delayed not less
than 2 hours and not more than 10 hours after the time of concrete placement. If
the ambient temperature is below 50 degrees F. enough heat shall be applied to
maintain the concrete at its placing temperature.

14.1.2 The ambient temperature within the casting enclosure shall be increased at
a rate not to exceed 40 degrees F. per hour. Temperature increase shall be as
uniform as possible.

14.1.3 The temperature shall be increased until the ambient temperature in the
casting enclosure 1S between 140 degrees F. and 160 degrees F. Once this
temperature range is reached, it shall be maintained until the concrete has
reached the compressive strength necessary for- stressing or destressing the
tendons.

14.1.5 Recording thermometers showing the time-temperature relationship through
the curing period from placing concrete to transfer of prestress shall be
provided. At least one recording thenmometer per casting enclosure shall be
used. The desired curing time-temperature relationship shall be placed on the
recording" chart of the recording "thermometer, to aid the personnel that cont r01
the temperature during curing. Recording charts shall be made available upon
request and shall be clearly visible during the curing process.

•

•

14.1.4
decrease
shall be

In discontinuing the steam curing the ambient air temperature shall
at a rate not to exceed 40 degrees F. per hour. Temperature decrease
as uniform as possible.

••
•

14.2 Curing with Radiant .Heat and Moisture.

14.2.1 Radiant heat may be applied to beds by means of pipe circulating steam,
hot oil or hot water or by electric blankets or heating elements on forms. Pipes,
blankets or elements shall not be in contact with concrete, form surface or test
cylinders. .
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14.2.2 During the cycle of radiant heat curing, effective means shall be provided
to prevent rapid loss of moisture in any part of the member. Moisture may be
applied by a covering of moist burlap or cotton matting. Moisture may be retained
by covering the member with a plastic sheet in combination with an insulating
cover, or by applying a liquid seal coat or membrane curing compound.

14.2.3 Temperature limits and use of recording thermometer shall be as specified
for curing with steam at atmospheric pressure.

14.2.4 Termination of curing shall be as specified in SECTION: CONCRETE unless
the concrete has been cured by one of the two methods stated above. Termination
of curing for concrete cured by either the steam at atmospheric pressure method or
the radiant heat with moisture shall be determined based on the compressive
strength of the concrete necessary for stressing or destressing the tendons. The
strength shall be determined from concrete cylinders as specified in paragraph
entitled QUALITY ASSURANCE.

15. REPAIRS. All honeycombed areas, chipped corners, air pockets over 1/4 inch
in diameter, and other minor defects shall be repaired. Form offsets of fins over
1/8 inch shall be ground smooth. All unsound concrete shall be removed from
defective areas prior to repairing. All surfaces permanently exposed to view
shall be repaired by a blend of portland cement and white cement properly
proportioned so that the final color when cured will be the same as adjacent
concrete.

16. FINISHING.

16.1 Unformed surfaces shall rece~ve a rough finish.

17. HANDLING AND ERECTION.

17.1 General. The location of pickup points for handling of the members and
details of the pickup devices shall be shown on shop drawings. Members shall be
handled only by means of approved devices at designate~ location.

17.2 Position of Members. In the handling of members, it is imperative they be
maintained in an upright position at all times and picked up and supported as
shown on approved shop drawings.

17.3 Storage.

17.3.1 Storage areas for prestressed members shall be stablized, and suitable
foundations shall be provided, so differential settlement or twisting of members
will not occur.

17.3.2 Stacked members shall be separated and supported by battens placed across
the full width of each bearing point. Battens shall be arranged in vertical
planes at a distance not greater than the depth of the member from designated
piCkup points. Battens shall not be continuous over more than one stack of
precast units. Stacking of members shall be such that lifting devices will be
accessible and undamaged. The upper members of a stacked tier shall not be used
as storage areas for shorter members or equipment.
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17.4 Transportation.
. . "

17.4.1 In tra.nspofti.ng members by truck, railroad car or barg~,· provision shall
be made for suporting the members as described above, exCept' battens can be
continuous over more than. one stack of units, with adequate· bracing to insure
their maintaining <the vertical position and damping of dangerous vibrations.
Trucks with double bolsters are generally satisfactory provided the members are
fully seated on the outer bolsters at not more than 3 feet or the depth of the
member from the end·and the inher bolster is not more than 8 feet from the end of
the member or the designated pickup point. Adequate padding material shall be
provided between tie chains or cables to preclude chipping of concrete.

17.4.2 Any noticeable indication of lateral deflection or vibration during
transportation shall be corrected by rigid bracing between members or by means of
lateral trussing.

17.5 Erection.

17.5.1 All provision for storage and handling given 1.n the foregoing paragraph
shall be observed at the erection site.

17.5.2 The precast prestressed concrete members shall be set into place in a
manner which assures full bearing. If the bearing called for on the contract
drawing is not obtained then the members shall be removed and the situation
corrected.

17.5.3 Welding during erection shall be done in accordance with SECTION:
MISCELLANEOUS METALS. When welding or burning with a welding electrode, the
ground shall be attached directly to the base metal. Under no circumstances shall
the member be used as a conductor for the ground.

17.5.4 The Contractor shall prepare a detailed erection plan which will be
submitted to the Contracting Officer at least 15 days prior to the date that
erection of members is to begin. This plan shall be in sufficient detail so that
adequacy of equipment, techniques and accessories can be determined and comments
offered. Acceptance of the contractor's erect10n plan shall not relieve the
contractor of his responsibility for erecting precast prestressed members into
position as required by the plans and specifications.

18. QUALITY CONTROL.

18.1 General. The Contractor shall establish and maintain quality control to
assure compliance with contract requirements and shall maintain records of his
quality control for all construction operations required under this section.

18.2 Records. Complete records &hall be kept of the manufacturing, handling and
erection of the precast prestressed concrete members. Records shall be kept for
but not limited to the following items:

18.2.1 Specifications of material used 1.n the manufacture of the members.

18.2.2 Time-temperature history of the concrete members from casting to the
transfer of the prestress force.
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18.2.3 Records of the tendon stressing operation including initial prestress
force, measured elongation, how it was measured and how the tendons were stressed
and destressed.

18.2.4 Records of inspection of the members before and after the prestress force
is transferred to the members.

18.2.5 Records of the inspection of the members each time they are moved.

18.2.6 Records of any defects in the member and any corrective measures taken.

* * * * *
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SECTION 4A

REINFORCED MASONRY

Index

•

1. Applicable Publications
2. Qualifications of Testing Agency
3. Sample Panels
4. Submittals
5. Delivery, Storage, and Handling
6. Enviromental Conditions

7. Materials
8. Mortar Mixes
9. Grout Mixtures

10. Preparation of Concrete Surfaces
11. Protection
12. Installation

•

1. APPLICABLE PUBLICATIONS. The publications listed below form a part of this
specification to the extent referenced. The publications are referred to in the
text by the basic designation only.

1.1 U.S. Army Corps of Engineers Publication.

1.2 American Concrete Institute (ACI) Standard.

1.3 American Society for Testing and Materials (ASTM) Publications.

•

••
•

•

•

••
•

CRD-C 619-85

SP-66

A 82-85

A 116-81

A 615-86

C 5-79
(R 1984)

C 33-86

C 39-86

C 90-85

.C 94-86b

C 140-75
(R 1980)
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Grout F1uidifier

ACI Detailing Manual - 1980

Steel Wire, Plain, for Concrete
Reinforcement

Zinc-Coated (Galvanized) Steel Woven
Wire Fence Fabric

Deformed arid Plain Billet-Steel Bars
for Concrete ,Reinforcement

Quicklime for Structural Purposes

Concrete Aggregates

Compressive Strength of Cylindrical
Concrete Specimens

Hollow Load~Bearing Concrete Masonry
Units

Masonry Cement

Ready-Mixed Concrete

Sampling and Testing Concrete Masonry
Units



C 144-84

C 150-85a

C 207-79
(R 1984)

C 270-86b

C 404-85

C 426-70
(R 1982)

C 641-82

C 780-80
(R 1985)

C 952-86

D 1667-81
(R 1986)

D 2240-86

E 447-84

Aggregate for Masonry Mortar

Portland Cement

Hydrated Lime for Masonry Purposes

Mortar for Unit Masonry

Aggregates for Masonry Grout

Drying Shrinkage of Concrete Block

Staining Materials in Lightweight
Concrete Aggregates

Preconstruction and Construction
Evaluation of Mortars for Plain and
Reinforced Unit Masonry

Bond Strength of Mortar to Masonry
Units

Flexible Cellular Materials--Vinyl
Chloride Polymers and Copolymers
(Closed-Cell Vinyl)

Rubber Property--Durometer Hardness

Compressive Strength of Masonry Prisms

2. QUALIFICATIONS OF TESTING AGENCY. The Contractor shall retain at his expense
a testing laboratory to perform the laboratory and field testing and sampling
specified herein. The laboratory shall have all faci:li ties required to perform
the specified sampling and testing. Personnel employed in the testing shall have
had previous experience in sampling and testing the materials involved.
Information regarding testing laboratories and qualifications of testing personnel
shall be submitted to the Contracting Officer for approval.

3. SAMPLE PANELS. After material samples are approved, and prior to starting
masonry work, construct sample panels of each type and color of masonry. Sample
panels shall not be built in or as part of the structure but shall be located
where directed. Panels shall be not less than 6 feet long by 4 feet high, except
that panels may be 4 feet long by 2 feet high. Panels shall be of typical wall
thickness for the masonry represented.' Panels shall show color range, texture,
bond, mortar joints including tooling, anchors, joint reinforcement, wall ties,
reinforcing bars, grouting, and cleaning of masonry. The approved sample panels
after cleaning shall be used as a standard of workmanship for the type of masonry
represented. Protect sample panels from the weather and construction operations
until the masonry work controlled by the sample panels has been completed and
approved. Remove sample panels after completion of work controlled by the
panel. Erection of masonry will not be permitted until sample panels have been
approved.
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4. SUBMITTALS •

4.1 Samples.
is started.

The following samples shall be submitted for approval before work

•

•

•

a. Anchors and Ties - Two of each type proposed for use.

b. Concrete Masonry Units - Shapes, sizes, and kinds in sufficient numbers to
show full range of color and texture.

c. Joint Reinforcement - One piece of each type of reinforcement, including
corner and wall intersection pieces, showing at least two cross joints.'

d. Aggregates - One sample shall be taken at the source from each stockpile
for each type aggregate specified herein. Each sample shall be collected by
taking three incremental samples at random from the source material to make a
composite sample of not less than 10 pounds.

4.2 Certificates of Conformance or Compliance. Before delivery of the following
materials, notarized certificates attesting that materials meet the' requirements
specified shall be submitted in accordance with the SPECIAL CLAUSES.

a. Concrete Masonry Units

b. Joint Reinforcement

•• c • Lime

d. Reinforcing Bars

•

•

•

••
•

4.3 Certified Laboratory Test Reports. In addition to the submittal of
certificates specified herein, certified copies of the reports of all tests listed
below and required in referenced publications for the following materials shall be
submitted. The testing shall have been performed by an approved independent
laboratory acceptable to the Contracting Officer within 6 months of submittal of
reports for approval. Test reports on a previously tested material shall be
accompanied by notarized certificates from the manufacturer certifying that the
previously tested material is of the same type, quality, manufacturer, and make as
that proposed for this project.

a. Concrete Masonry Units - linear dry shrinkage, compressive strength and
absorption of each type of unit and popout and staining properties of lightweight
aggregates used in the units.

b. Cement - Certified mill tes,t reports of each mill lot.

4.4 Shop Drawings. The following shop drawings shall be submitted for approval
prior to delivery of the materials to the jobsite.

4.4.1 Reinforcing Bars. Shop drawings for reinforcing bars shall include plans,
elevations, and details showing treatment of reinforcing at turns and offsets;
intersections of similar and dissimilar materials; tops,. bottoms, and ends of
walls; and wall openings. Shop drawings shall also show details of positioning
devices used to hold the vertical reinforcing bars in the proper position within
the cells.
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5. DELIVERY, STORAGE, AND HANDLING. Handle, store, and protect masonry units in
a manner to avoid chipping, breakage, or contact with the soil or contaminating
materials and exposure to the elements. Concrete masonry units delivered to the
job site shall have a moisture content specified in ASTM C 90. Keep anchors,
ties, and joint reinforcement free of rust. Steel reinforcing bars shall be free
of loose scale and rust. Deliver cement and lime in unbroken bags, barrels, or
other approved containers, plainly marked and labeled wi th the manufacturers'
names and brands. Store cementitious materials in dry, weathertight sheds or
enclosures or under watertight tarpaulins. Store and handle cement in a manner
which will prevent the inclusion of foreign materials and damage by water or
dampness.

6. ENVIRONMENTAL CONDITIONS.

6.1 Hot Weather Installation. Masonry erected when the ambient air temperature
is more than 99 degrees F. in the shade and the relative humidity is less than
50 percent shall be protected from direct exposure to wind and sun for 48 hours
after installation.

6.2 Cold Weather Installation. Materials to be used and built upon shall be free
from ice and snow, and shall not be in a frozen condition. Do not lay masonry
during temperatures below minus 10 degrees F. unless authorized in writing.
Before erecting masonry during temperatures below 40 degrees F., submit for
approval a written statement giving the methods proposed to heat the masonry
materials and to protect the masonry from freezing. The air temperature on both
sides of the masonry shall be maintained above 40 degrees F. for at least
72 hours, but time may be reduced to 48 hours if high-early-strength cement is
used instead of portland cement or masonry cement in the mortar. Keep masonry
units completely covered and free from frost, ice, and snow at all times and
maintain them at a minimum temperature of 32 degrees F. when laid. Maintain
temperature of mortar and grout between 40, degrees F. and 120 degrees F. by
heating mixing water and/or sand. Temperature of mixing water or of water and
sand introduced to cement shall not exceed 160 degrees F.

7. MATERIALS.

7.1 General. The source of materials which will affect the appearance of the
finished work shall not be changed after the work has started. Wire gages
specified herein are American Steel Wire Gages. Materials shall conform to the
respective specifications and other requirements specified below.

7.2 Admixtures. The high-lift grout admixture shall conform to CRD-C 619 and in
addition shall produce an expansive action in the plastic grout sufficient to
offset initial water loss shrinkage and promote bonding of the grout to all
interior faces of the masonry units. Other admixtures may be used in mortar or
grout provided· that the admixture does ·not affect bond or compressive strength of
mortar or grout designed without the use of the admixture. Anti-freeze compounds
shall not be used. The admixtures shall not contain calcium chloride salts or any
other chemical that will adversely affect metals or the coatings of metals
embedded in the mortar or grout.

7.3 Aggregate for Mortar. ASTM C 144, except that not less than 3 percent nor
more than 15 percent shall pass the No. 100 sieve. Aggregate used in mortar for
joints 1/4 inch or less shall have 100 percent passing the No. 8 sieve with
10 percent being retained on the No. 16 sieve.
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7.4 Aggregate for Grout •

7.4.1 Fine Aggregate. ASTM C 404 or C 144.

7.4.2 Coarse Aggregate. ASTM C 404, size No. 8 or ASTM C 33, 3/4 inch manmum
size as indicated in Grading Table for coarse aggregates.

7.4.3 Lightweight Aggregate. ASTM C 331 except gradation shall conform to ASTM C
33 or C 404 as indicated in Grading Table.

7.5 Anchors, Ties, and Centering Devices.

7.5.1 Wire Devices. Factory fabricated from steel wire conforming to ASTM
A 82. Wire devices in walls shall be formed from wire that has been zinc coated
in accordance with ASTM A 116, Class 1.

7.5.1.1 Centering clips shall be formed from not lighter than 9 gage wire. Clips
shall be of a design that will prevent displacement of the reinforcing bars during
the course of construction.

7.5.1.2 Wire anchors for use with embedded slots or wire inserts shall be formed
from not lighter than 9 gage wire looped and closed.

7. 7.1 Aggregates. ASTM C 33 orC 331 except as follows.

7.7 Concrete Masonry Units. Type and color to as indicated on the drawings •••
7.6. Portland Cement.
alkali content.

ASTM C 150, Type II, including the requirements for low

•

•

•

••
•

7.7.1.1 Grading of aggregates as stipulated in ASTM C 33 and testing of
lightweight aggregates for drying shrillkageas stipulated in ASTM C 331 will not
be required.

7.7.1. 2 Lightweight aggregates and blends of lightweight and heavier aggregates
in proportions used in producing the units shall comply with the following
requirements when tested for stain-·producing iron compounds in accordance with
ASTM C 641. By visual classification method, the iron stain deposited on the
filter paper shall not exceed the "light stain" classification; by chemical
analysis method and reported as ferric oxide, the iron stain deposited on the
filter paper from 200-gram sample shall not exceed 1.2 milligrams of ferric oxide.

7.7.2 The linear drying shrinkage of concrete masonry units shall not exceed
0.045 percent when tested in accordance with ASTM C 426. Maximum moisture content
percentage of the total absorption will be in accordance with ASTM C 90.

7.7.3 Kinds and Shapes. In addition to the requirements specified above,
concrete masonry units of the various kinds shall conform to the specifications
referenced below. Units shall include closer, jamb, header, lintel, and bond beam
units and special shapes and sizes to complete the work as indicated.

7.7.3.1 Hollow Concrete Masonry Units. ASTM C 90, Type I, grade N-I.
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7.8 Horizontal Joint Reinforcement.
connections. Tack welding will not be
to the following requirements.

Fabricated from steel wire using welded
permitted. The reinforcement shall conform

7.9 Steel Wire. ASTM A 82. Wire S1zes for the various types of J01nt
reinforcement shown on the drawings shall not be less than those listed below.

Type

Standard Duty

Minimum Wire Size
Longitudinal Wire

9 gage

Minimum Wire Size
Crosswires

9 gage

7.9.1 Finish. Joint reinforcement for walls shall be formed from wire that has
been zinc coated in accordance with ASTM A 116, Class 1.

7.9.2 Lengths. Joint reinforcement for straight runs shall be furnished in flat
sections not less than 10 feet long. Factory-formed pieces shall be provided at
corners and intersections of walls and partitions.

7.9.3 Design. Design of joint reinforcement shall be as specified below for the
various types of wall construction. The outermost longitudinal wires shall be
spaced 2 inches plus or minus l/8-inch less than the nominal thickness of the wall
in which it is placed.

7.9.4 Single Wythe Hollow or Filled Cell Unit Construction. Ladder design having
two or more smooth or deformed longitudinal wires. Joint reinforcement shall be
of one design throughout all single wythe walls. The distance between contacts of
crosswires with each longitudinal wire shall not exceed 6 inches for smooth
longitudinal wires and 16 inches for deformed longitudinal wires.

7.10 Lime Paste. Lime paste shall be made with pulverized quicklime or hydrated
lime. Hydrated lime processed by the steam method shall be allowed to soak not
less than 24 hours. Quicklime and other hydrated lime shall be allowed to soak
not less than 72 hours. In lieu of hydrated-lime pas_te for use in mortar, the
hydrated lime may be added in the dry form.

7.10.1 Hydrated Lime. ASTM C 207, Type S.

7.10.2 Pulverized Quicklime. ASTM C 5, except 100 percent shall pass the No. 20
sieve and 90 percent shall pass the No. 50 sieve.

7.11 Reinforcing Bars. ASTM A 615, Grade 60.

7.12 Water. Water used in mortar and grout shall be taken from a supply
distributed for domestic purposes and ~t the time of mixing shall be clean and
free of acids, alkalies, or other organic materials.

8. MORTAR MIXES.

8.1 Proportions. Mortar
specifications of ASTM C 270
masonry cement, hydrated lime
as specified herein. Mortar

shall be Type S in accordance with the property
as modified below. Materials shall be Portland or
or lime paste, aggregate, mortar coloring and water
used for concrete masonry construction shall match
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the color of the masonry units. The mortar shall have a flow, after suction, of
70 percent or more when tested for water retention in accordance with ASTM C 91,
except mortar shall be mixed to an initial flow of 125 to 135 percent~

8.2 Color. Mortar Coloring, not to exceed 3 percent of the weight of cement for
carbon black and 10 percent of the weight of cement for all other pigments, shall
be added to the mortar used for exposed masonry surfaces to produce a uniform
color matching concrete masonry unit. The color pigment should be ground into the
cement at the cement mill or shall be furnished in accurately pre-measured and
packaged units that can be added without measuring to a measured amount of cement.

9. GROUT MIXTURES.

9.1 Proportions. Grouts shall be mixed in laboratory established proportions to
attain a compressive strength at 28 days of not less than 2,000 psi when tested in
accordance with ASTM C 91 for fine aggregate and ASTM C 39 for grout containing
coarse aggregate. Grout shall be used subject to the limitations of Table 1.

•
9.1.1 Fine Grout.
hydrated lime, and
consistency without
11 inches.

Fine grout shall consist of portland cement, lime paste or
fine aggregate mixed with sufficent water to obt.ain a pouring
segregation of the constituents. Slump shall be between 9 and

••
9.1. 2
paste
water
Slump
grout

Low-Lift Grout. Low-lift grout shall consist of portland cement, lime
or hydrated lime, fine aggregate and coarse aggregate mixed with sufficient
to obtain a pouring consistency without segregation of the constituents.,
shall be between 9 and 11 inches. Maximum size of coarse aggregate for
shall be in accordance with Table I.

•

•
".

•

••
•

10. PREPARATION OF CONCRETE SURFACES. Clean laitance, dust, dirt, oil, organic
matter. or other foreign materials from concrete surface upon which reinforced
masonry is to be placed. Use sand blasting, if necessary, to remove laitancefrom
pores and to expose the aggregate.

11. PROTECTION. Facing materials shall be protected against staining. Top of
walls shall be covered with nonstaining waterproof covering or membrane when work
is not in process. Covering shall extend a minimum of 2 feet down on each side of
the wall and be held securely in place. Before starting or resuming, top surface
of masonry in place shall be cleaned of loose mortar and foreign material.

12. INSTALLATION.

12.1 Laying Masonry Units. Adjust each unit to its final position while mortar
is still soft and plastic. Remove and relay in fresh mortar, any unit that is
disturbed a.fter mortar has stiffened. Keep chases, raked-out joints, and spaces
to be grouted free from mortar and other debris. Units used in exposed masonry
surfaces shall be free from chipped edges or other imperfections detracting from
the appearance of the finished work.

12.1.1 Tolerances. Lay masonry plumb, true to line, with courses leveL Bond
pattern shall be kept plumb throughout. Lay masonry within the following
tolerances •

4A-7



12.1.1.1 Variation from the plumb 1n the lines and surfaces of columns, walls and
arr1ses.

a. In adjacent masonry units - 1/8 inch.

b. In 10 feet - 1/4 inch.

c. In any story or 20 feet maximum - 3/8 inch.

d. In 40 feet or more - 1/2 inch.

12.1.1.2 Variations from the plumb for external corners, expansion joints, and
other conspicuous lines.

12.1.1.3 Variat ions from the leve 1 or grades ind icated on the drawing s for
exposed parapets, horizontal grooves, and other conspicuous lines.

a. 20 feet maximum - 1/4 inch.

12.1.1.4 Variations of the linear lines from established position 1n plan and
related portion of walls.

a. In any or 20 feet maximum - 1/2 inch.

b. In 40 feet or more - 3/4 inch.

12.1.2 Cutting and Fitting. Wherever possible, use full units of the proper size
in lieu of cut units. Cutting and fitting, including that required to accommodate
the work of others, shall be done by masonry mechanics using power masonry saws.
Concrete masonry units shall be wet cut. Wet cut units, before being placed in
the work, shall be dried to the same surface-dry appearance as uncut units being
laid in the wall. Cut edges shall be clean, true and sharp. Make openings
carefully so that wall plates, cover plates or escutcheons required by the
installation will completely conceal the openings and will have bottoms parallel
with the masonry bed joints. Cut webs of hollow masonry units to the minimum
required for proper installation. Provide reinforced masonry lintels above
openings over 12 inches wide for pipes, ducts, and cable trays unless steel
sleeves are used.

12.1.3 Embedded Items. Fill spaces around metal door frames and other built-in
items with mortar. Openings around flush-mount electrical outlet boxes in wet
locations, including the flush joint above the box, shall be pointed with
mortar. Anchors, ties, wall plugs, accessories, flashings, pipe sleeves and other
items required to be built-in shall be built-in asthe masonry work progresses.
Embed anchors, ties and joint reinforcement fully in the mortar. Fill cells
receiving anchor bolts and cells of the first course below bearing plates with
grout.

12.1.4 Unfinished Work. Step back unfinished work for joining with new work.
Toothing may be resorted to only when specifically approved. Remove loose mortar
and thoroughly clean the exposed joints before laying new work.

12.1.5 Wetting Masonry Units. Do not wet concrete masonry units.
units having a film of water or frost on the surface.
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•• 12.1.6 Jointing. Tool joints When the mortar is
horizontal joints first. Brush joirtts to remove all
Mortar joints shall be finished as follows.

thumbprint hard. Too I
loose and excess mortar.

•

•

•

••
•

•

•

••
•

12.1.6.1 Flush Joints. Joints in concealed masonry surfaces and joints above
electrical outlet boxes in wet areas shall be flush cut. Make flush cut joints by
cutting off the mortar flush with the face of the wall. Joints in unparged
masonry walls below grade shall be pointed tight.

12.1.6.2 Tooled Joints. Joints in exposed exterior and interior masonry surfaces
shall be tooled slightly concave~ Tool joints with a jointer slightly larger than
the joint width so that complete contact is made along the edges of the unit.
Perform tooling so that the mortar is compressed and the joint surface is
sealed. Use. a jointer of sufficient length to obtain a straight and true mortar
joint.

12.1.7 Joint Widths. Joint widths shall be approximately 3/8 inch wide.

12.1.8 Forms and Shores. Where required, construct forms to the shapes, lines,
and dimensions of the members indicated. Construct forms sufficiently rigid to
prevent deflections which may result in cracking or other damage to supported
masonry and sufficiently tight to prevent leakage of mortar and grout. Do not
remove supporting forms or shores until the supported masonry has acquired
sufficient strength to support safely its weight and any construction loads to
which it may be subjected. In no case shall supporting forms or shores be removed
in less than 10 days. At least 16 hours shall have elapsed after grouting masonry
columns or walls before applying uniform loads and an additional 48 hours shall
have e lap sed before applying concentrated loads.

12.2 Reinforced Hollow Unit Masonry. Reinforced hollow unit masonry shall
consist of hollow concrete masonry units reinforced vertically and horizontally
with steel bars located within cells or kerfs in the units and with all cells
filled solidly with grout. Lay hollow masonry units so as to preserve the
vertical continuity of cells filled with grout~ The minimum clear horizontal
dimensions of vertical cores shall be 2 inches by 3 inches. Units shall be
masonry bonded at wall corners. Intersections shall be anchored by reinforcing
bars or stirrups as indicated.

12.2.1 Bond Pattern. Except where stacked bond is indicated; lay hollow masonry
units in running bond.

12.2.3 Mortar Joints. Fill bed joints with mortar for the full thickness of the
face she 11. Where all cells are to be grouted, spread cross webs with mortar at
grout barriers only. Provide grout barriers not more than 25 feet apart as
required to limit the horizontal flow of grout for each grout pour. Butter head
joints for the full thickness of the face shell and shove the units into place.
Avoid fins of mortar that protrude into cells to be grouted.

12.2.3 Joint Reinforcement. Place joint reinforcement so that longitudinal wires
are fully embedded in the face shell mortar bed for their entire length. Provide
a minimum mortar cover over longitudinal wires. of 5/8 inch on the weather side of
walls and 1/2 inch at all other locations. Lap reinforcement at least 6 inches
for deformed longitudinal wires and at least 12 inches for smooth longitudinal
wires. Install factory-fabricated sections at corners and wall intersections.

4A-9



12.3 Plac ing Rein forc ing Stee 1. Prior to plac ing grout, clean all re inforcement
of loose, flaky rust, scale, grease, mortar, grout, or other coating which might
destroy or reduce its bond with the grout. Unless otherwise indicated, the
detai Is of reinforcement shall conform to ACI SP-66. Do not bend or straighten
reinforc ing in a manner injuriou s to the stee 1. Do not use bars with kinks or
bends not shown on the drawings. Placement of reinforcement shall be inspected
and approved prior to plac ing grout. Vertical bars sha 11 be spliced only where
indicated.

12.3.1 Positioning Bars. Position vertical bars accurately at the centerline of
the wall. Maintain a minimum clearance between the bars and masonry units of
1/2 inch and between parallel bars of one diameter of the reinforcement. Hold
vertical reinforcing in place using metal supports, centering clips, spacers,
ties, or caging-devices located near the ends of each bar and at intermed iate
intervals of not more than 160 diameters of the reinforcement.

12.3.2 Splices. Locate splices only where shown on the drawing s. Stagger
splices in adjacent bars. Lap bars a minimum of 40 diameters of the reinforcement
or 2 feet whichever is greater. Welded or mechanical connections shall develop at
least 125 percent of the strength of the reinforcement.

12.4 Placing Grout. Place grout using a hand bucket, concrete hopper, or grout
pump. Place grout so as to completely fill the grout spaces without segregation
of the aggregates. Where grouting is discontinued for more than 1 hour, stop the
grout 1-1/2 inches below the top of a course to form a key at pour joints. The
height of grout pours and type of grout used shall be limited by the dimensions of
grout spaces as indicated in Table I.

12.4.1 Grout Holes. Provide grouting holes in slabs, spandrel beams, and other
in-place overhead construction. Locate holes over vertical reinforcing bars.
Prov ide add it iona 1 opening s spaced not more than 16 inches on center s where
grouting of all hollow unit masonry is indicated. Openings shall not be less than
4 inches in diameter or 3 by 4 inches in horizontal dimensions. Upon completion
of grouting operations, plug grouting holes and finish to match surrounding
surfaces.

12.4.2 Grouting Equipment.

12.4.2.1 Grout Pumps. Pumping through aluminum tubes will not be permitted.
Operate pumps to produce a continuous stream of grout without air pockets. Upon
completion of each day's pumping, eject grout from pipeline without contamination
or segregation of the grout. Remove waste materials and debris from the
equipment. Dispose of waste materials, debris, and all flushing water outside the
masonry.

12.4.2.2 Vibrators. Internal vibrato.rs shall maintain a speed of not less than
5,000 impulses per minute when submerged in the grout. Maintain at least one
spare vibrator, or sufficient parts for repairing vibrators, at the site at all
times. Apply vibrators at uniformly spaced points not further apart than the
visible effectiveness of the machine. Limit duration of vibration to time
necessary to produce satisfactory consolidation without causing segregation.

12.4.3 Low-Lift Method. Place grout as masonry is erected at a rate that will
not cause displacement of the masonry due to hydrostatic pressure of the grout.
If mortar has been allowed to set prior to grouting, remove all fins protrud ing
more than 1/2 inch into the grout space. Place grout in final position within
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2-1/2 hours after mixing when air temperature is 80 degrees F or higher and
3-1/2 hours after mixing when the air temperature is less than 80 degrees F. Rod
or puddle grout during placement using a one inch by 2 inch wood stick or a
mechanical vibrator to insure complete filling of the grout space. Do not insert
the vibrators into lower pours that are in a semi-solidified state.

12.4.4 Blowouts. Brace walls against wind and other forces during
construction. Allow sufficient time between lifts to preclude displacement of
solid masonry units or cracking of face shells of hollow masonry units. If
blowouts, misa linement, or cracking of face-shells should occur during
construction, tear down and re-bui1d the wall at no additional cost to the
Government.

12.5 Pointing and Cleaning. After mortar joints have attained their initial set
but prior to hardening, completely remove mortar and grout daubs or splashings
from exposed masonry surfaces. Before completion of the work, rake out all
defects in joints in exposed masonry surfaces, fill with mortar and tool to match
existing joints. Immediately after grout work is completed remove scum and stains
which have percolated through the masonry using a high pressure stream of water.
Do not use metal tools or metal brushes for cleaning.

12.5.1 Concrete Masonry Units. Dry brush exposed concrete masonry unit surfaces
at the end of work each day and after any required pointing. Use stiff-fiber
bristled brushes only.

12.6 Field Tests •

12.6.1 Moisture Content. Sampling and testing of concrete masonry unit s for
moisture content shall be performed by the Contractor. Upon delivery of units to
the project site and periodically thereafter, samples shall be se lected at random
from stockpiles and tested in accordance with ASTM C 140•. If the moisture content
requirements in ASTM C 90 are not met additional protection for stockpiles will be
provided immediately. If the moisture content is over 5 percent the maximum, the
units will be rejected for use until they are made to conform to the moisture
content requirements.

TABLE I

POUR HEIGHT AND TYPE OF GROUT FOR VARIOUS

GROUT SPACE DIMENSIONS

•
Minimum
Horizonta I
Dimensions
of Core
( inches)

2 by 3

Grout Type
(See paragraph Grout)

Fine

Coar se Aggregate

None

Maximum
Height of
Grout Pour

( inches)

8

• 2 by 4

• 2-1/2 by 4

•

Fine

Fine or low lift

None

ASTM C 404, Size 8

* * * * *
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SECTION SA

MISCELLANEOUS METALS

Index

1. APPLICABLE PUBLICATIONS. The publications listed below form a part of this
specification to th extent referenced. The publications are referred to in the
text by the basic designation only.

•
1. Applicable Publications
2. General
3. Materials

4. Fabrication
5. Installation

1.1 American National Standards Institute (ANSI) Standard.

• A 14.3-1984 American National Standard Safety
Requirements for Fixed Ladders

B 16.3-1977 Malleable Iron Threaded Fittings

• 1.2 American Society for Testing and Materials (ASTM) Standards.

••
•

•
"-

•

••
•

A 36-84a

A 120-84

A 123-84

A 126-84

A 320-85a

A 500-84

A 513-84a

B 32-87

1.3 American Welding Society (AWSI).

D1. 1-86

Structural Steel

Pipe, Steel, Black and Hot-Dipped
Zinc-Coated (Galvanized) Welded and
Seamless, for Ordinary Uses

Zinc (Hot-Galvanized) Coatings on
Shapes, Plates, Bars, and Strip

Gray Iron Castings for Valves,
Flanges, and Pipe Fittings.

Alloy Steel Bolting Materials for Low
Temperature Service

.Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds
and Shapes

Electrical-Resistance-Welded Carbon
and Alloy Steel Mechanical Tubing

Solder Metal

Structural Welding Code - Steel
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1.4 Federal Specifications (Fed. Spec.).

FF-S-325
Int Am-3

RR-C-27lC

TT-E-489G

QQ-B-750
& Am-2

QQ-S-763E

VV-G-632A

1.5 Military Specifications (Mil. Spec.).

MIL-F-3541A

Shield, Expansion; Nail, Expansion;
and Nail, Drive Screw (Devices,
Anchoring, Masonry)

Chains and Attachments, Welded and
Weldless

Enamel, Alkyd, Gloss (for Exterior and
Interior Surfaces

Bronze, Phosphor; Bar, Plate, Rod
Sheet Strip, Flat Wire, and
Structural and Special Shaped
Sections

Steel Bars, Wire, Shapes, and
Forgings, Corrosion Resisting

Grease, Industrial, General Purpose

Fittings, Lubrication

1.6 National Association of Architectural Metal Manufacturers (NAAMM) Manual.

Metal Bar Grating Manual (Oct 1979; Suppl No.1, Apr 1980)

2. GENERAL.

2.1 Shop Drawings. Complete shop drawings for fabrication of fence panels, fence
posts, pipe gates, and outlet gates shall be submitted for approval in accordance
with the requirements of the SPECIAL CLAUSES.

2.2 Welding shall conform to the provisions of AWS Dl.l. Welders who have not
been certi tied within 2 years of the date of commencement of work under this
contract will not be allowed to perform the work.

2.3 Bolt holes shall be reamed or drilled normal to the member and shall be truly
cylindrical throughout. Cut ting bolt holes with a torch will not be permitted
without the prior written approval of the Contracting Officer.

3. MATERIALS.

3.1 General. Materials indicated on the drawings or required in the work and not
covered elsewhere by detailed requirements shall conform to the requirements of
this section. In all cases where materials are not specifically covered in these
specifications, the Contractor shall furnish approved highest grade commercial
materials or products.

3.2 Steel pipe shall be zinc-coated (galvanized) steel pipe conforming to the
requirements of ASTM A 120, Standard Weight, Schedule 40.
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•• 3.3 Steel Shapes and Plates.

3.3.1 Steel bars and plates shall conform to ASTM A 36.
where required, shall conforms to ASTM A 123.

Galvanized coating,

•

•

•

••
•

•

•

••
•

3.3.2 Steel tubing shall conform to ASTM A 500, Grade A for posts, and ASTM A 513
for pickets and rails.

3.4 Concrete, mortar and grout shall conform to the requirements of SECTION:
CONCRETE .

3.5 Formwork shall conform to SECTION: FORMWORK FOR CONCRETE.

3.6 Chain shall be galvanized and shall conform to the requirements of Fed. Spec.
RR-C-27l, Type 1, Grade C, Class 4. The chain shall be attached with a galvanized
connecting link and shall accouunodate a 5/l6-inch diameter padlock shackle.

3.7 Bolts, nuts, and washers shall be of the material, grade, type, class, style
and finish indicated or best suited for intended use.

3.7.1 Bolts and nuts shall be ASTM A 307, Grade A, hot-dip galvanized or
ASTM A 320.

3.7.2 Bolts shall be ANSI B18.2.1.

3.7.3 Nuts shall be ANSI B18.2.2 •

3.7.4 Plain washers shall be ANSI B18.22.l, Type B.

3.8 Expansion bolts shall conform to Fed. Spec. FF-S-325.

3.9 Grease fittings shall conform to Mil. Spec. MIL-F-3541.

3.10 Signs. Reflective material on picket fence gate, pipe gate and pipe barrier
reflectors and unauthorized vehicles prohibited signs on pipe gates shall confirm
to the State Specifications of the pepartment of Transportation, Highway Division
of the State of Arizona. Unauthorized vehicles prohibited signs on pipe gates
shall be constructed as indicated on the drawings. Letters are to be black
reflective material,standard 2 inch. Sign background shall be silver white. The
reflectors and signs shall be constructed of heavy galvanized bonderized steel
sheets having a minimum thickness of 16 gauge. Sign markings shall be baked
enamel.

3.11 Pipe caps shall conform to ANSI B 16.3.

3.12 Bronze shall conform to ·Fed. Spec. QQ-B-750, hard temper of either
composition.

3.13 Cast Iron for Flap Gates shall conform to ASTM A126, Class B.

4. FABRICATION.

4.1 Picket Fence Panels. Pickets shall be steel tubing with caps welded at
the top of the pickets. Fence panels shall be fabricated in the shop. Pickets,
rails, and brackets shall be finished to provide smooth, straight edges free of
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burrs. All surfaces of the fence panels and brackets shall be cleaned in the shop
to remove all rust, scale, dirt, and other foreign matter. "Tight" mill scale
that cannot be lifted by applying a sharp knife to any edge will be permitted.
The cleaning shall be accomplished by scraping, wire brushing, and wiping or other
approved methods. The cleaning and painting operations shall be carried out in
such a manner that the time between cleaning and the application of paint will not
exceed 24 hours. Pickets, rails, and brackets shall be shop painted with 1 coat
of zinc chromate primer and 2 coats of flat black exterior oil paint conforming to
Fed. Spec. TT-E-489, Class A. Any damage of the picket fence panels during
transportation and/or installation will be cause for rejection of the fence
panels. Any chipping of original color during transportation and/or installation
shall be repainted with original color.

4.2 Concrete Fence Posts. Steel base plates for posts need not be galvanized.
Any cracking of the fence posts during installation of fence panel brackets will
be cause for rejection of the post, and the damaged post shall be replaced at no
additional cost to the Government (the Contractor will not be permitted to repair
damaged posts).

4.3 Pipe Gate. Pipe gates shall be fabricated with steel pipe and shall be
fabricated in the shop. Care shall be taken to deform pipe without "breaking" the
steel. Any pipe deformations that demonstrate visible cracking or weakening may
be cause for rejection the pipe gate or shall be repaired at no additional cost to
the Government. All metal gate components (except grease fittings) shall be
galvanized. Welded, cut, damaged, and deformed areas of galvanizing metal shall
be neatly coated with Grade 50B solder conforming to ASTM B 32. A minimum of two
bolts, each not less than 1/4 inch in diameter, shall be used to fasten panels and
signs to the pipe gates.

4.4 Gratings and Frames. Steel grating shall be manufactured in accordance with
the NAAMM Bar Grating Manual for bar-type gratings. Edges shall be banded wit.h
bars 1/4 inch less in height than bearing bars for grating sizes above 3/4 inch.
Banding bars shall be flush with the top of bearing bars. Frames shall be of
welded st.eel construction finished to match the grating. Gratings and frames
shall be galvanized aft.er fabrication.

4.5 Ladders. Ladders shall be steel· fixed-rail conforming to ANSI A 14.3.
Ladders and accessories shall be galvanized. Rungs shall be solid-section rods,
fitted into punch holes in rails, welded and ground smooth. All splices and
connections shall have a smooth transition with original members without
projections that are sharp or more extensive that required for joint strength.
Rails shall be fitted with rackets at the spacing indicated for anchorage to
structure.

4.6 Side Drain Flap Gates. F lap Gates shall be required for the s ide drains
indicated and shall have a clear opening of the same diameter as the side drain
pipe. Flap gates shall be designed and constructed to prevent backflow, withstand
a seating head of 10 feet and shall be free flowing for unseating heads. Seat and
cover shall be cast iron. Links shall be galvanized steel with commercial grade
bronze bushings at pivot points. The flap gates shall be installed in accordance
with the installation instructions recommended by the manufacturer.
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5. INSTALLATION •

5.1 General. Fence posts, both concrete and steel, and pipe gate posts shall be
installed plumb. Fence posts shall be installed to provide a straight and even
alignment. Fence panels shall be installed level and in a straight alignment from
one side of the post to the other. All bolts and nuts shall be tight. Expansion
anchors shall be snug and shall not permit movement when tested by hand. Surfaces
of galvanized metals that are abraded, cut, or welded during installation shall be
neatly covered with grade 50B solder conforming to ASTM B 32.

5.2 Excavation for concrete-embedded items shall be of the dimensions indicated
on the drawings. Holes shall be cleared of loose materials prior to placement of
concrete.

5.4 The Contractor shall use non-shrink grout conforming to the requirements of
SECTION: CONCRETE to fill the voids under and above the base plates for fence
posts.

5.5 The Contractor shall grease pipe gate fittings thoroughly with grease
conforming to Fed. Spec. VV-G-632 immediately after installation of gate leaves.
The gates shall be installed in such a fashion that they work freely. The
Contractor shall examine the operation of all pipe gates not sooner than 30 days
after installation for ease of operation. Any gates that cannot be operated by
one person will be repaired (including any required structural modifications) by
the Contractor at no additional cost to the Government, and requirements for
repair shall conform to the requirement for installation above.

•

•

••
•

5.3 After fence panels are fastened to the posts, the heads of
and any painted areas that are damaged during installation shall
paint conforming the the requirements for shop painting above.
applied with a brush (spray methods shall not be used). Any such
on other than the surfaces specified to be painted shall be
Contractor at no additional cost to the Government.

anchoring bolts
be painted with
Paint shall be
paint that gets
removed by the

•

•

••
•

* * * * *
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.- SECTION 9A

PAINTING, GENERAL

Index

•

•

1. Applicable Publications
2. Definition
3. Packing, Labeling and Storage
4. Submi ttals
5. Colors and Tints
6. Quality Assurance Provisions
7. Environmental Conditions
8. Materials
9. Hazardous Materials Restrictions

10. Surface Preparation

11. Mixing and Thinning
12. Application
13. Miscellaneous
14. Surfaces to be Painted
15. Surfaces Not Requiring Painting
16. Surfaces for Which Painting

Is Prohibited
17. Cleaning
18. Painting Schedule

•
1. APPLICABLE PUBLICATIONS. The publications listed below form a part of this
specification to the extent referenc.ed. The publications are referred to in the
text by the basic designation only.

1.3 American Society for Testing and Materials (ASTM) Publication.

2. DEFINITION. The term "paint" as used herein, includes emulsions, enamels,
paints, stains, varnishes, sealers, cement-emulsion filler, and other coatings,
whether used as prime, intermediate, or finish coats.

9A-1
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1.1 Federal Specifications (Fed. Spec.).

TT-E-489G

TT-E-505a
& Am-3

TT-E-506K

TT-E-543a
& Am-1

TT-E-545B
& Am-1

TT-P-645A

1.2 Federal Standard (Fed. Std.).

No. 595a
& Change Notices
1, 2, 3, 4, 5, 6,
7,8, & 9

B-117-85

Enamel, Alkyd, Gloss (for Exterior and
Interior Surfaces)

Enamel, Odorless, Alkyd, Interior,
High Gloss, White and Light Tints

Enamel, Alkyd, Gloss, Tints and White
(for Interior Use)

Enamel, Interior, Undercoat, Tints,
and White

Enamel, Odorless, Alkyd, Interior
Undercoat,Flat, Tints and White

Primer, Paint, Zinc-Chromate, Alkyd
Type

Colors

Salt Spray (Fog) Testing



3. PACKING, LABELING, AND STORAGE. Paints shall be in sealed containers that
legibly show the designated name, formula or specification number, batch number,
color, quantity, date of manufacture, manufacturer's formulation number,
manufacturer's directions, including any warnings and special precautions, and
name of manufacturer. Pigmented paints shall he furnished in containers not
larger than 5 gallons. Paint shall be stored on the project site or segregated at
the source of supply sufficiently in advance of need to allow 30 days for
testing. Emulsion paints shall be stored to prevent freezing.

4. SUBMI TTALS.

4.1 Certificates of Compliance. The Contractor shall furnish a certificate of
compliance in accordance with the SPECIAL CLAUSES attesting that all paints
proposed for use contain not more than 0.06 percent lead as defined in
paragraph: HAZARDOUS MATERIALS RESTRICTIONS.

4.2 Manufacturer's Instructions. Detailed mixing, thinning, and application
instructions, minimum and maximum application temperature, and curing time and
drying time between coats shall be furnished for coatings. For the anti-graffiti
coatings, the instructions shall also include surface preparation requirements and
the number and types of coats required for each surface.

4.3 Samples. Upon notification by the Contractor that the material is at the
site or source of supply, one-quart sample of each batch, except for small
quantities approved as proprietary brands, shall be taken by random selection from
the sealed containers by the Contractor in the presence of a representative of the
Contracting Officer. The contents of the sampled containers shall be thoroughly
mixed to render the sample representative. Samples shall be identified by
designated name, specification number, batch number, project contract number,
intended use, and quantity involved.

4.4 Small Quantity Substitution. The Contractor shall submit for approval the
names of the proprietary brands of materials that are proposed to be substituted
for the specified materials when the required quantity of a particular color is
25 gallons or less.

4.5 Test Reports. The Contractor shall furnish eithr one of the following
reports for batches in excess of 25 gallons.

a. A test report showing that the batch meets all specification requirements.

b. A test report showing that a previous batch of the same formulation as the
batch to be used met all specification requirements, and a report of test results
for properties of weight per gallon, viscosity, fineness of grind, drying time,
color, and gloss.

5. COLORS AND TINTS. Colors and tints
be as selected by Contracting Officer.
slightly from the color of the next coat.

shall conform to Fed. Std. 595 and shall
The color of the undercoats shall vary

6. QUALITY ASSURANCE PROVISIONS. Materials will be approved based on test
reports furnished, except where samples are tested, approval will be based on
tests of samples. If materials are approved based on test reports furnished,
samples will be retained by the Government for testing, should the materials
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appear defective during or after application. In addition to any other remedies
under the contract, the actual costs of retesting materials found to be defective
will be deducted from payments due the Contractor.

7. ENVIRONMENTAL CONDITlONS. Unless otherwise recommended by the paint
manufacturer, the ambient temperature shall be between 45 and 95 degrees F. when
applying coatings other than water-thinned, epoxy, and anti-graffiti coatings.
Water-thinned coatings will only be applied when ambient temperature is between 50
and 90 degrees F. Epoxy and anti-graffiti coatings will only be applied within
the minimum and maximum temperature recommended by the coating manufacturer.
Paints, except water-thinned types, shall be applied only to surfaces that are
completely free of surface moisture as determined by sight or touch. In no case
shall paint be applied to surfaces upon which there is visible frost or ice.

8. MATERIALS.

8.1 General. Materials shall conform to the requirements of the specifications
listed herein and in the PAINTING SCHEDULE except when the required quantity of
material of a particular color is 25 gallons or less, an approved proprietary
brand of materials equal in intended usage and color to that specified may be used.

8.2 Exterior Oil Paint. Exterior oil paint shall conform to Fed. Spec. TT-E-489.

8.4 Polyester Powder Coating. Coating shall conform to ASTM B-117. Three mile
finish.••
8.3- Ferrous-Metal Primer.
TT-P-645 •

Ferrous-metal primer shall conform to Fed. Spec.

•

•
'-

•

••
•

9. HAZARDOUS MATERIALS RESTRICTIONS.

9.1 Lead. Paint shall contain not more than 0.06 percent lead by weight
(calculated as lead metal) in the total nonvolatile content of the paint.

10. SURFACE PREPARATION.

10.1 General. Items not to be painted which are in contact wi th or adjacent to
painted surfaces shall be removed or protected prior to surface preparation and
painting operations. Exposed ferrous metals including nails on or in contact with
surfaces to be painted with water-thinned paints shall be spot-primed with zinc
dust, zinc dust-zinc oxide, zinc yellow-iron oxide, or zinc chromate primer.
Surfaces to be painted shall be clean before applying paint or surface treatments.
Oil and grease shall be removed wi th clean cloths and cleaning solvents prior to
mechanical cleaning. Cleaning solvents shall be of low toxicity with a flashpoint
in excess of 100 degrees F. Cleaning shall be programmed so that dust and other
contaminants will not fallon wet, -newly painted surfaces.

10.2 Ferrous Surfaces. Ferrous surfaces that have not been shop-coated shall be
solvent-cleaned. Surfaces that contain loose rust, loose mill scale, and other
foreign substances shall be mechanically cleaned by power wire brushing or
sandblasting. Minor amounts of residual rust, that cannot be removed except by
thorough blast-cleaning, and tight mill scale that cannot be removed by applying a
sharp knife to any edges will be allowed to remain. After cleanings one coat of
ferrous-metal primer shall be applied to all ferrous surfaces to receive paint.
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The semitransparent film applied to some pipes and tubin~ at the mill is not tQ be
considered as a shop coat, but shall be overcoated with the specified ferrous
metal primer prior to application of finish coats. Shop coated ferrous surfaces
shall be protected from corrosion by treating and touching up corroded areas
immediately upon detection.

10.3 Galvanized and Non-Ferrous Surfaces. Galvanized and other non-ferrous
surfaces to be painted shall be solvent-cleaned and treated with vinyl-type wash
coat.

11. MIXING AND THINNING.

11.1 General. Packaged paint may be thinned immediately prior to application
where necessary to suit conditions of surface, temperature, weather, and method of
application with not more than one pint of suitable thinner per gallon. The use
of thinner shall not relieve the Contractor from obtaining complete hiding.
Paints of different manufacturers shall not be mixed.

12. APPLICATION.

12.1 General. Paint may be applied by brush, roller or spray except as
hereinafter specified. At time of application, paint shall show no si~ns of
deterioration. Uniform suspension of pigments shall be maintained during
application. Paint shall be applied so finished surfaces shall be free from runs,
drops, rid~es, waves, laps, brush ma rks, and variations in color, texture, and
finish. Hiding shall be complete. Each coat shall be applied as a film of
uniform thickness. Rollers for applying paints and enamels shall be of a type
des i~ned for the coating to be applied and the surface to be coated. Special
attention shall be ~iven to insure that all surfaces including ed~es, corners,
crevices, welds, and rivets received a film thickness equivalent to that of
adjacent painted surfaces. Adequate ventilation shall he provided during paint
application. Respirators shall be worn by all persons en~aged in spray
painting. Adjacent areas shall be protected by the use of drop cloths or other
approved precautionary measures shall be taken. Paints shall be applied only to
surfaces that are completely free of surfaces moisture.as determined by sight or
touch. In no case shall paint be applied to surfaces upon which there is visible
frost or snow. Floor sealer coat shall be given additional touchup coats
necessary to eliminate dull spots. Excess sealer shall be wiped off after each
application.

12.2 Coating Progress. Sufficient time shall elapse between successive coats to
permit proper drying. This period shall be modified as necessary to suit adverse
weather conditions. Oil base paints shall be considered dry for recoating when
the paint feels firm, does not deform or feel sticky under moderate pressure of
the thumb, and the application of another coat of paint does not cause lifting or
loss of adhesion of the undercoat.

12.3 Metal Surfaces. (Sign letters only). First coats other than vinyl-type
wash coats shall be applied by brush. The three-coat paint systems specified for
exterior and interior ferrous surfaces shall be applied so that the dry film
thickness of the three-coat systems at any point shall not be less than 4.0 mils
wi th the primer having a minimum dry film thickness of 1.5 mils. The dry film
thickness of the four-coat system at any point shall be not less than 4.5 mils
with the primer havin~ a minimum dry film thickness of 1.2 mils.
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12.4 Finish. All metal components, after fabriction, shall be freed of weld
spawls, excess weld and burrs. Parts shall be washed and J;;tnsed with acid etch
detergent and lacquerth:i,nner solvent.

-"'C.', .,,:,

13. MISCELLANEOUS.

13.1 Lettering. Lettering shall be provided as indicated on the drawings, and
shall be black enamel, finished with a protective coating of spar varnish.
Samples shall be approved before application.

14. SURFACES TO BE PAINTED. Surfaces listed in the PAINTING SCHEDULE, other than
those listed in paragraphs: SURFACES NOT REQUIRING PAINTING AND SURFACES FOR
WHICH PAINT.. ISPROHIBITED, will receive the surface ·prepar1:l.tioh;paints, and
number of coats prescribed in the schedule.

15. SURFACES NOT REQUtRING PAINTING. The following listed items will not require
painting: Masonry walls. Shop painted items specified hereinafter.

16. SURFACES FOR WHICH PAINTING IS PROHIBITED. The following listed items shall
not be painted: plumbing fixtures, light fixtures.

17. CLEANING. Cloths, cotton waste and other debris that might constitute a fire
hazard shall be placed in closed metal containers and removed at the end of each
day •.c,Upon·,oompletion .of the work, staging, scaffolding, and containers s'hall be
removed from the site or destroyed in. an approved .manner. Paint and other
deposIts upon adjacent surf~ces shall be removed and the entire job left clean and
acceptable.

18. PAINTING SCHEDULE. The PAINTING SCHEDULE prescribes the surfaces to he
painted, required surface preparation, and the number and types of coats of paint.

18.1 Shop-Painted Items. Surfaces of items finish-painted by the manufacturer,
or specified to be finish-painted under other sections of the specifications, are
exempted from the requirements for surface preparation and painting. Shop-primed
items shall receive surface preparation and finish painting as required by this
section.
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PAINTING SCHEDULE
-~

Surface
Surface Preparation 1st Coat 2nd Coat 3rd Coat

Interior As previously TT-P-645 TT-E-489 TT-E-489
exposed s peci fied.
ferrous
surfaces,
unless
otherwise
specified.

Ferrous Solvent Clean TT-E-489, TT-E-489, None
surfaces of as specified. Class A Class A
mechanical
and electri-
cal equip-
ment that
has been
factory
primed.

Electrical As previously TT-E-543 or TT-E-506 or None (a)
conduit runs specified. TT-E-545 (a) TT-E-505 (a)
metallic
tubing, unin-
sulated pipes,
pipe hangers,
in areas
having
painted
adjacent
surfaces.

* * * * *
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•• SECTION 9B

STATION MARKING

Paint, Tra £fic, Highway, Wh i te and
Yellow•

•

1. APPLICABLE PUBLICATIONS. The Federal Specification (Fed.
forms a part of this specification to the extent referenced.
referred to in the text by the basic designaHononly.

TT-P-115F

2. MATERIALS.

2.1 Paint.

Spec.) listed below
The pub lication is

•

••
•

•

•

••
•

2.1.1 Exterior Paint on Concrete shall conform to Fed. Spec. TT-P-115, except the
color shall be non-fading black.

3. STATION MARKING.

3.1 Preparation of Surfaces. Concrete surfaces shall be thoroughly cleaned of
all curing compound, efflorescence, dirt, oil or other deleterious material by
approved methods. The surface preparation shall be accomplished in such manner'
that paint will satisfactorily adhere to the surface.

3.2 Application. Painting shall be done in a neat and workmanship manner and may
be applied by brush, spray, roller or any combination of these methods. Painting
of numbers and letters shall be accomplished with stencils and brush and spray
application. Color for lellers and numbers shall be black. All markings on
concrete shall be in uniform capital block letters and numbers, 6 inches high,
3 inches wide, and 3/4-inch wide of line. Markings on concrete wa 11s sha 11 be
horizonta I with the bottom of the marking 5 feet above the bottom (invert at
walls) of the wall.

4. TABUIATION OF STATION MARKING LOCATIONS.

Arizona Canal Diversion Channel

Wall Station Text of Marking

Left 600+00 60
Left 610+00 61
Left 620+00 62
Left 630+00 63
Left 640+00 64
Left 650+00 65
Left 660+00 66
Left 670+00 67
Left 680+00 68
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Arizona Canal Diversion Channel (Continued)
/----,

Wall Station Text of Marking

Left 690+00 69
Left 700+00 70
Left 710+00 71
Left 720+00 72
Left 730+00 73
Left 740+00 74
Left 750+00 75
Left 760+00 76
Left 770+00 77

* * * * *
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•• SECTION llA

MISCELLANEOUS ITEMS OF WORK

Index

•
1. Applicable Publications
2. Shop Drawi~gs

3. Drinking Fountains
4. Trash Receptacles

5. Softball Backstop
6. Basketball Court
7. Bike Racks

•
1. APPLICABLE PUBLICATIONS. The publications listed below form a part of this
specification to the extent referenced. The publications are referred to in the
text by the basic designation only.

1.1 American Society for Testing and Materials (ASTM) Publications.

•

••

A 513-84a

B 117-85

B 179-84

B 26-86

B 108-85a

Electric Resistance - Welded Carbon
and Alloy Steel Mechanical Tubing

Salt Spray (Fog) Testing

Aluminum Alloys in Ingot Form for
Sand Castings, Permanent Mold
Castings, and Die Castings

Aluminum-Alloy Sand Castings

Aluminum-Alloy Permanent Mold
Castings

•

•

•

••
•

2. SHOP DRAWINGS. Shop drawings, along with catalog cuts, templates, and
erection and installation details, as appropriate, for all miscellaneous items of
work shall be submitted for approval in accordance with the "General
Requirements." Submi ttals shall be complete iR detail; shall indicate type,
style, and dimensions; and shall show construction details, anchorage, and
installation.

3. DRINKING FOUNTAINS.

3.1 General. Drinking fountain assembly shall include the complete installation
and provision of the following:

Drinking Fountain and Pedestal
Dry Hell

3.2 Drinking Fountain and Pedestal. Drinking fountain and pedestal shall be
manufacturered by HAl-lS or approved equal. They shall be finished, sized, and
installed as shown on drawings. Fountain shall contain integral satin chrome
plated anti-squirt bubbler mounted on a stainless steel receptor. Unit shall be
equipped with pushbutton valve with automatic stream regulator and secured with
vandal-resistant screws. Units shall be plumbed and mounted as per manufacturer's
instructions.
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3.4 Dry Well, Gravel and Piping. Dry well shall be gravel sump unit of size and
installation shown on the drawings, and gravel shall be as required by SECTION:
MI SCELLANEOUS AGGREGATES. Piping shall conform to the applicable requirements of
the SECTION: WATER LINES.

4. TRASH RECEPTACLES.

4.1 Installation. Trash receptacles shall be installed as shown on the drawings
complete with concrete base. Trash receptacles shall be 32 gallon exposed
aggregate of the size and finish as indicated on the drawings and shall be
manufactured by Form Products or an approved equal. The receptacle shall be
constructed of reinforced concrete. Color shall be brown, and weigh 800 pounds.

5. SOFTBALL BACKSTOP.

5.1 Installation of the Softball Backstop shall be installed in the location
shown on the drawings in accordance with manufacturers requirements and as
detailed on the drawings.

6. BASKETBALL COURT.

6.1 The Basketball Court shall be installed in the location shown on the drawings
in accordance with manufacturers requirements and as detailed on the drawings.

7. BIKE RACKS.

7.1 Bike racks shall be installed and located as detailed on the plans.

* * * * *
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•• SECTION 16A

ELECTRICAL DISTRIBUTION SYSTEM, UNDERGROUND

Index

•

•

1. Applicable Publications
2. General Requirements
3. Submitta15
4. Materials and Components
5. General Installation Requirements
6. Cables, General Requirements
7. Low-Voltage Cables
8. Duct Lines

9. Transformer Stations
10. Lighting
11. Handholes and Pullboxes
12. Meter Pedestals
13. Grounding
14. Tests
15. Painting and Finishing

•

1. APPLICABLE PUBLICATIONS. The publications listed below form a part of th is
specification to the extent referenced. The publications are referred to in the
text by the basic designation only.

1.1 Military Specification (Mil. Spec.).

1.3 American Association of State Highway and Transportation Officials (AASHTO)
Pub lications.

••
••

•

DoD-P-21035A

1.2 Federal Specifications (Fed. Spec.) •

W-C-375B/GEN

W-F-1814A/GEN
& Suppl 1

W-S-610C
& Am-I

FF-P-IOIF

Paint, High Zinc Dust Content,
Galvanizing Repair (Metric)

Circuit Breakers, Molded Case; Branch
Circuit and Service (General
Spec ification)

Fuses, Cartridge, High~Interrupting

Capacity

Splic_e Conductor

Padlocks

--

•
01- Standard Specifications for Highway Bridges (1983, 13th Ed.;

Interim Specifications - Bridges 1984)

02- Standard Specifications for Structural Supports for Highway
Signs, Luminaires, and Traffic Signals (1985)

1.4 American National Standards Institute, Inc. (ANSI) Standards.

••
•

C2-1987

C37.31-1962
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National Electrical Safety Code

Indoor Apparatus Insulator
Electrical and Mechanical
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C78.380-1984

C80.1-1983

C82.4-1985

C119 .1-1986

C136.2-1985

C136.3-1984

C136.6-1984

C136.9-1984

C136.10-1979

C136.11-l979

C136.14-1980

C136.15-1980

Z35.1-1972

Method for the Designation of
High-Intensity Discharge Lamps

Rigid Steel Conduit - Zinc Coated

Ballasts for High-Intensity
Discharge and Low-Pressure Sodium
Lamps (Multiple Supply Type)

Sealed Insulated Underground
Connector Systems Rated 600 Volts

Voltage Classification of Luminaires
Used in Roadway Lighting Equipment

Luminaire Attachments Used in
Roadway Lighting Equipment

Interchangeability of Metal Heads
and Reflector Assemblies Used in
Roadway Lighting Equipment

Mechanical Interchangeability of
Socket Support Assemblies for Use
in Metal Heads Used in Roadway
Lighting Equipment

Physical and Electrical
Interchangeability of Photocontrol
Devices, Plugs, and Mating
Receptacles Used in Roadway
Lighting Equipment

Multiple Sockets Used in Roadway
Lighting~Equipment

Enclosed Side-Mounted Luminaires for
Horizontal-Burning High-Intensity
Discharge Lamps Used in Roadway
Lighting Equipment

FiIld Identification of High
Intensity Discharge and Low
Pressure Sodium Lamps in
Luminaires Used in Roadway
Lighting Equipment

Accident Prevention Signs

1.5 American Soc iety for Testing and Materials (ASTM) Publications.

A 123-84 Zinc (Hot-Dip Galvanized) Coatings
on Iron and Steel Products
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•

A 153-82·
(R 1987)

B 8-:-86

B 117-85

Zinc Coating (!tot'-Dip)on Iron and
Steel Hardware

Concentric-Lay-Stranded Copper
Conductors, Hard, Medium-Hard, or
Soft

Salt Spray (Fog) Testing

•

D 1654-79a
(R 1984)

1.6 Factory Mutual System (FM) Publication.

Evaluation of Painted or Coated
Specimens Subjected to Corrosive
Environments

Approval Guide (Quarterly Supplements)

1.7 Illumination Engineering Society (IES) Publication.

1.8 Institute of Electrical and Electronics Engineers (IEEE) Standard.

1.9 National Electrical Manufacturers Association (NEMA) Standards.

•

••
•

•

•

RP-8-l983

No. 142-1982

AB 1-1986

FB 1-1983

PB 1-1984

PB 2-1984

SG 3-1981

SG 5-1981

TC 6-1983

Roadway Lighting

Recommended Practice for Grounding
of Industrial and Commercial Power
Systems

Molded Case Circuit Breakers

Fittings, Cast Metal Boxes, and
Conduit Bodies for Conduit and
CablE} Assemblies

Panelboards

Deadfront Distribution Switchboarcls

Low-Voltage Power Circuit Breakers

Power Switchgear Assemblies

PVC and ABS Plastic Utilities Duct
for Underground Installation

1.10 National Fire Protection Association (NFPA) Standard.

••
•

70-1987
& Errata
& Int Am 70-87-1
Int Am 70-87-2
Int Am 87-3
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1.11 Underwriters Laboratories Inc. (UL) Publications.

Electrical Construction Materials Directory (May 1986 with Quarterly
Supplements)

UL 6

UL 57

UL 198E

UL 467

UL 486A

UL 486B

UL 489

UL 514

UL 854

UL 1242

UL 1572

Rigid Metal Conduit (Oct 23, 1981,
9th Ed.; Rev Oct 10, 1983; Errata
Aug 29, 1986 )

Electric Lighting Fixtures (Aug 30,
1972, 12th Ed.; Errata Sep 23, 1975,
Rev thru Jul 22, 1982)

Class R Fuses (Apr 22, 1982,
3rd Ed.; Rev Sep 4, 1987)

Grounding and Bonding Equipment
(Nov 22, 1984, 6th Ed.; Rev thru
Apr 30, 1985)

Wire Connectors and Soldering Lugs
for Use with Copper Conductors
(Nov 24, 1980, 7th Ed.; Rev thru
Feb 19, 1987)

Wire Connectors for Use with
Aluminum Conductors (Apr 13, 1982,
2nd Ed.; Rev thru Feb 18, 1986)

Molded-Case Circuit Breakers and
Circuit-Breaker Enclosures
(Sep 15, 1986, 7th Ed.; Rev thru
Dec 28, 1987, Errata Dec 24, 1986)

Metallic Outlet Boxes
(Dec 1, 1983, 7th Ed.; Rev thru
Oc t 27, 1987)

Service-Entrance Cables
(Feb 9, 1987, 7th Ed.; Rev thru
Feb 10, 1987)

Intermediate Metal Conduit
(Oct 10, 1983, 1st Ed.; Rev
Apr 10, 1986)

High Intensity Discharge Lighting
Fixtures (Dec 10, 1984, 2nd Ed.;
Rev thru Jul 27, 1987)

2. GENERAL REQUIREMENTS. Items of the same classification shall be identical
including equipment, assemblies, parts, and components.
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•

•

••
•

•
--

•

••
•

2.1 Code Compliance. The insta llation shall comply with the requirements and
reconunendations of NFPA No. 70 and ANSI C2.

2.2 Standard Product. Material and equipment shall be a standard product of a
manufacturer regularly engaged in the manufacture of the product and sha 11
essentially duplicate items that have been in satisfactory use for at least
2 years prior to bid opening.

2.3 Nameplates. Each major component of equipment shall have as a minimum the
manufacturer's name, address, and catalog or style number on a nameplate securely
attached to the item of equipment. Nameplates for individual items of electrical
equipment shall be provided on each item of equipment.

2.4 Prevention of Corrosion.

2.4.1 Metallic materials shall be protected against corrosion as specified.
Aluminum shall not be used in contact with earth or concrete. Where aluminum
conductors are connected to dissimilar metal, fittings conforming to UL 486B shall
be used.

2.4.2 Ferrous metal hardware shall be hot-dip galvanized in accordance with
ASTM A 123 and A 153.

2.4.3 Luminaires fabricated from ferrous meta Is, un less hot-dip ga lvanized or of
porcelain enamel finish, shall be factory finished with a weather-resistant finish
in accordance with paragraph: PAINTING AND FINISHING, except exposure shall be
200 hours. Finish color shall be the manufacturer's standard, unless otherwise
indicated.

2.5 Unusual Service Conditions. Items furnished under this section shall be
specifically suitable for the following unusual service conditions.

2.5.1 Altitude. 1500'.

2.5.2 Ambient Temperature. 90oF.

2.5.3 Wind Velocity. 100 mph.

2.6 Verification of Dimensions. The Contractor shall become familiar with
details of the work, shall verify dimensions in the field, and shall advise the
Contracting Officer of any discrepancy before performing any work.

3. SUBMITTALS.

3.1 Proof of Compliance. Where ,materials or equipment are specified to conform
to the s'tandards or pub lications, and requirements of AASHTO, ANSI, ASTM, AEIC,
FM, IEEE, IES, NEMA, NFPA, or UL, or to conform to a Fed. Spec., the Contrac tor
shall submit proof that the items furnished under this section of the
specifications conform to the specified requirements. The label of, or listing in
the Electrical Construction Materials Directory of UL or listing in the Approval
Guide of FM or the manufacturer's certification or published catalog specification
data statement that the items comply with applicable specifications, standards, or
publications and with the manufacturer's standards will be acceptable evidence of
such compliance.
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3.2 Shop Drawings. After receiving complete material lists and before
installation of any of these items, the Contractor shall submit complete shop
drawings and such other descriptive data as the Contracting Officer may require to
demonstrate compliance with the contract documents as required by the CONTRACT
CLAUSES and the SPECIAL CLAUSES. Shop drawings shall be submit ted for the
following items and such other items as the Contracting Officer may direct.

a. Service Entrance Section (Meter Pedestal).

b. Secondary panel boards.

c. Parking Lot/Area lighting luminaires, mounting brackets, poles, and pole
bases.

d. Handholes and pullboxes.

e. Cable.

If departures from the contract drawings are deemed necessary by the Contractor,
complete details of such departures, including changes in related portions of the
project and the reasons therefore, shall be submitted with the shop drawings.
Approved departures shall be made at no additional cost to the Government.

3.3 List of Equipment and Materials. A complete itemized listing of equipment
and materials proposed for incorporation into the work shall be submitted. Each
such itemization shall include an item number, the quantity of items proposed, the
name of the manufacturer of each such item.

3.4 Instruction Manuals. Six copies of instruction manuals shall be furnished
within 7 calendar days following the completion, of factory tests and shall include
assembly, installation, operation and maintenance instructions, spare parts data
which provides supplier name, current cost, catalog order number, and a
recommended list of spare parts to be stocked and all documents previously
submitted and approved.

3.5 Manufacturer's Certifications.

3.5.1 Certificates of Compliance.
manufacturers when the manufacturer's
conformance with other requirements of

Certificates shall be
pub Hshed data or drawings
these specifications.

prepared by the
do not indi.cate

3.5.2 Certified Factory Test Reports. Certified factory
submitted when manufacturers perform routine factory tests
the manufacturer, including tests required by standards
APPLICABLE PUBLICATIONS.

test reports shall be
normally performecl bv
listed in paragraph:

3.6 Contractor's Data. The Contractor shall submit the following types of rIata
to supplement the manufacturer's data and drawings and Contractor's drawings.

3.6.1 Certifications. Certifications shall be submitted when specified or
required, including Certified Factory and Field Test Reports, and Certificates of
Compliance submitted in lieu of other proofs of compliance lITith these contract
provisions.
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•

.- 3.6.2
shall
Field

CertiHedFie Id.Test Reports. Field tests shall be made and test reports
be written and certified by the Contractor to the Contracting Officer.

tests shall include cable, operational, and resistance-to-ground tests.

•
3.7 Contractor's Drawings. The Contractor shall submit drawings as required to
supplement .contract drawing s, manufacturer's data and drawings, and Contractor's
data to demonstrate compliance with applicable contract requirements. Drawings
shall be dimensioned or scaled to show the re lative arrangement and mounting
details of the equipment or equipment assemblies.

4.1 Cables. Cables shall be of annealed copper, except that 1350 alloy aluminum
conductors may be used as an equivalent for copper conductors of No. 6 AWe and
larger. 'Intermixing of copper and aluminum conductors in these sizes is . not
permitted, except at connections to conductors not provided under this· contract.
Design is based on copper conductors and aluminum conductors shall have an
ampacity not less than that of the indicated copper conductors. Cables shall be
si.ngle-conductor type, unless otherwise indicated.

•

•

4. MATERIALS AND COMPONENTS.
following requirements.

Materials and equipment shall conform to the

••
•

•

•

••
•

4.1.1 Low-Voltage Cables. Low-voltage cables shall conform to UL 854 for Type
USE service entrance cable and shall utilize either cross-linked, thermosetting
polyethylene or ethylene-propylene-rubber insulation •

4.1.2 Grounding Cables. Grounding cables shall be bare, except where installed
in conduit with associated phase conductors. Insulated cable shall be of the same
material, green color-coded, and shall be insulated to match associated phase
conductors, except that cable need be rated no more than 600 volt. Bare cables
shall be ASTM B 8 soft-drawn unless otherwise indicated; aluminum is not
acceptable.

4.2 Cable Connectors.

4.2.1 Connectors for Low-Voltage Cables. Fed. Spec. W-S-610; UL 486A for copper
conductors and UL 486B for alumi.num conductors; and ANSI Cl19.1 for sealed
insulated connectors.

4.3 Concrete. Concrete shall be 3000 psi at 28 days.

4.4 Conduit and Fittings, Steel.

4.4.1 Conduit, Intermediate Metal. UL 1242.

4.4.2 Conduit, Rigid. ANSI C80.l and UL 6.

4.4.3 Conduit Outlets and Fittings. NEMA FB 1, and UL 514.

4.5 Duct and Conduit Calking Compound. Compounds for sealing ducts and conduit
shall have a putty-like consistency workable with the hands at temperatures as low
as 35 degrees F., shall not slump at a temperature of 300 degrees F., and sha 11
not harden materially when exposed to the air. Compounds shall readily calk or
adhere to clean surfaces of plastic ducts; metallic conduits or conduit coatings;
concrete, masonry, or lead; any cable sheaths, jackets, covers, or insulation
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materials;
noticeably
Compounds
materia Is.

and the common metals. Compounds
changing characteristics, or

shall have no injurious effect

shall form a seal without dissolving,
removing any of the ingredients.
upon the hands of workmen or upon

4.6 Duct and Fitting s, Nonmeta llic Type
thicknesses and fittings shall be suitable
single, round-bore type. Ducts shall be
applications requiring the same type of ~ll

for Insta llation Underground. Wall
for the application. Ducts shall be
of the same material when used for
thickness.

4.6.1 Plastic. NEMA TC 6 Thickwall: Type DB. Conduit fittings shall conform to
the applicable NEMA standards, except that where NEMA standards for conduit
fittings do not exist for the type of plastic installed, fittings shall be as
recommended by the conduit manufacturer.

4.7 Grounding and Bonding. Equipment, UL 467. Wire, ASTM B 8, softdrawn
copper. All connections below grade shall be fusion welded. Connections above
grade shall be fusion welded or connectors in accordance with UL 467.

4.8 Lamps and Ballasts, High-Intensity-Discharge Type. Lamps shall be suitable
for the burning position utilized. Ballasts shall conform to ANSI C82.4; shall be
coordinated to the lamp the ballast supplies; shall be rated for the voltage
indicated; and shall have a power factor of not less than 90 percent, a crest
factor of 2.0 or less, and a voltage range of not less than plus or minus
10 percent. Ballasts shall be suitable for operating at 5 degrees F. and above.

4.8.1 High-Pressure Sodium Lamps. ANSI C78.380, installed where indicated.

4.9 Luminaire Components, Parking LotiArea Lighting.

4.9.1 Luminaires. Attachments, ANSI C136.3. Classification, ANSI C136.2. Fie ld
identification marking, ANSI C136 .15. Interchangeability, ANSI C136. 6 for meta I
heads and reflectors, and ANSI C136.9 for sockets. Luminaires, side-mounted,
ANSI C136.14. Sockets, ANSI CI36.11.

4.9.2 Photo-Control Devices. ANSI C136.10.

4.10 Luminaries.

4.10.1 HID. UL 57 and UL 1572.

4.11 Namep lates. Nameplates shall be made of corrosion-resistant meta I with not
less than 1/4 inch tall raised or engraved characters. The nameplate shall be
mounted on the front of the enclosure.

minimum.
4.12 Pad lock s. Padlocks shall conform to Fed. Spec. FF-P-I0l, size 3-1/2

4.13 Poles.

4.13.1 Metal. Poles shall be steel.

4.14 Protective Apparatus and Metering Devices.
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•
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4.14.1 Circuit Breakers, Low-Voltage. Power, NEMA SG 3; mo lded-case, NEMA AB 1
and UL 489.

4.14.2 Fuses, Low-Voltage, Current-Limiting Types. Fed. Spec. W-F-1814, Class L
or UL 198E, Class R.

4.14.3 Walthour Meters. All meters will be furnished and installed by the
uf"ility company. The Contractor shall provide meter sockets to meet Arizona
Public Service requirements.

4.14.4 Panelboards. NEMA PB 1.

4.14.4.1 All panelboards shall be equipped with padlock attachments.

4.14.5 Switchboard, Dead-Front Distribution Type. NEMA PB 2.

4.14.6 Control Cabinets NEMA 3R construction and equipped with padlock
attachments.

4.15 Service Entrance Equipment shall be UL listed and approved for use by the
Arizona Public Service. Equipment outdoors shall be in NEMA 3R enclosure.

5. GENERAL INSTALLATION REQUIREMENTS. Steel conduits installed underground shall
be installed and protected from corrosion. Except as covered herein, excavation,
trenching, and backfilling shall conform to the requirements of SECTION:
EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS. Concrete work shall
conform to the requirements of SECTION: CONCRETE.

••
4.16 Warning Signs, High-Voltage.
approved equal.

ANSI Z35.1, porcelain enameled steel or

•

•

6. CABLES, GENERAL REQUIREMENTS. The type of installation, sizes, and number of
cables shall be as indicated. Conductors larger than No. 8 AWG shall be
stranded. Each circuit shall be identified by means of fiber, laminated plastic,
or nonferrous-metal tags, or approved equal, each handhole, each pullbox, each
junction box, and at each terminal. Loads shall be divided as evenly as
practicable on the various phases of the system. Manufacturer's written
recorrnnendations shall be furnished for each type of splice, and for fireproofing
application methods, and shall be approved before any work is done. Compounds and
tapes shall be electrical grade suitable for the cable insulation provided and
shall use design materials and techniques recommended by the manufacturer.
Maximum length of cable pull and cable pulling tensions shall not exceed the cable
manufacturer's recommendations.

• 6.1 Duct
splices in
conductors
conductors.

Line Installation. Cables shall·· be installed in duct lines. Cable
low-voltage cables shaH be made in handholes only. Neutral and ground
shall be installed ~n the same duct with their associated phase

••
•

7. LOW-VOLTAGE CABLES. Cable shall be rated 600 volts. Other parts of cable
systems such as splices and terminations shall be rated at not less than 600
Volts. Splices in wires No. 10 AWG and smaller shall be made with an insulated,
s01der1ess, pressure type connector, Type I, Class 1, Grade B, Style G, or Type
II, Class 1 of Fed. Spec. W-S-610 and conforming to the applicable requirements of
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UL 486A. Splices in Wires No. 8 AWG and larger shall be made with noninsulated,
$Olderless, pressure type connector, Type II, Class 2 of Fed. Spec. W-S-610,
conforming to the applicable requirements of UL 486A and UL 486B. They shall then
be covered with an insulation and jacket material equivalent to the conductor
insulation and jacket. All splices below grade or in wet locations shall be
sealed type conforming to ANSI C1l9.1 or shall be waterproofed by a sealant
filled, thick wall, heat shrinkable, thermosetting tubing or by pour~ng a
thermosetting resin into a mold that surrounds the joined conductors.

8. DUCT LINES. Duct lines shall be nonencased direct-burial, th ick-wall type.
Communication lines run elsewhere may be direct-burial, thick-wall type.

8.1 Requirements. Numbers and sizes of ducts shall be as indicated. Duct lines
sha 11 be laid with a minimum slope of 4 inches per 100 feet. Depending on the
contour of the finished grade, the high-point may be at a terminal, a handhole, a
pullbox, or between handholes. Manufactured 90-degree duct bends may be used only
for pole or equipm:!nt risers, unless specifically indicated as acceptable. The
minimum manufactured bend radius shall be 18 inches for ducts of less than 3 inch
diameter, and 36 inches for ducts 3 inches or greater in diameter. Both curved
and straight sections may be used to form long sweep bends as required, but the
maximum curve used shall be 30 degrees and manufactured bends shall be used.
Ducts shall be provided with end bells whenever duct lines terminate in manholes
or handholes. Duct line markers shall be provided as indicated at the ends of
long duct line stubouts or for other ducts whose locations are indeterminate
because of duct curvature or terminations at completely below-grade structures.
In lieu of markers, a 5-mil brightly colored plastic tape not less than 3 inches
in width and suitably inscribed at not more than 10 feet on centers with a
continuous metallic backing and a corrosion resistant 1-mil metallic foil core to
permit easy location of the duct line, shall be placed approximate ly 12 inches
below finished grade levels of such lines.

8.2 Treatment. Ducts shall be kept clean of concrete, dirt, or foreign
substances during construction. Field cuts requiring tapers shall be made with
proper tools and match factory tapers. After a duct line is completed, a standard
flexible mandrel shall be used for cleaning followed by a brush with stiff
bristles. Mandre Is shall be at least 12 inches long and have diameters 1/4 inch
less than the inside diameter of the duct being cleaned. Pneumatic rodding may be
used to draw in lead wires. A coupling recommended by the duct manufacturer shall
be used whenever an existing duct is connected to a duct of different material or
shape. Ducts shall be stored to avoid warping and deterioration with ends
sufficiently plugged to prevent entry of any water or solid substances. Ducts
shall be thoroughly cleaned before being laid. Plastic ducts shall be stored on a
flat surface and protected from the direct rays of the sun.

8.3 Nonencased Direct-Burial. Top of duct lines shall be not less than 24 inches
below finished grade. Ducts shall be installed with a minimum of 3 inches of sand
or stone-free earth around each duct, except that between adjacent electric power
and communication ducts, 12 inches of sand or stone-free earth is required.
Bottoms of trenches shall be graded toward handholes and shall be smooth and free
of stones, soft spots, and sharp objects. Where bottoms of trenches comprise
materials other than sand or stone-free earth, 3-inch layers of sand or stone-free
earth shall be laid first and compacted to approximate densities of surrounding
firm soil before installing ducts in direct-contact tiered fashion. Joints in
adjacent tiers of duct shall be vertically staggered at least 6 inches. The first
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•• 4 inch layer of backfill cover shall be sand or stone-free earth compacted as
1>reviously~pecified. Duct banks may be held. in alinement with earth. However,
high-tiered banks shall use a wooden frame or equivalent form to hold ducts in
alinement.: prior to backfilling. Selected earth at duct banks shall be thoroughly
tamped in 4- to 6-inch layers.

•
8.4· Installation of Couplings. Joints in each type of duct shall be made up in
accordance with the manufacturer's recommendations for the particular type of duct
-and coupling se lected and as approved. In the ab sence of spec ific
recommendations, various types of duct joint couplings shall be made watertight as
spec ified.

•
8.4.1 Plastic Duct. Duct joints shall be made by brushing a plastic solvent
cement on insides of plastic coupling fittings and on outsides of duct ends. Each
duct and fitting shall then be slipped together with a quick one-quarter-turn
twist to set the joint tightly.

8.5 Ground Rods. In each handhole, at a convenient point close to the wall, a
3/4 inch by 8-foot copper-clad steel ground rod shall be driven into the earth.
When precast concrete handholes are used, the top of the ground rod may be be low
the floor and a No. 8 AWG tinned ground conductor brought into the handhole
through a watert ight sl eeve in the handho Ie wa 11. Th is ground rod sha 11 be
utilized to ground fixture poles as indicated.

9.1 Concrete Pads. Concrete pads shall be constructed as ind icated.
concrete pads shall be level and shall project 4 inches above finished
grade and sloped to drain. Conduits for primary, secondary, and
conductors shall be set in place prior to pouring of concrete pads.

cOmpany.

Padlocks shall be provided for all electrical panels.

Tops of
paving or
ground ing

Transformer stations will be provided by the utilityTRAN SFORMER STATIONS •

9.2

9.

•

••
•

10. LIGHTING.

•

•

10.1 Parking LotiArea Lighting Luminaires. Luminaires shall be of the enclosed
type each consisting of a cast aluminum housing, a finished aluminum reflector for
corrOS10n protection, an enclosing glass refractor or globe providing the
indicated IES RP-8 type light distributions, and a slip-fitter capable of adapting
to 1-1/4 inch through 2 inch mounting brackets. Luminaire heads shall have
standard dimensions suitable for interchangeable, standard optical assemblies.
Heads shall be internally wired and rated 600 volts. Where indicated, luminaires
shall be equipped with weatherproof plug-in or twist-lock receptacles to receive
photo-control elements. Lamps aha 11 be of the sizes and types ind icated and
provided with appropriate ballasts.

••
10.2 Vandal-Resistant Construction. Where indicated, luminaires shall be
provided with vandal-resistant construction. Exposed diffusers, reflectors, or
refractors shall be of a polycarbonate resin, except that other material may be
used if protected by a polycarbonate resin shield or cast metal guard. Luminaires
mounted 15 feet and less above grade shall have exposed screws of the tamper
resistant type.
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10.3 Photo-Control. Where indicated, luminaires shall be individually controlled
by a photo-control element mounted on the luminaire. Each photo-control element
shall have an adjustable operating range of approximately 0.5 to 5.0 footcandles
and shall be mounted in a replaceable, weatherproof, plug-in or twist-lock
assembly.

10.4 Poles. Lighting poles shall be a nominal 20 feet in length of steel, as
indicated. Poles shall be suitable for use with underground supply conductors.
Po les shall be designed for a wind ve loc ity of 100 mph at the base of the pole,
for a wind gust factor of 1.3, and for the height and drag factors recommended by
AASHTO Standard Spec ifications for structura 1 supports for highway signs,
luminaries, and traffic signals. The effective projected area of luminaires and
other pole-mounted devices shall be taken into account in pole design. Poles
shall have grounding provisions. Bases shall be of the anchor-bolt-mounted
type. The type of pole shaft material provided shall not be mixed on any project.

10.4.1 Steel Poles. Steel poles and steel brackets shall be hot-dip galvanized
in accordance with ASTM A 123 and shall not be painted.

10.4.2 Pole Setting. Poles shall be mounted on cast-in-place foundations.
Conduit ells shall be provided for cable entrances into pole interiors.

10.4.2.1 Cast-In-Place Foundations. Concrete foundations, sized as indicated,
shall have anchor bolt s accurate ly set in foundations using templates supplied by
the pole manufacturer. After the concrete has cured, pole anchor bases sha 11 be
set on foundations and leveled by shlimming between anchor bases and foundations or
by setting anchor bases on leveling nuts and grouting. Poles shall be set
plumb. Anchor bolt s shall be the manufacturers I standard, and not less than
necessary to meet the pole wind loading specified herein and other design
requirements.

11. HANDHOLES AND PULLBOXES. Concrete handholes and pullboxes shall consist of
precast reinforced concrete boxes, extensions, bases, and covers. Concrete
reinforc ing shall be that wh ich is regularly used in ~he standard products of the
manufacturer. Handhole and pullbox tops shall be flush with sidewalks or curbs or
placed l/2-inch above surrounding grades when remote from curbed roadways or
sidewalks. Covers shall be marked Low-Voltage and provided with 2 hold-down
bolts. Each box shall have a suitable opening for a ground rod. Conduit, cable,
ground rod entrances, and unused openings sha 11 be sealed with mortar. In paved
areas, frames and covers for handhole entrances in vehicular traffic areas shall
be rated for H20 wheel loads in accordance with AASHTO Standard Specifications for
Highway Bridges, and top of covers shall be flush with the finished surface of the
paving.

12 • METER PE DESTALS •

12.1 General. Meter pedestals shall be NEMA 3R raintight and suitable for
service equipment. Meter pedestals shall be of the concrete-base-mounted type,
consisting of a meter section and panelboard section, assembled as a single
integral unit in a substantial weatherproof and tamperproof metal enclosure. The
metal enclosure shall have locking provisions and shall be provided with a 2 inch
padlock. Exterior shall have rust inhibiting primer and two coats of dark green
enamel. Interior finish shall be white enamel. Arrangement shall be as shown.
Meter insta llation sha 11 meet APS requirement. Pane lboards shall be c ircu it
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•• breaker equipped, Type 1. Circuit breaker interrupting capacities shall conform
to Fed. Spec. W-C-375 unless otherwise indicated. Single-pole breakers shall be
full module size; two poles shall not be installed in a single module. Plug-in
type circuit breakers are not acceptable. Directories shall be typed to indicate
load served by each circuit and mounted in holder behind protective covering.

12.2 Installation. Meter pedestals shall be mounted on a concrete base,
reinforced as indicted. The top of the concrete base shall be approximately
3 .inches above the finished grade. The base shall be of adequate size to project
beyond the equipment and sloped to drain. Concrete shall be 3000 psi minimum at
28 days. The metal enclosure shall be secured to the concrete base by a minimum
of 4-1/2 inch galvanized anchor bolts.

•

• 13. . GROUNDING.
junction boxes,
metallic parts of

Neutral conductors, metallic
poles, electrical equipment,

equipment shall be grounded.

conduits,
and other

cable terminations,
noncurrent-carrying

•

••
•

•

•

••
•

13.1 General Requirements. A resistance of not greater than 25 ohms shall be
provided, unless otherwise specified. Ground resistances shall be measured l.n
normally dry conditions not less than 48 hours after rainfall. Resistances of
systems requiring separate ground rods, rather than a counterpoise, shall be
measured separately before bonding below grade. The combined ground resistance of
separate systems bonded together below grade may be used to meet the specified
ground resistance, but the minimum number of rods indicated must still be
provided •

13.1.1 Ground Rods. Ground rods shall be copper-clad steel, and shall be not
less than 3/4 inch in diameter by 8 feet in length. Unless otherwise indicated,
ground rods shall be driven into the ground until tops of rods are approximately
one foot below finished grade. Where the specified ground resistance cannot be
met with the indicated number of ground rods, additional grounds rods, longer
ground rods, or deep-driven sectional rods shall be installed and connected until
the specified resistance is obtained, except that not more than three additional
8-foot ground rods shall be required at anyone _installation. Ground rods shall
be spaced as evenly as possible at least 6 feet apart and connected 2 feet below
grade.

13 .1.2 Connections. Connections above grade shall be made by a fusion-welding
process and those below grade shall be made by a fusion-welding process. Where
ground wires are connected to aluminum-composition conductors, specially treated
or lined copper-to-aluminum connectors suitable for this purpose shall be
utilized.

13.2 Neutral Grounding. Neutral conductors shall be grounded where indicated.
Ground wires shall be not less than No. 1/0 AWG, except that where the rated phase
current exceeds 400 amperes, the size of neutral ground wires shall be increased
to not less than one-half the size of the cross-sectional area of the individual
phase conductors. Neutral ground wires shall be protected by conduit where such
wires run exposed above grade in nonfence-enclosed areas or are run through
concrete construction. Where concrete penetration is necessary, nonmetallic
conduit shall be cast flush with the points of concrete entrance and exit so as to
provide an opening for the ground wire and the opening shall be sealed with a
suitable compound after installation of the ground wire. Bends greater than
45 degrees in ground wire connections to the ground rods or counterpoises are not
permitted.
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13.3 Equipment Grounding. Equipment frames of metal-enclosed equipment, metal
splice boxes, and other noncurrent-carrying metal items, shall be grounded unless
otherwise indicated. Connections to earth shall be made in the same manner as
required for neutral grounding. Equipment or devices operating at less than 750
volts may be connected to secondary neutral grounds.

13.4 Lighting Pole Grounding.
adjacent ground rod by means of
back to neutral ground points
raceways or ground wires.

Bases of lighting poles shall be connected to an
a No. 8 AWG wire. A ground connection from poles
shall also be provided utilizing either metal

13.5 Handhole and Pullbox Grounding. Ground rods installed in electrical
distribution-system handholes and pullboxes shall be properly connected to the
copper wire. Care shall be taken in soldering not to damage metallic cable
sheaths or shields. Ground rods shall be protected with a double wrapping of
pressure-sensitive plastic tape for a distance of 2 inches above and 6 inches
below concrete penetrations. Continuous ground conductor throughout electrical
distribution system using the same size conductor as indicated.

14. TESTS.

14.1 Operating Test. After the installation is completed, the Contractor shall
conduct an operating test for approval. Equipment shall be demonstrated to
operate in accordance with the requirements herein. Tests shall be performed in
the presence of the Contracting Officer. The Contractor shall furnish instruments
and personnel required for the test and the Government will furnish the necessary
electric power.

14.2 Ground-Resistance Measurements. Ground-resistance measurements of each
ground rod shall be taken and certified by the Contractor to the Contracting
Officer. No part of the electrical distribution system shall be energized prior
to the resistance testing of that system's ground rods and grounding system and
submission of test results to the Contracting Officer. Test reports shall
indicate the location of the ground rod and grounding system and the resistance
and the soil conditions at the time the test was performed. When the building
water service is used as a ground or part of the grounding system, ground
resistance measurements shall also be made of this connection. Ground-resistance
measurements shall be made in normally dry weather, not less than 48 hours after
rainfall, and with the ground under test isolated from other grounds. The
resistance to ground shall be measured using the fall-of-potential method
described in IEEE No. 142.

15. PAINTING AND FINISHING.

15.1 Factory Coat ing. Equipment and .component items, inc luding but not 1imited
to transformer stations and ferrous metal luminaires not hot-dip galvanized or
porcelain enamel finsihed, shall be provided with corrosion-resistant finishes
which shall withstand 125 hours of expOStlre to the salt spray test specifieq in
ASTM B 117 without loss of paint or release of adhesion of the paint primer coat
to the metal surface in excess of 1/16 inch from the test mark. The scribed test
mark and test evaluation shall be in accordance with ASTM D 1654 with a rating of r-

not less than 7 in accordance with Table 1, (procedure A). Cut edges or otherwise
damaged surfaces of hot-dip galvanized sheet steel or mill galvanized sheet steel
shall be coated with a zinc rich paint conforming to Mil. Spec. DoD-P-21035.
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15.2 Field Pctinting. Paintihg required for surfaces not otherwise specified and
finish painting of items only primed at the factory, shall be as specified in
SECTION: PAINTING, GENERAL. .

* * * * *
u.s. ARMY ENGINEER DISTRICT, LOS ANGELES
300 North Los Angeles Street
Los Angeles, California

ARMY - C. of E - Los Angeles
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Reference: DACW09-89-B-0023-0001

Bid Opening Date: 7 June 1989

.~
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e

U.S. ARMY ENGINEER DISTIRCT, LOS ANGELES
P.O. Bo>: 2711

Lo. Angele., Califurnia 90053-2325

26 May 1989

AMENDI1EIIT NO. 1

1. Specifications, Reference No. DACW09-89-B-0023, covering, "Arizona Canal Diversion Channel (DreUlY
Draw to Cave Creek) Maricopa County, Arizona," and the drawini' are .odified a. followa: .

1. SOLICITATION, OFFER, AND AWARD (SF 1442).

1.1 Page 1, item BA, line 2. Delete the bid opening date ':31 May 1989" and insert: 7 June 1989

2. BIDDING SCHEDULE. Delete pages BS-l and BS-2 and insert the inclo.ed pages BS-I (Revised) and
BS-2 (Revised).

3. INSTRUCTIONS TO BIDDERS.

3.1 Page IB-8. After paragraph 23 insert:

24. UNLISTED WAGE CLASSIFICATION. Reference is lIade to page IlI-13 of General Wase Decision
A2. 89-2 which obHgates the Contractor to add unlisted clallifications only after contract avard.
DD Form 1565 ''Request for Authorization of Additional Classification and Rate" ahall be uaed for
adding unli.ted clas.ification.

24.1 General W.sge Decision No. AZ 89-2, inclUding ~dificationa, for Beavy and Biahway
Construction project., atatevide, Arizona is in force and effect for this lolicitation. AZ 89-2
contains no cla.ification for "land.cape laborers" and "landscape pipefitters". For bidding
purposes off~ror. lIay allUlle "land. cape laborer" to be covered in the "laborer, Group 1"
clasHicatiop and "landscape pipe fitters" to be covered in the "Ph_bers" and/or "PipefiUers"
classifications.

24.2 In previous aillilar contracts Contractor. have requested and received, after contract avard,
authorization from the Department of Labor, to add additional clallifications for "landscape
laborers" and "landscape pipe fitters" • Theae additional clallification were liated in the General
Wage Decision covering "Building" type con.truction.

4. INDEX OF CXlNTRACT CLA USES.

4.1 Delete pages C-l and C-4 and insert the inclosed plgea C-I and C-4 dated 12 Dec 88 (Rev 5/89).

5. WAGE RATES.

5.1 Delete pIIget Ill-I through RlI-14 and insert the incloted plget Ill-I through 1tl-14 (dated
May 5 1989), Modification No.3.

6. SPECIAL CLAUSES.

6.1 Page SC-I.

6.1.1 Paugraph 1.1, line 2. Delete "639+20" and insertf 693+60

6.1.2 After para.raph 1.1 add:

1.2 Central Avenue Construction. The Contractor .ha 11 COlIlplete the covered aection at Central
Avenue not later than 180 calendar days after the date on which con.truction of the covered
lection i •• tarted. Starting of the covered lection ia defined a. the date that the exi.tinS road
crossing is clo.ed to throush traffic. The time .tated Ihall illclude calptetion of the covered
.ection and the reopening of the atreet to normal traffic.

6.1.3 After paragraph 2.1.2, add:

~_.

2.1.3 Completion of Central Avenue covered lection aa lpecified in lubparagraph 1.2: $500.00

6.2 Page SC-2, paragraph 3.2. In.ert "Ievition A" after the Dhtrict File No.

M.l
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• ~I 6.3 Submittal Regilter, page I of 12. Submittal lilting for Section 2C, paragraph 3.10.

6.3.1 Delete "Polt-Blalt Repair" and inlert: Post Illut Report

6.3.2 Indicate under Type of Submittal: Other, al Noted

6.3.3 Indicate under Action Element: RE-RD

7. SECTION lA, GENERAL REQUIREMENTS.

7.1 Page lA-3. After paragraph 7 add:

7.4 Page lA-7.

7.5.1 Delete paragraph 9.6.4.

Provide at lealt 30 daYI notice to Dimension
relocations. There will be no cost to

Am. 1

-2-

7.5.4 Paragreph 10.1, line 9. Delete "one monthl" and ineert: 30 calendar daYI

7.1 The temporary bridge girders for the Central Avenue detour bridge over the Arizona Canal are
Itored near the intenection of Pinnacle Peak Road and 35th Avenue. Theee 10 girders Ihall be
tranlported by the Contractor from thil location, uled for detour bridge and returned' to thil
location upon removal of the detour bridge. The Dunlap Avenue temporlry bridge girders Ihlll Ilso
be deliYl!red to the location near Pillllicle Peek IOld and 35th Avenue upon naevil of the detour
bridge. . _ .._

9.8 Lighting for Detourl at Central and Dunlap Avenuu. T_porery lighting for the detoun and
final relocation of lighting will be perJumed by Arbonl Public Service Company (APS). The
Contractor Ihall notify APS not 1..1 than 30 calendar daYI in Idvance of the date that temporlry
reloc.tion and final relocatiolll are required (two leparate notificatiolll). APS Ihall be notified
by contacting Loil Winkler at (317-6837) •. There will be no COlt to the Contractor for thia APS
relocation.

9.7.1 Acce.. wi 11 not be provided to the Contractor within a 50 foot radiul of the pedeetrian
bridges Ind utility bridge at the confluence of Arizona Canal teach 2C. (Coordinate with Pulice
ConI traction al lpacified hereinbefore).

7.4.3 Paragraph 9.6.3.3, line 2. Delete "693+20" and insert: 693+60

9.7 Coordination with adjacent Arizona Clnal Diverlion Chlnnel conltraction. Conltruction il in
progress on portiolll of the Arizona Canll Diverlion Channel from Clve Creek to 29th Avenue. The
Contractor Ihall coordinate for diYl!reion and control of water, haul routeI , Contrlctorl work
areas, etc. with the following:

7.2 Page lA-5, parlgrlph 9.4.1.5.

Pulice Conltruction, Inc.
2033 Welt Mountain View load
Phoenix, Arizonl 85021
Telephone Number (602) 944-2241
Attention: Don Webb

7.2.1 Line 5. Delete "will be inlulling their permanent linee" and ilUlert: will install the
permlnent Iines

7.2.2 Line 7. Delete "one month's" end insert: 30 calendar 1IIyl

7.5.5 Plragraph 10.2. At the end of the paragraph add:
Cabl e Ccmpany for both the temporary. and peTilanent
the Contractor for these relocations.

7.5.3 After paragraph 9.6.6.2 inlert:

7.4.1 Paragreph 9.5.B, line 1. Delete "will be allowed frQlll 19th Avenue" and insert: will only be
allowed from 23rd Avenue, 19th Avenue

7.5 Page lA-B.

7.5.2 Paragraph 9.6.6.1, line 3. Delete "one-lIOnth'l" end insert: 30 cl1endar dayl

7.4.2 Paragreph 9.6.3.2, line 4. Delete "reetored, prior" and insert: reetored on the original
alignment, prior'

7.3 Page lA-6, paragraph 9.5.6, lines 5 and 6. Delete "each erea. In addition" and insert: each
area, and he shall lubmit to the Contracting Officer the propoled grading plan for approval.

•
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7.6 Page 1A-9.

7.6.1 Paragraph 15, line 3. !le let e "Haricopa County Flood * * * as additionally insured"
and insert: Flood Control Diltrict of Haricopa County Ihall be named al additionally insured
for $1,000,000.

7.6.2 After paragraph 15 add:

16. PROGRESS PAYMENTS. Reference is made to the claule of the contract entitled "PrOlDpt Payment
for Con.truction Contracta", which obligate. the Goverraent to _ke Invoice payaenU within a
specified period of time. In order to adequately inspect the work and detenaine the adequacy of
the Contractor'l performance under the contract, the GoverDlDent will require 2S calendar day. for
IDIking .och paymentl in lieu of the 14 dayl lilted in the claule.

8. SECTION IB, MEASUREMENT AND PAYMENT.

8.1 Page !B-1, paragraph 2.1. line 7. Delete "poole. other" inaert: poole, al phalt , other-'8.2 Page 1B-2. paragraph 3.2.5, line 2. Delete "placed" and insert: paid

8.3 Page 1B-3.

8.3.1 After paragraph 6.1, delete "7.2" and insertl 6.2

8.3.1.1 Line 2 of renumbered paragraph delete: box

• 8.3.2 Paragraph 7.1, line 2.
channel, covered

Delete "rectangular channel covered" and insert: rectangular

•

•

•

8.3.3 Paragraph 8.1, line 4. Delet.e "741+90 and 741+15" and insert: 740+15 and 741+90
. ---

8.4 Page 1B-4.

8.4.1 Plragraph 9 •.
8.4.1.1 Line 7. Delete "Bikepathl, 8IId" and insert I Sikepath.. except Sikepathl
between Station 692+05 and Central Avenue, and Station 675+70 and Dunlap Avenue;

8.4.1.2 At the end of the paragraph add: Payment will llOt- include color admixture for underpau and
underpass rampl for which leparate payment. are provided.

8.4.2 Paragraph 10.1, line 2. !)elete "Bid Schedule or" and insert: Bidding Schedule on

8.5 Page 18-6.

8.5.1 Delete paragraph 20.1 and inaertl

20.1 Payment for the Air Jumper Line will be made at the applicable contract price. which payment
.hall con.titute full campensation for all labor, aaterial and equipment to con.truct the air line
including trenching. inst.ll.tion and b.ckfill of the new line .bove the co.pleted covered channel
.nd underp•••• cQlDplete.

8.5.2 Paragr.ph 21. 1.

8.5.2.1 Line 4. Delete "connection. water" and insertl connection., w.ter

•
8.5.2.2 Line. Sand 6 •
• ervice connection••

8.6 Page IS-7.

Delete "cmaplete with" and inaerti coaplete with .etere.

8.6.1 Delete paragr.ph 26.1 and inaertl

26.1 HeBlurement of curb .nd gutter will be made to the ne.relt linear foot mea.ured horizontally
from end-to-end of the curb .nd gutter in pl.ce.

8.6.2 Paragraph 26.2, line 5. Delete ".pillvaYI. and" and insert: .pillway., curb. retlloved for the
Contractor'. convenience and curb placea for paving .tone, and

•

•
8.6.3 Paragraph 27.1. line 7.
landscape between

Delete "top .oil between" .nd inaertl

-3-
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•

•
8.6.4 Parallraph 28.1, line 4. Delete "including enclosures" and itlllert:
station between Station 673+20 and 693+00, enclosures,

8.6.5 Delete paragraph 29.1 and insert:

including irrigation

•

•

29.1 Measurement of PVC Conduits at Central and Dunlap Avenue will be .ade to the nearest linear
foot measured end-to-end of the conduits acceptably inatalled.

9. SECTION 10, ENVIRONMENTAL PROTECTION.

9.1 Page ID-2, paragraph 3.1. After subitem (9) and add:

(IO) Methods for preventing the generation of dUlt due to hie operation in conltruction Bones,
along haul routes, in equipment parking areas and in waate areaa located on the project lite.

10. SECTION IE, DETOURS, STREET REOONSTRUCTION, AND TRAFFIC OONTROL rACn.ITIES.

10.1 Page IE-I.

10.1.1 Paragraph I, line I. Delete "DETOURS" and inurt: lENERAL

10.1.2 Paragraph 2.

10.1. 2.1 Line 1. De lete "REQUIRED"

•• 10.1.2.2 Line 4.
REQUIREMENTS

Delete "RESTRICTIONS for ti.ing of phuing on Dunlap" and insert: lENEIAL

•

•

•

•

10.1.3 Paragraph 3.6, line 2. Delete "43rd Avenue and Beardsley Road" and insert: 35th Avenue and
Pinnacle Peak Road

11. SECTION 2A, DIVERSION AND OONTROL OF WATER.

11.1 Page 2A-1.

11. 1. I Paragraph 1. 1.

11.1.1.1 Lines 3 and 4. Delete "urban runoff," and insert: urban runoff, flOlls frOlll upstream work
on the Arizona Canal Diversion Channel,

11.1.1.2 Lines 8, 9, 10, and 11. Delete "the stream or * * * work, and all" and insert: the
construction area shall be dewatered prior to Commencement of work. All

11.1.1.3 Line i5:-llelete "Itream flOll," and insert: ItreamflOll urban runoff, lide drains,

12. SECTION 2C, EXCAVATION.

12.1 Page 2C-4.

12.1.1 Delete paragraph 4.1 and insert:

4.1 Location of shoring Ihall be al indicated.on the dravinal.

12.1.2 Paragraph 5, lines 5 and 6. Delete "at the Contractor'a option" and insert: in accordance
with EM-385-I-l (Safety Manual).

13. SECTION 20, FILLS AND SUBGRAIlE PREPARATION.

13.1 Page 2D-I, paragraph I. Fram the lilt of AST" Standardl delete D 3877.

13.2 Page 2D-6, paragraph 7.3, line 13. Delete "roch" and itlllert: ..ock

14. SECTION 2F, ASPHALT CONCRETE.

14.1 Page 2F-3, paragraph 6. Under co lUlllll "Sieve Opening", de lete "No. 50" and insert: No. 30

14.2 Page 2F-4. After paragraph 9.6 add:

9.7 All equipment, tools and lIachines used in the perfOl'1llance of work .pecified herein Ihall be
subject to approval and .hall be maintained in .atisfactory working condition••

AlII. 1
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16. SECTION 2J, IRRIGATION SYSTEM.

15. SECTION 2H, MISCELLANEOUS AGGREGATES.

14.3 Page 2F-6, paragraph 17.1.

Page 2K-2.

12. IRRIGATION LINES AND APPURTENANCES are ahawn ache1llatically on the project plana. Prior to
installation, the Contractor shall furnish ahop drawinga, at a ac.la accept.ble to the Contracting
Officer, showing the intended dimenaion.l loc.tion of all ..in and 1.teral lines (other th.n
dripline), .nd .11 other irrig.tion .ppurtenances (other than aprinkler he.da and dripline
emitters). Shop ~r.wings, if prepared in .ccordance with the requireaenta of the Special Clausea,
lIIay be sublllitted .a "as-built drawings".

SECTION 2K, CONCRETE SIDEWALKS, BIKE PATHS, CURBS, GUTTERS AND mllVEWAY ERTWCES.

16.2 Page 2J-14, paragraph 6.13, line 1. Delete ''Water'' and inaertf Electrical

16.1 P.ge 2J-6, par.gr.ph 5.8.1, line 5. At the end of the par.gr.ph .dd: The a.ster reaote control
valve and remote control valves P-I through P-6 ahaU be br.... Vahe da...nd typn are .a
indicated on drawinga.

14.3.1 Lines I through 5. Delete "the finiahed pavelllent * * * 1/2 inch difieient" and huert: The
finished pavement shall not be 1II0re than 1/4-inch Ie.. than the thickne.. apecified on the drawin&s.
If the pavelllent ia 1II0re th.n 1/4-inch dificient

15.1 Page 2H-1. After paragraph 2.7 add inaert:

16.3 Page 2J-15. After p.r.gr.ph II add:

2.8 Prepar.tion of Subgrade. Prior to placin~ th~ deaert gr.nite (D.G.) aurfacin& the aubgr.de
shall be deaned of all foreign aubatancea. luta or aoft, ,ie1din& apota that aay .ppear in
aubgrade, areas having inadequate cOlllpaction, and devi.tiona of the aurf.ce froa requirellenta set
forth herein ah.ll be corrected by looaening, removing, and by adding approved aateri.l, resh.ping
to line .nd grade, and recOlllpacting to apecified denaity requirementa.

17.

17.1

17.1.1 Par.gr.ph 4.1, lines 5 through 9. Delete "The concrete aixtures .hall * * * dense natural
aggregat es ."

•

•

•

•

•

•

17.1.2 P.ragraph 4.2, linea 6 through 8. Delete "The concrete aixturea * * * in the foras."

18. SECTION 2L, SIDE DRAINS.

•
18.1 Page 2L-3, paragraph 6.2, line 2. Delete "gratinga" and inaert: ,ratin,s aa ahown on drawings.

19. SECTION 2N, TURF.

19.1 Page 2N-5.

19.1.1 Delete paragraph 7.2 and insert:

•
7.2 Applying Seed. Rye eeeding and Berwude over aeedin, ahaU be .a apecified hereinafter.
Prior to over .eeding with Bermud. the ed.ting Rye gra...h.ll be fhil aoved (acalping) to the
ground, and the area .eriHed with approved aethod.. All chippilll and waite aat,rial .IuiU be
removed frum the aite prior to over .eeding.

•
19.1.2 P.ragraph 7.2.1, line I. Delete "April 30" and inaertf lIoveaber I

19.1.3 Delete p.ragraph 7.2.2 .nd insert:
. ---

7.2.2 Ilerwuda over aeeding from June I to September 30. The .eed and fertilizer .hall be aixed
in the required ..aunt of water to produce • hama,eneoua alurry and then uniforwly applied under
preasure at the following rate. (dry weigh~) per .cre:

•
BERMUDA OVER SEEDING

2,000 Iba. wood cellulose fiber aulch
300 Ibs. 16-20-0 inor,anic fertilizer
140 Iba. of aeed lIIix
300 Iba. alew reI.... fertilizer 18-6-12

•
Over seeded area will conform to requirement. apecified in paragraph: TURF ESTABLISHMENT PERIOD.

Am. 1
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20. SECTION 2Q, EXCAVATING, TRENCHING AND BACKFILLING FOR UTILITIES.

23. SECTION 3A, PORHWCIUt FOR ClONCllET£.

" ..._.

Placement
Restrictiona

No pumping

,...' None

Cancrete .ixturel
containing Type II
ce.ents with flyuh

Curba, Guttera and Sidewalka.
Dental Concrete

SllJlllp
Ranee

0-2 inches

1-4 inchea

Concrete mixturel
containing Type II
or It cementl

0.65
None

Invert and Footinga

Vertical Walls and
Other El.-ents

25.2 Page 3E-ll. Delete paragraph 6.4.2.1.

25.1 Page 3E-6, TABlE I, Item (5). Delete "width of aection" and inaertl width of channel aection

25. SECTION 3E, CONCRETE.

24.1 Page 3C-3, paragraph 5. At the end of the paragraph add: No cutting of reinforcing ateel by
torch will be allowed without approval of the Contracting Officer.

24. SECTION 3C, ~TE!L BARS, STEEL WELDED WIilE FABRIC, AND ACCESSORIES FOR CONClEn: REIIlFORCEMENT.

23.2 Page 3A-5, paragraph 8.2, line 3 (frea top of page). Delete "and at vitne.. the" and inaert:
and at the expense of the Contractor. The Contracting Officer ahall either witnela the

21.1.2 Delete paragraph 5.3.

23.1 Page 3A-4, paragraph 8.2, lines 7 through 11. Delete "Concrete with Type • • • with flyuh" and
insert:

21.1 Paragraph 5.1, linea 2 and 3. Delete "ahall be the ahape indicated on the dr_ingl" &l\d
inaert: Ihall match the ahape and color of pavers installed on the Ariaona Canal Reach 2C Project.

12. INSPECTION. The Contractor aha 11 allow 24 hOUri for the City of Phoetib Water and Wastewater
Department to inspect the completed line prior to backfilling.

22.1 Page 2S-2. After paragraph 11, add:

- - ..

22. SECTION 2S, AIR JOOER LINE, PVC SEWER PIPE AND FITTINGS.

20.1 Page 2Q-3, puagraph 5.5. Delete "testa are perfonaed." and inaertl testa and inspectionl are
performed. Reprelentatives of the utility owner shall be notified II apecified in SECTION: GENERAL
REQUIREMENTS in order to coordinate inapection of the ceapleted relocation. The Contractor ahall
allow 24 houra at each location for the owner to inapect the relocation prior to backfilling.

21. SECTION 2R, CONCRETE PAVING STONE.

21.1 Page 2R-l.

25.3.2 Paragraph 7.4. Delete the table at the end of the paralra~'and inaertl

25.3.1 At top of page under ''Water-C.-ent Ratio, by Wt." add the followingl

25.3 Page 3E-12.

•

25.4 Page 3E-13 , paragraph 7.5, line 5. Delete "the representative" and ineertl repreaentative

•
25.5 hge 3E-2l, paragraph 12.2, linee 19 and 20. Delete "surfac... all repairs to •• • of Form
Rf!IIlOval" and insert: aurfaces. All repain shall be completed vithin 24 houre of form rl!1lOval •

25.6 Page 3E-25, paragraph 15.2.2.2, line 5. Delete "GIlADING" and inuru Moisture Cootent, of
aubparaeraph: Fine Aggregate

25.7 Page 3E-26, paragraph 15.2.6.1, line 10. Delete "2.0 percent" and inlert: 3.0 percent
- ---

Am. 1
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•

•

•

•

•

•

•

•

•

26. SECTION 5A, MISCELLANEllJS METALS.

26.1 Page 5A-4, paragraph 4.1. At the end of the paragraph add: The dry film thickness of the
three-coat application ahall not be leas than 4.0 .ils with the primer having a ~nu.um dry thickness
gf 1.5 mils.

II. This amendment shall be attached to and shall become a part of the .pecificationa.

TADAHIltO ONO
Colonel, tE
C~aDdial

Inc 1.
1. Pages BS-l (Revised) and B8-2 (Revised)
2. Pages C-l and C-4
J. Wage Rates pp. RWol through RWoI4, Mod. No.3
4. Drvgs. 252/673, 680, 682 through 688, 690, 691, 694, 696, 697, 699, 252/700, 701 through 705, 707,
708, 711 through 714, 733, 734, 741, 742, 746, 749, 755, 759, 760, 761, 763, 768, 774, 777, 779, 783
through 785, 782, 789, 791, 793, 795, 796 through 799, 252/800, 812

NOTICE: Bidders are required to acknowledge receipt of this amendment on the reverse side of the
SF 1442, in the space provided, or by .eparate letter or telegram prior to opening of
bids. Failure to acknowledge all amendment. may cause rejection of the bid.

~"
(Jrified

~, Am. 1
ARMY - c. of E. - LOl Angeles
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Reference: DACW09-89-B-0023-0002

Bid Openi~ Date: 14 June 1989

U. S. ARMY ENGINEER DISTIRCT. LOS ANGELES
P.O. Box 2711

Los An«eles. California 90053-2325

2 June 1989

AMENDMENT NO. 2

I. Soecifications. Reference No. DACWOq-R9-B-0023. coverin«. "Arizona Canal Diversion Channel (Dreamy
Draw to Cave Creek) Maricopa Countv, Arizona," are lIIOdif1ed a. follows:

27. SOLICITATION, OFFER. AND AWARD (SF 1442).

27.1 Pa«e I. it~ 13A. line 2. Delete the bid openin« rlate "7 June 19Aq" anrl insert: 14 June 1989

2A. INDEX OF r.ONTRACT CLAUS1!:S.

211.1 Delete Da«e8 C-4 and C-5 dated 12 Dec AA and insert the inclosed pa«e& C-4 and C-5 dated
Mav 1911Q.

II. This amenrlment shall be attached to and shall become a part of the specifications.

TADAHIKO eNO
Colonel. CE
COllllllandinll:

Incl. PaJl(es C-4 and C-5

'lOTICE: Bidders are required to acknowled2e receipt of thh amendment on the reverse aide of the
SF 1442, in the SDace provided, or by separate letter or tele2ram prior to openin« of bids.
Failure to acknowled«e all amendments may cause re1ection of the bid.

'.-

AlII. 2
ARMY - C. of 1!:. - Los An2eles

-1':'
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TADAHIKO ONO
Colonel, CE
COIilmandin2...--*

WAGE RATES.

This amendment shall be attached to and shall hecome a part of the soecHications.

Am. 3
ARMY - C. of E. - Los Angeles

-1-

10.3 Unless otherwise specified in the bid, the Bidder wi 11 (l) allow sixty (60) days for
acceptance of its bid; and (2) dve bond" within ten (l0) days after receipt of the forms by the
Bidder.

10.4 In the event the contract is terminated for default, the Bidder ia liable for any cost of
acquirin2 the work that exceeds the amount of its bid. The bid hond, or bonds or notes of the
United States, is available to offset the differencA.

Reference: DACW09-S9-R-0023-0003

Rid OpeninR Date: 14 June 1989

10.2 If the successful bidder, upon acceptance of its bid by the Government within the period
specified for acceptance, fails to execute all contractual documents or Rive a bond(s) as required
by the solicitation within the time specified, the ContractinR Officer may terminate the contract
for default.

U.S. ARMY ENGINEER DISTIRCT, LOS ANGELES
P.O. Box 2711

Los An2eles, Cslifornia 90053-2325

AMENDMENT NO. 3

10.1 The Offeror (Bidder) shall furnish a separate bid bond, or United States bonds, Treasury
notes or other public debt obli2ations of the lmited States, in the proper form and amount. by the
time set for openinR of bids. Failure to do so 118y be cauae for rejection of the bid. The
Contractin2 Officer will return bonds or notes of the United States (1) to unsuccesaful bidders as
soon as practicable after the openinR of bids; and (2) to the successful bidder upOn execution of
contractual documents and bonds (including any necessary c6ninsurance or reinsurance a2reements),
as required by the bid as accepted.

10. BID BOND (HAR 1989) DFARS 252.22S-7007.

6 June 1989

I. ~pecifications, Reference No. DACW09-S9-B-0023, coverinR, "Arizona Canal Diversion Channel (Dreamy
Draw to Cave Creek) Maricopa County, Arizona," are 1IIOdified as follows:

29. INSTRUCTIONS TO RIDDERS.

29.1 PaRes IR-3 and IB-4. Delete para2raphs 10 throu2h 10.~ inclusive and insert:

II.

30.1 Delete paus RW-l, RW-5, and RW-fi and insert the inclosed paus RW-l, RW-5. and RW-fi (dated
May 26, 19A9) Modification No.4. . ....- ...~

If;," ~;f:.'G.:~.~:::G\ \
. ~.,--

-'. . pilf'i· j Nt J ~ _.~ __ ~. •

('~~'.-)-.;~~~~ -·l:~··,·~\!
\ ' ,'V" .,~..:;..-

~~::~, ~~:::~o~~'::~:r:-:~~:::::~~:-:"...,of ,hi. _~ot .n 'M Anro. ~~::~~~A~
SF 1442, in the space provided, or by separate letter or teleRram prior to openiQ2 of bids.
Failure to acknowled2e all amendments may cause re1ection of the bid •

•~,y
V;fJ~~d
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•

230 KV underground electric line at 10th Street
USWest underground duct bank at Dunlap Avenue
Sewage siphons at 19th Avenue. Dunlap Avenue. and Northern Avenue

The following utilities are shown on the plans and have been adjusted for the
ACDC construction. They are listed here because they are major lines and the
contractor needs to use caution working around them.

ACDC REACH THREE
UTILITY COORDINATION

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
7-20-89

-
• The following utility relocations. require coordination by the contractor.

~'; 0
1

. I,. / Southwest Gas at Central Avenue--The plan for the SWG temporary
1/:.1" I' /. relocation is attached. The plan for the permanent installation will
,Ie: _- ~,t.jA~ be provided by Southwest Gas.

.. .:-----
•• '. . USWest at Central Avenue--The plans for both the temporary and
;> k..J-"~- V permanent relocations are attached. One of the poles from which the
'.•......j:... :.... '._ .... ',-rr. cables are to be suspended will be approximately 11' from the channel
I'~ . (.. ..), wall. The contractor will need to protect this pole in place.

'i~ I Power to Pump Stations at 19th Avenue &Northern Avenue--APS's plan for
-1'1. ~(~),;' ,,?)'7 the disconnection of power to the pump station at 19th Avenue is

, ,J£.... v attached. For the pump station at Northern Avenue, APS will
.·1 de-energize the underground lines. so the contractor can remove them.

Cable 'TV·at Central Avenue--The plan for the temporary relocation is
attached. The specification covers the permanent relocation.

~- , Lighting ~or Detours at Central & Dunlap Avenues--APS's plan for the
P'.M'/f I ~ ,; temporary and permanent lighting at Central Avenue is attached. APS
~ will supply the lighting plan for Dunlap Avenue.

:- ;>•• - (/ 1lJ", /9::l -
'"" Uo1 ,,0

,J /7 c:
, ~),",J,~ ~ ~ J::j:' /. ~ /9'30

I

//

1

;'.:,./..
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•

•

Utility Coordination
Page 2

Swimming pool south of Dunlap Avenue, Power to Pump House--Between
approximate stations 674+30 and ~76+70 there is an existing underground
electric line which supplies power to the pool pump house. This line
is parallel to the channel and approximately 10 feet north of the
northeast channel wall. APS will construct a temporary overhead power
supply to the pump house at the edge of the contractor's excavation.
When the contractor has completed the covered channel in this area APS
will install the permanent underground power lines and the contractor
will restore the parking lot over them. APS will supply the plans for
this relocation.

•

•

•

•

•

•

•

•

APS will be relocating several electric poles in the vicinity of 3rd
Drive and Dunlap Avenue. APS will supply a plan for this relocation.

Water supply to irrigation system at Herberger Park (between Dunlap &
Central Avenue). At Central Avenue and also at Dunlap Avenue, the
contractor will need to support the 2" PVC line at each location over
the channel excavation. A drawing of the installations is attached.
The contractor will need to construct permanent connections over the
,top of the covered channel. According to sheet 95 of the ACDC Reach 3
plans, the irrigation system for the landscape node south of Dunlap
ties into the Dunlap line.,

Y'"

- - ..
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Special requirements applicable to traffic routing area specified in
DETOURS. STREET RECONSTRUCTION, AND TRAFFIC CONTROL FACILITIES.

9.5 Notices.

9.4.1.3 The Contractor shall obtain wa ter Hne shutdownpermi ts wi thin 30 davs of
the notice to proceed. Copies shall be furnished to the Contracting Officer. The
application process is expected to take 14 days and the Contractor will pay a fee
which is assessed to each application.

9.4.1.4 The Contractor shall contact the Salt River Project to obtain the footinp,
depths of the transmission line towers on the north bank of the Arizona Canal.

9.4.1.2 Staking of Utilities. In addition to notification of representatives of
utility owners, the Contractor shall notify the Blue Stakes Center, phone (602)
263-1100, sufficient timne prior to any excavation within any street right-of-way
or any work in the vicinity of known under~round util1ties~ to have underground
utilities field located and staked.

9.4.1.5 Sou thwest Gas (SWG) at Central Avenue. Southwest Gas will temporari ly
relocate the gas line in Central Avenue to the east side of Central Avenue
underneath the detour road. SWG will complete the part of the temporary
relocation in Central Avenue after the Contractor has moved traffic to the detour.
SWG will be installing their permanent lines in Central Avenue over the top of· the
covered ACDC. The Contractor shall coordinate with SWG(Ron Morency 484-5306).
Provide at least one month's notice toSWG for both. the· temporary and permanent
relocations. There will be no cost to the Contractor for the SWG relocations.

9.4.1.6 U.S. West Communications at Central Avenue. u.s. West Communications
will suspend the existing underground cables at grade for the duration of
construction. Upon completion of the covered ACDC, but before the roadway i..,
restored, U.S. West will lower the cables to their permanent position, ready fOl

the Contractor to complete the roadway restoration. The Contractor shall
coordinate the relocations with Bob Friess of u.S. West (842-7748). Provide at
least one month's notice to U.S. West for both the temporary and permanent
reloctions. There will be no cost to the Contractor for the relocations.

9.5.1.1
SECTION:

9.5.2 Police, Highway Patrol, and Fire Departments shall be notified by the
Contractor whenever a street is to be closed to traffic. If the closin~ is to be
of long duration~ a single notification to each department on the last workin$/; day
before closing will be sufficient~ A sin$/;le notification shall then be made at
the time the street is again opened to traffic. If the closing is to be of short
duration or if different sections of the street are to be closed at different
times, notifications shall be made on a day-to-day basis.

9.5.1 Traffic Rou ting. The Contractor shall notify the Contracting Officer
7 days in advance of the time work will be started in areas requiring the
rerouting of traffic, traffic lane .stripin$/;, and removal of street signs. The
foregoin$/; shall apply to progressive modifications of traffic routings within an
area in which work is in progress.
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9.5.3 Utilities To be Relocated or Protected. The Contractor shall notify the
Contracting Officer, in writing , 30 calendar days prior to starting work on any
utility to be relocated or protected. On each relocation, notification shall'
include dates on which the Contractor plans excavation, by-pass work, removal work
and/or installation work, as applicable.

9.5.4 The Contractor shall notify the Contracting Officer, in writing, not less
than J.k' days in "advance of the date on which he will complete trenching,
excavation, fill or-rough grading, as applicable, at each location where such
completed work is required for tempor:~ry or permanent relocations by others. The
Contractor shall allow a period of -)4' calendar days at each relocation, after
which time the Contractor may resume his operations.

9.5.5 Existing "Rench Marks and R/W Markers. The Contractor shall notify the
Contracting Officer, in writing, 7 days in advance of the time he proposes to;
remove any bench mark or right-of-way marker.

9.5.6 Optional Disposal Areas. The Contractor shall notify the Contractiri
Officer wi thin 30 days after receipt of Notice to Proceed, as to which optiona
disposal areas he proposes to use or whether the areas will not be used -for
disposal. Should the Contractor elect to use any of the disposal areas, he shal
indicate the approximate quantities of material he proposes to place in each area.
In addition to the above requirements, the Contractor shall notify the Contractin 
Officer 24 hours in advance of the time he proposes to start operations in the
optional disposal area, and 48 hours in advance of any work which he proposes to:
do in the disposal areas on Saturday, Sunday or legal holidays. The Contractor
shall fill optional disposal area S-1 before S-2.

9.5.7 Work in the area between the channel right-of-way and the construction
easements shown on the drawings shall be subject to the following restrictions •

9.5.7.1 The Contractor shall remove all construction materials placed in this
area under this contract after completion of construction.

9.5.7.2 Free access to the area by the Salt River Project shall be maintained at
all times •

9.5.7.3 The area shall only be used by the Contractor for conveyance
construction equipment and for temporary parking of construction equipment.

9.5.7.4 Dust control shall conform to SECTION: ENVIRONMENTAL PROTECTION.

9.5.7.5 Permanent features in the area shall be protected in accordance with
CONTRACT CLAUSE: PROTECTION OFEXI STING VEGETATION, STRUCTURES, UTILITIES,
IMPROVEMENTS.

9.5.7.6 Haul route approval shall .be coordinated in advance of
operations •

9.5.7.6.1 Fourteen days prior to commencement of excavation in any portion of the
project area, the Contractor shall submit a plan identifying haul routes proposed~

for use for disposal of excess excavated material and required fills. The'
Contractor shall not proceed with haul operations without the prior written
approval of the Contracting Officer. The Contractor shall coordinate use of
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