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1

1.

SECTI ON 03100

STRUCTURAL CONCRETE FORMAORK

GENERAL
1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

ACl | NTERNATI ONAL (ACl)
ACl 347R (1994) CGuide to Formwrk for Concrete
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 31 (1991) Making and Curing Concrete Test
Specinmens in the Field

ASTM C 39 (1994) Conpressive Strength of Cylindrical
Concrete Speci nmens

ASTM C 1074 (1987) Estimating Concrete Strength by the
Maturity Method

ASTM C 1077 (1995b) Standard Practice for Laboratories
Testing Concrete and Concrete Aggregates for
Use in Construction and Criteria for
Laborat ory Eval uation

.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01300 SUBM TTAL
PROCEDURES:

SD- 01 Data
Desi gn; GA.
Drawi ngs and conputations for all formwork required shall be submitted at
| east 15 days before either fabrication on site or before delivery of
prefabricated forms. The drawi ngs and data submitted shall include the type,
size, quantity and strength of all materials of which the forns are made,
the plan for jointing of facing panels, details affecting the appearance,
and the assuned design values and | oadi ng conditions.
Concrete Formaork; FIO

Manuf acturer's data including literature describing formmmaterial s,
accessories, and formrel easi ng agents.
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SD- 04 Dr awi ngs
Concrete Formmork; GA

Drawi ngs for all formwrk required shall be submtted at |east 15 days
before either fabrication on site or before delivery of prefabricated forns.
The drawi ngs and data submitted shall include the type, size, quantity and
strength of all materials of which the forns are nmade, the plan for jointing
of facing panels, details affecting the appearance, and sequence of form and
shoring renoval .

SD- 06 I nstructions
Form Coati ngs; FIQ

Manuf acturer's recommendati on on nethod and rate of application of form
rel easi ng agents.

1.3 DESIGN

The desi gn and engi neering of the formwrk, as well as its construction
shall be the responsibility of the Contractor. The formwrk shall be
designed in accordance with nethodol ogy of ACI 347R for anticipated | oads,

| ateral pressures, and stresses. Forns shall be capable of producing a
surface which neets the requirenents of the class of finish specified in
Section 03300 CAST-1 N PLACE STRUCTURAL CONCRETE. Forns shall be capabl e of
wi t hstandi ng the pressures resulting from pl acenent and vi bration of
concrete.

1.4 STORAGE AND HANDLI NG

Fi ber voids shall be stored above ground level in a dry location. Fiber
voi ds shall be kept dry until installed and overlaid with concrete.

2 PRODUCTS

2.1 MATERI ALS

2.1.1 Forns
Forms shall be fabricated with facing materials that produce the specified
construction tol erance requirenents of SECTION: CAST-1 N PLACE STRUCTURAL
CONCRETE.

2.1.1.1 dass "C'" Finish
This class of finish shall apply to exposed concrete surfaces. The
sheat hi ng may be of either tongue-and-groove |unber, plywood, concrete form
har dboard, or steel. Wod sheathing for curved or warped surfaces shall be
conposed of splines of |unber which can be bent to the required shape
wi thout splitting or cracking to forma snooth tight form

2.1.1.2 dass "D' Finish

This class of finish shall apply to faces receiving backfill. The sheathi ng
may be of wood or steel
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2.

1.2 Form Accessories

Ties and other simlar formaccessories to be partially or wholly enbedded
in the concrete shall be of a commercially manufactured type. After the
ends or end fasteners have been renoved, the enbedded portion of netal ties
shall termnate not less than 1-1/2 inches fromany concrete surface, either
exposed to view or exposed to water. Plastic snap ties nmay be used in

| ocations where the surface will not be exposed to view Formties shall be
of a design that will not permt formdeflection and will not spall concrete
upon renoval .

.1.3 Form Coati ng

Form coating shall be a commercial fornulation of satisfactory and proven
performance that will not bond with, stain or adversely affect concrete
surfaces and will not inpair subsequent treatnent of concrete surfaces
dependi ng upon bond or adhesion nor inpede the wetting of surfaces to be
cured with water or curing conmpounds.

EXECUTI ON

.1 I NSTALLATI ON

.1.1 Formwrk

Forms shall be nortar tight, properly aligned and adequately supported to
produce concrete surfaces neeting the surface requirements specified in
Section 03300 CAST-I N PLACE STRUCTURAL CONCRETE. \Where concrete surfaces
are to be permanently exposed to view, joints in form panels shall be
arranged to provide a pl easi ng appearance. Were fornms for continuous
surfaces are placed in successive units, care shall be taken to fit the
forns over the conpleted surface so as to obtain accurate alignnent of the
surface and to prevent |eakage of nortar. Forms shall not be reused if
there is any evidence of surface wear and tear or defects which would inpair
the quality of the surface. Al surfaces of forns and enbedded materials
shal | be cl eaned of any nortar from previous concreting and of all other
foreign material before concrete is placed in them

.2 CHAMVFERI NG

Al'l exposed joints, edges and external corners shall be chanfered by nol di ng
placed in the forms unless the drawings specifically state that chanfering
is to be omtted or as otherwi se specified. Chanfered joints shall not be

permtted where earth or rockfill is placed in contact with concrete
surfaces. Chanfered joints shall be term nated a sufficient distance
outside the limt of the earth or rockfill so that the end of the joints

will be clearly visible.

.3 COATI NG

Forms for exposed or painted surfaces shall be coated with formoil or a
formrel easi ng agent before the formor reinforcement is placed in fina

position. The coating shall be used as reconmended in the manufacturer's
printed or witten instructions. Fornms for unexposed surfaces may be wet
with water in lieu of coating i medi ately before placing concrete, except
that in cold weather when freezing tenperatures are anticipated, coating
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shal | be mandatory. Surplus coating on form surfaces and coating on
reinforcing steel and construction joints shall be renoved before placing
concrete.

3.4 REMOVAL OF FORMB

Forms shall not be renmpbved w thout approval of the Contracting Oficer. The
mnimal tine required for concrete to reach a strength adequate for renoval
of formwrk without risking the safety of workers or the quality of the
concrete depends on a nunmber of factors including, but not limted to,

anbi ent tenperature, concrete lift heights, type and anount of concrete

adm xture, and type and anount of cenentitious material in the concrete. It
is the responsibility of the Contractor to consider all applicable factors
and | eave the forns in place until it is safe to renove them |In any case

forns shall not be renmoved unless the mninumtine or m ni num conpressive
strength, mninum anbi ent tenperature requirenents bel ow are net, except as
or specifically authorized. VWhen conditions are such as to justify the
requirenent, forms will be required to remain in place for a | onger period.
Al'l rempval shall be acconplished in a nmanner which will prevent damage to
the concrete and ensure the conplete safety of the structure. \Were forns
support nore than one elenment, the fornms shall not be renmpved until the form
renoval criteria are nmet by all supported el enments. Evidence that concrete
has gai ned sufficient strength to permt renoval of fornms shall be

determ ned by tests on control cylinders. Al control cylinders shall be
stored in the structure or as near the structure as possible so they receive
the sane curing conditions and protection nethods as given those portions of
the structure they represent. Control cylinders shall be renmoved fromthe
nmol ds at an age of no nore than 24 hours. Al control cylinders shall be
prepared and tested in accordance with ASTM C 31 and ASTM C 39 at the
expense of the Contractor by an independent |aboratory that conplies with
ASTM C 1077 and shall be tested within 4 hours after renoval fromthe site.
ASTM C 1074 procedures shall be used for estinmating concrete strength by
means of the maturity method. All expenses associated with instrunmenting
the concrete and evaluating the strength using maturity rel ationships shal
be the responsibility of the Contractor.

3.4.1 Formwork Not Supporting Weight of Concrete

Formwork for walls, colums, sides of beans, gravity structures, and ot her
vertical type forms not supporting the weight of concrete shall not be
renoved in |less than 24 hours after concrete placenment is conpleted. Form
renoval before 24 hours will be allowed for sinple floor slab, sideslopes,
and driveways provided the anbient tenperature during this period has not
fallen bel ow 50 degrees F at any tine since placenment and evi dence from
conpressive tests on field-cured concrete control cylinders indicates that
the concrete has attained a conpressive strength of at |east 500 psi.
Control cylinders shall be prepared for each set of fornms to be renoved
before 24 hours. The stability of the concrete shall be evaluated by the
Contracting O ficer prior to renmoval of the fornmns.

3.5 FIELD QUALI TY CONTROL

Forms and enbedded itens shall be inspected in sufficient tinme prior to each
concrete placenent by the Contractor in order to certify to the Contracting
Oficer that they are ready to receive concrete. The results of each
i nspection shall be reported in witing.

-- End of Section --
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1

1.

SECTI ON 03200

CONCRETE RElI NFORCEMENT

GENERAL

1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic

designation only.

ACl | NTERNATI ONAL (ACl)

ACl 315 (1980; Rev 1986) ACI Detailing Manual:
Section Details and Detailing of Concrete
Rei nf or cement

ACl 318/ 318R (1995) Buil ding Code Requirenents for
Rei nf orced Concrete and Comment ary

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM A 370 (1992) Mechanical Testing of Steel Products

ASTM A 615 (1995b) Defornmed and Plain Billet-Steel Bars
for Concrete Reinforcenent

ASTM A 706 (1995b) Low All oy Steel Deformed Bars for
Concr et e Rei nf orcenent

AVERI CAN VEELDI NG SOCI ETY ( AWS)

AWS D1. 4 (1992) Structural Wl ding Code - Reinforcing
St eel

CONCRETE REI NFORCI NG STEEL | NSTI TUTE (CRSI)

CRSI MsP-1 (1990) Manual of Standard Practice

.2 QUALITY ASSURANCE

The Contractor shall have material tests perforned by an approved | aboratory
and certified to denonstrate that the naterials are in conformance with the
specifications. Tests shall be perfornmed and certified at the Contractors's
expense.

.2.1 Reinforcenent Steel Tests

Mechani cal testing of steel shall be in accordance with ASTM A 370 except as
ot herwi se specified herein or required by the material specifications.
Tension tests shall be perforned on full cross-section specinens using a
gage length that spans the extremties of specinmens with welds or sleeves
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i ncluded. Chemical anal yses of steel heats shall show the percentages of
car bon, phosphorous, manganese, sulfur and silicon present in the steel

1.3 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01300 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs
Concrete Reinforcenent Systen GA

Detail drawi ngs showi ng reinforcing steel placenent, schedul es, sizes,

di mensi ons, wei ght per foot, total weights, grades, and splicing and bendi ng
details. Draw ngs shall show support details including types, sizes,
spaci ng and sequence. Mark designations used on shop draw ngs shall be the
same as on the reinforcenent steel contract draw ngs.

SD-13 Certificates
Rei nforcing Steel; FIO

Certified tests reports of reinforcenent steel showi ng that the stee
conplies with the applicable specifications shall be furnished for each
steel shipnment and identified with specific lots prior to placenent. Three
copi es of the heat anal yses shall be provided for each | ot of stee

furni shed and the Contractor shall certify that the steel confornms to the
heat anal yses.

2 PRODUCTS
2.1 REI NFORCI NG STEEL

Rei nforcing steel shall be deformed bars conformng to ASTM A 615 or ASTM A
706, grades and sizes as indicated.

2.2 WRE TIES
Wre ties shall be 16 gauge or heavier black annealed steel wire.
2.3 SUPPORTS

Bar supports for forned surfaces shall be designed and fabricated in
accordance with CRSI MSP-1 and shall be steel or precast concrete bl ocks.
Precast concrete bl ocks shall have wire ties and shall be not |less than 4

i nches square when supporting rei nforcenent on ground. Precast concrete

bl ock shall have conpressive strength equal to that of the surroundi ng
concrete. \Where concrete formed surfaces will be exposed to weather or
where surfaces are to be painted, steel supports within 1/2 inch of concrete
surface shall be gal vani zed, plastic protected or of stainless steel
Concrete supports used in concrete exposed to view shall have the sane col or
and texture as the finish surface. For slabs on grade, supports shall be
precast concrete bl ocks.
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3

3.

EXECUTI ON
1  RElI NFORCEMENT

Rei nf orcement steel and accessories shall be fabricated and pl aced as

speci fied and indicated on approved shop drawi ngs. Fabrication and

pl acenent details of steel and accessories not specified or indicated shal
be in accordance with ACI 315 and ACI 318/ 318R or as directed.

Rei nf orcenment shall be cold bent unless otherw se authorized. Bending may
be acconplished in the field or at the mll. Bars shall not be bent after
enbednment in concrete. Safety caps shall be placed on all exposed ends of
vertical concrete reinforcenment bars that pose a danger to life safety.
Wre tie ends shall face away fromthe forns. Reinforcenment steel and
accessories of different sizes and shapes shall be stored in separate piles
or racks for accurate identification after bundl es are broken and tags
renoved. Storage of these materials shall be above ground to prevent rusting
and shall be protected fromgrease, oil, dirt and other types of
cont ami nati on.

.1.1 Placenent

Rei nforcenment shall be free fromloose rust and scale, dirt, oil, or other
del eterious coating that could reduce bond with the concrete. Reinforcenent
shal |l be placed in accordance with ACI 318/ 318R at |ocations shown plus or
m nus one bar dianmeter. Reinforcenent shall not be continuous through
expansion joints and shall be as indicated through construction or
contraction joints. |If bars are noved nore than one bar dianeter to avoid
interference with other reinforcenment, conduits or enbedded itens, the
resulting arrangenment of bars, including additional bars required to neet
structural requirenments, shall be approved before concrete is placed. No
cutting of reinforcing steel by torch will be allowed w thout approval of
the Contracting O ficer

.1.1.1 Epoxy Setting of Rebars

Hol e for the dowel shall be driven by rotary percussion equi pment to the
sizes indicated. Rotary drilling utilizing dianond bites will not be

al | owed, because the rotation of the dianond tends to polish side of the
holes that will reduce the bond strength. The hole shall be thoroughly

cl eaned and free of any |loose materials. |If conpressed air is used to clean
the hole, the air should be free of any oil or other contam nants. Fill the
cl eaned hole with epoxy resin to half full fromthe closed end outward to
avoid air bubbles. Then push and twi st the dowel all the way to the cl osed
end of the hole so that the epoxy resin oozes out around the dowel. Do not
di sturb the dowel within 24 hours or as recomended by the epoxy resin
manuf acturer, whichever is longer after the dowel installation

.1.2 Splicing

Splices of reinforcenent shall conformto ACI 318/ 318R and shall be mnade
only as required or indicated. Bars nmay be spliced at alternate or
additional locations at no additional cost to the Governnent and subject to
t he approval of the Contracting Officer. Splicing shall be by |apping for
bars smaller than size No. 14. Lapped bars shall be placed in contact and
securely tied or spaced transversely apart to permt the enbednent 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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3.1.2.1 Welding of Steel Bars

Wl di ng of steel bars will be permitted only where indicated on the draw ngs
or authorized by the Contracting Oficer. WIlding shall be performed in
accordance with AW D1.4, except where otherw se specified or indicated on

t he draw ngs.

3.1.2.2 Qality Control
The Contractor shall establish and maintain an approved nethod of
identification of all field splices which will indicate the splicer and the
nunber assi gned each splice nade by the splicer

3.1.3 Placing Tol erances

3.1.3.1 Spaci ng
The spaci ng between adjacent bars and the distance between | ayers of bars
may not vary fromthe indicated position by nore than one bar di aneter nor
nore than one inch

3.1.3.2 Concrete Cover

The m ni mum concrete cover of main reinforcenent steel bars shall be as
i ndi cated. The allowabl e variation for m ni mum cover shall be as foll ows:

M ni mum Cover Vari ati on
6" + 1/ 2"
5" + 1/ 2"
4" + 3/8"
3" + 3/8"
2" + 1/ 4"
1-1/2" + 1/ 4"
1" + 1/ 8"
3/ 4" + 1/ 8"

-- BEnd of Section --
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1

1.

SECTI ON 03250

EXPANSI ON JO NTS, CONTRACTI ON AND CONSTRUCTI ON JO NTS

GENERAL
1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 1751 (1983; R 1991) Prefornmed Expansion Joi nt
Filler for Concrete Paving and Structura
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)

ASTM D 1752 (1984; R 1992) Prefornmed Sponge Rubber and
Cork Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction

ASTM D 2628 (1991) Preformed Pol ychl oroprene El astoneric
Joint Seals for Concrete Pavenents

ASTM D 2835 (1989; R 1993) Lubricant for Installation of
Pref ormed Conpression Seals in Concrete
Pavenent s

CORPS OF ENG NEERS ( CCE)

CCE CRD-C 513 (1974) Corps of Engineers Specifications for
Rubber Wat er st ops

CCE CRD-C 572 (1974) Corps of Engineers Specifications for
Pol yvi nyl chl ori de Wt er st ops

FEDERAL SPECI FI CATI ONS ( FS)
FS TT-S- 00227 (Rev E) Sealing Conpound: Elastoneric Type,
Mul ti - Conmponent (for Cal king, Sealing, and
@ azing in Buildings and Qther Structures)

STATE OF CALI FORNI A DEPARTMENT OF TRANSPORTATI ON ( CALTRANS)

St andard Specifications July 1997

.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01300 SUBM TTAL
PROCEDURES:
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SD- 13 Certificates

Pref ornmed Expansion Joint Filler; FIO  Conpression Seals and Lubricant;
FIO Waterstops; FIO

Certificates of conmpliance stating that the joint filler and seal ant
material s and waterstops conformto the requirenents specified.

1.3 DELI VERY AND STORAGE
Material delivered and placed in storage shall be stored off the ground and
protected fromnoisture, dirt, and other contam nants. Sealants shall be
delivered in the manufacturer's original unopened containers. Sealants
whose shelf life has expired shall be renmoved fromthe site

2 PRODUCTS

2.1 PREFORMED EXPANSI ON JO NT FI LLER
Expansion joint filler shall be preformed material conforming to ASTM D 1751
or ASTM D 1752, Type | or resin inpregnated fiberboard conform ng to the
physi cal requirements of ASTM D 1752.

2.2 JO NT SEALANT AND SEALS

2.2.1 Field Mlded Seal ants
Fiel d nol ded seal ants shall conformto FS TT-S- 00227, Type Il for vertica
joints and Type | for horizontal joints, Cass A Bond breaker material
shal | be pol yet hyl ene tape, coated paper, netal foil or simlar type
materials. The back-up material shall be conpressible, nonshrink
nonreactive with seal ant, and nonabsorptive material type such as extruded
butyl or pol ychl oroprene foam rubber.

2.2.2 Conpression Seals

Conpression seals shall conformto ASTM D 2628; lubricant for installation
shall conformto ASTM D 2835

2.3 WATERSTOPS
Intersection and change of direction waterstops shall be shop fabricated.
2.3.1 Non-Metallic

Rubber waterstops shall conformto COE CRD- C 513. Pol yvinyl chl ori de
wat er st ops shall conformto COE CRD-C 572

2.4 TESTS, | NSPECTIONS, AND VERI FI CATI ONS
2.4.1 Materials Tests
2.4.1.1 Non-Metallic Waterstops

Sanples of materials and splices as required in paragraph: \Waterstops shal
be visually inspected and tested by and at the expense of the Governnment for
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conpliance with COE CRD-C 513 or COE CRD-C 572 as applicable. If a sanple
fails to neets the specification requirenents, new sanples shall be provided
and the cost of retesting will be deducted from paynents due the Contractor
at the rate of $300 per material sanple retested and $300 per splice sanple
retested.

2.4.2 Procedure and Performance Qualifications for Splicing Waterstops

Procedure and performance qualifications for splicing waterstops shall be
denonstrated in the presence of the Contracting Oficer

2.4.2.1 Non-Metallic Waterstops
Procedure and performance qualifications for splicing non-netallic
wat er st ops shall be denonstrated by the manufacturer at the factory and the
Contractor at the job site by each making three splice sanples of each size
and type of finished waterstops.

3 EXECUTION

3.1 I NSTALLATI ON

Joint locations and details, including materials and nethods of installation
of joint fillers and waterstops shall be as specified, indicated and as
directed. Joints shall be provided in the invert slab of the channe

whenever concrete placenment is stopped for periods exceeding 45 mnutes. In
no case shall any fixed nmetal be continuous through an expansion or
contraction joint. In vertical walls, vertical construction joints shall be

provided at intervals of 30 to 60 feet neasured along the walls or the
centerline of the invert.

3.1.1 Expansion Joints

Premol ded filler strips shall have oiled wood strips secured to the top

t hereof and shall be accurately positioned and secured agai nst di spl acenent
to clean, snooth concrete surfaces. The wood strips shall be slightly
tapered, dressed and of the size required to install filler strips at the
desired |l evel below the finished concrete surface and to formthe groove for
the joint sealant or seals to the size shown on the drawi ngs. Material used
to secure prenolded fillers and wood strips to concrete shall not harmthe
concrete and shall be conpatible with the joint sealant or seals. The wood
strips shall not be renpved until after the concrete curing period. The
groove shall be thoroughly cleaned of all laitence, curing conpound, foreign
materials, protrusions of hardened concrete and any dust which shall be

bl own out of the groove with oil-free conpressed air.

3.1.1.1 Joints Wth Field-Mlded Seal ant
Joints shall not be sealed when the sealant, air or concrete tenperature is
| ess than 40 degrees F. Bond breaker and back-up material shall be
installed where required. Joints shall be primed and filled flush with joint
seal ant in accordance with the manufacturer's reconmendations.

3.1.1.2 Joints Wth Preforned Conpression Seal s

The joint seals shall be installed with equi pnent which shall be capable of
installing joint seals to the prescribed depth w thout cutting, nicking,
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twi sting or otherwi se distorting or damagi ng the seal and with no nore than
five percent stretching of the seal. The sides of the joint and, if
necessary, the sides of the conpression seal shall be covered with a coating
of lubricant, and the seal shall be installed to the depth indicated with
joint installation equipnment. Butt joints shall be coated with |ibera
applications of |ubricant.

3.1.2 Contraction Joints

Joints requiring a bond breaker shall be coated with curing conpound or wth
bi tum nous paint. Waterstops shall be protected during application of bond
breaking material to prevent them from being coated.

3.1.3 \Waterstops

WAt er st ops shall be carefully and correctly positioned during installation
to elimnate faulty installation that may result in joint | eakage. The
bott om of each waterstop shall be enbedded a mninumof 6 inches in firm
rock or sealed to other cut-off systems. Al waterstops shall be installed
so as to forma continuous watertight diaphragmin each joint. Adequate
provi sion shall be nmade to support and protect the waterstops during the
progress of work. Any waterstop punctured or damaged shall be replaced or
repaired at the Contractor's expense. The concrete shall be throughly
consolidated in the vicinity of the waterstop. Suitable guards shall be
provided to protect exposed projecting edges and ends of partially enbedded
wat er st ops from danaged when concrete placenent has been di sconti nued.

3.1.3.1 Splices

Joints in waterstops shall be spliced together by qualified splicers using
t he approved splicing procedures to forma continuous watertight diaphragm
Splices shall be as foll owed:

a. Non-Metallic Waterstops. Al splices shall be nade on a bench
in a tenporary shop provided at the site of the installation or at
the manufacturer's plant. A miter guide and portabl e power saw
shall be used to cut the ends to be joined to i nsure good alignnent
and contact between joined surfaces. Continuity of the
characteristic features of the cross section of the waterstop
(ribs, tabular center axis, protrusions and the like) shall be

mai nt ai ned across the splice.

b. Rubber Waterstops. Splices shall be vul canized in accordance
wi th the approved procedure.

c. Polyvinylchloride Waterstops. Splices shall be made by heat
seal i ng the adjacent surfaces in accordance with the approved
procedure. A thernostatically controlled electric source of heat
shall be used to make all splices. The correct tenperature at

whi ch splices should be nmade will differ with the materi al
concerned but the applied heat should be sufficient to nelt but not
char the plastic. Waterstops shall be reforned at splices with a
renolding iron with ribs or corrugated to match the pattern of the
wat erstop. The spliced area, when cooled and bent by hand in as
sharp an angl e as possible, shall show no sign of separation
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3.

2 EXPANSI ON JO NTS AT BRI DGE FOUNDATI ONS AND PI ERS

Joi nts between existing and new concrete structures shall be constructed,
filled, and sealed in conformance with the details shown on the plans, the
provisions in Section 51-1.12F(3), "Materials and Installation,” of the
State of California Departnment of Transportation Standard Specifications and
t hese special provisions.

.2.1 Sealant at Expansion Joints

Seal ant at expansion joints shall be pourable 2-conmponent polyurethane

seal ant which neets all of the test requirenents of State of California
Department of Transportation specification 8030-61J-01 as identified in
Section 51-1.12F(3), "Materials and Installation,” of the Standard
Specifications and, in addition, has a mninumpot life of 10 mnutes at a
tenperature of 90 degrees F may be used, at the option of the Contractor

The two conponents shall be thoroughly mxed in the ratio recomended by the
manuf acturer with power driven agitators.

-- BEnd of Section --
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1

1.

SECTI ON 03300

CAST- | N- PLACE STRUCTURAL CONCRETE

GENERAL
1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

designation only.

ACl | NTERNATI ONAL (ACl)

ACl 211.1 (1991) Standard Practice for Sel ecting
Proportions for Normal, Heavyweight, and Mass
Concrete

ACl 305R (1991) Hot Weat her Concreting

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 31 (1991) Making and Curing Concrete Test
Specinmens in the Field

ASTM C 33 (1993) Concrete Aggregates

ASTM C 39 (1994) Conpressive Strength of Cylindrical
Concrete Speci nmens

ASTM C 42 (1994) Obtaining and Testing Drilled Cores
and Sawed Beans of Concrete

ASTM C 70 (1979; R 1985) Surface Misture in Fine
Aggr egat e

ASTM C 94 (1995) Ready-M xed Concrete

ASTM C 136 (1995a) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM C 143 (1990a) Slump of Hydraulic Cement Concrete

ASTM C 150 (1995) Portland Cenent

ASTM C 171 (1995) Sheet Materials for Curing Concrete

ASTM C 172 (1990) Sanpling Freshly M xed Concrete

ASTM C 192 (1990a) Making and Curing Concrete Test

Speci mens in the Laboratory

ASTM C 231 (1991b) Air Content of Freshly M xed Concrete
by the Pressure Mt hod
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ASTM C 260

ASTM C 309

ASTM C 494

ASTM C 566

ASTM C 597

ASTM C 618

ASTM C 803

ASTM C 805

ASTM C 881

ASTM C 1064

ASTM C 1077

ASTM D 75

CORPS OF ENG NEERS ( CCE)

CCE CRD-C 100

CCE CRD-C 104

CCE CRD-C 112

CCE CRD-C 143

CCE CRD-C 400

CCE CRD-C 521

| mperi al

Hw to Weir Canyon Rd DACWD9- 99- B- 0008

(1995) Air-Entraining Adm xtures for Concrete

(1995) Liquid Menmbrane-Forni ng Conpounds for
Curing Concrete

(1992) Chem cal Adm xtures for Concrete

(1989) Total Misture Content of Aggregate by
Dryi ng

(1983; R 1991) Pul se Vel ocity Through
Concrete

(1995) Coal Fly Ash and Raw or Cal ci ned
Nat ural Pozzol an for Use as a M neral
Adm xture in Portland Cenent Concrete

(1990) Penetration Resistance of Hardened
Concrete

(1994) Rebound Number of Hardened Concrete

(1990) Epoxy- Resi n-Base Bondi ng Systens for
Concrete

(1986, R 1993) Tenperature of Freshly M xed
Portl and Cenment Concrete

(1995b) Standard Practice for Laboratories
Testing Concrete and Concrete Aggregates for
Use in Construction and Criteria for

Laborat ory Eval uation

(1987; R 1992) Sanpling Aggregates

(1975) Method of Sanpling Concrete Aggregate
and Aggregate Sources and Sel ection of
Material for Testing

(1980) Method of Cal cul ation of the Fineness
Modul us of Aggregate

(1969) Surface Misture in Aggregate by Water
Di spl acenment

(1962) Meters for Automatic Indication of
Moi sture in Fine Aggregate

(1963) Requirenents for Water for Use in
M xi ng or Curing Concrete

(1981) Standard Test Method for Frequency and
Amplitude of Vibrators for Concrete
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CCE CRD-C 621 (1993) Standard Specification for Packaged,
Dry, Hydraulic-Cenment Gout (Nonshrink) (ASTM
C 1107-91a)

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY (NI ST)

NI ST HB 44 (1995) NI ST Handbook 44: Specifications,
Tol erances, and O her Technical Requirenents
for Wi ghing and Measuring Devices

NATI ONAL READY- M XED CONCRETE ASSCOCI ATI ON ( NRMCA)
NRMCA CPMB 100 (1990) Concrete Pl ant Standards
1.2 QUALITY ASSURANCE
1.2.1 Aggregate Sources
1.2.1.1 Approved Sources
Concrete aggregates can be produced fromthe approved sources |isted bel ow
a. Lytle Creek, between I-10 and I-15.
b. Gypsum Canyon, between Prado Dam and Vill a Park
c. San Gabriel River, between Santa Fe Dam and d endora Mount ai n.
d. Tenescal Valley, between |Indian Canyon and El Cerrito.
1.2.1.2 Aternate Sources

Concrete aggregates may be furni shed fromany of the above |isted sources or
at the option of the Contractor may be furnished fromany other source
designated by the Contractor and approved by the Contracting Oficer

subject to the conditions hereinafter stated.

1.2.1.3 Source Sel ection

After the award of the contract, the Contractor shall designate in witing
only one source or one conbi nati on of sources from which he proposes to
furni sh aggregates. |If the Contractor proposes to furnish aggregates froma
source or fromsources not |isted above, he may designate only a single
source or single conbination of sources for aggregates. Sanples for
acceptance testing shall be provided as specified herein. If a source for
coarse or fine aggregate so designated by the Contractor is not approved for
use by the Contracting O ficer, the Contractor may not submit for approval
ot her sources but shall furnish the coarse or fine aggregate, as the case
may be, from an approved source |listed above at no additional cost to the
CGovernnment. Listing of a concrete aggregate source is not to be construed
as approval of all materials fromthe source. The right is reserved to
reject mterials fromcertain |localized areas, zones, strata, or channels,
when such materials are unsuitable for concrete aggregate as determn ned by
the Contracting Oficer. Materials produced froman approved source shall
meet all the requirenents specified herein.
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1.2.2 Preconstruction Sanpling and Testing
1.2.2.1 Aggregates

The aggregate sources |isted above have in the past been determ ned to be
capabl e of producing materials of a quality acceptable for this project.
The Contractor shall provide sanples of aggregates from proposed sources
listed and not listed in above. Aggregate sanples shall consist of not |ess
than 1, 000 pounds of each size coarse aggregate and 1,000 pounds of fine
aggregate, taken under the supervision of the Contracting Oficer in
accordance with COE CRD-C 100. Sanples shall be delivered to:

Di rector

Concrete and Materials Division

Structure Laboratory

U S. Arny Engi neer Waterways Experinment Station
Vi cksburg, Ms 39180-6199

Phone: (601) 634-3278

Sanpl es shall be delivered to the above address within 15 days after Notice
to Proceed. All sanpling and shipnent of sanples shall be at the
Contractor's expense. A maxi num of 45 days after receipt of the sanples wll
be required to conplete evaluation of aggregates from sources |isted herein.
A maxi mum of 60 days after receipt of the sanples will be required to

conpl ete eval uation of aggregates fromsources not |isted herein. Testing
by and at the expense of the Government will be in accordance with the
applicable CRD or ASTMtest nethod. Tests to which aggregate may be

subj ected are specific gravity, absorption, cycles of freezing and thaw ng
in concrete, alkali-aggregate reaction, organic inpurities, and any ot her
test necessary to denonstrate that the aggregate is of a quality that is at

| east equivalent to those sources listed herein. |If the source selected by
the Contractor fails to supply nmaterials that are at |east equivalent to the
sources listed as determ ned by the Governnment, the Contractor will be
required to propose a new source or elect a source |isted above to supply
aggregates. |If the Contractor elects to obtain aggregates fromnore than
one source, sanples of aggregates from each source to be evaluated will be
obt ai ned as described above. Any testing of additional sources or retesting
of sources which fail initially, will be at the expense of the Contractor
The CGovernnent reserves the right to reject materials found to be unsuitable
when produced from any source, even a source that is listed herein.

1.2.3 Cenentitious Materials

At | east 60 days in advance of concrete placenent, the Contractor shal
notify the Contracting Oficer of the source of cementitious materials,
along with sanpling location, brand nane, type, and quantity to be used in
t he manufacture of the concrete. |If cenment or pozzolan is to be obtained
fromnore than one source, the initial notification shall state the
estimated anmount to be obtained fromeach source and the proposed schedul e
of shipnments. No material shall be used until notice has been given by the
Contracting OFficer that test results are satisfactory, and all novenent of
materials after sanpling shall be as directed.

1.2.4 Air-Entraining Adm xture

Air-entraining adm xture or other chem cal adm xtures that have been in
storage at the project site for longer than 6 nonths or that have been
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subjected to freezing shall be tested at the expense of the Contractor when
directed by the Contracting Oficer and shall be rejected if test results
are not satisfactory.

1.2.5 Prequalified Cenent Sources

Cenment shall be delivered and used directly froma m |l of a producer
designated as a qualified source. Sanples of cenent for check testing wll
be taken at the project site or concrete-producing plant by a representative
of the Contracting Oficer for testing at the expense of the Governnent. A
list of prequalified cenent sources is available fromthe Conmander and
Director, U S. Arny Engineer Waterways Experinment Station, P.O Box 631,

Vi cksburg, M5 39181-0631

1.2.6 Prequalified Pozzol an Sources

Pozzol an shall be delivered and used directly froma producer designated as
a qualified source. Sanples of pozzolan for check testing will be taken at
the project site by a representative of the Contracting Oficer for testing
at the expense of the Governnent. A list of prequalified pozzolan sources

is available fromthe Commander and Director, U S. Arnmy Engi neer \Waterways

Experinment Station, P.O Box 631, Vicksburg, M5 39181-0631.

1.2.7 Cenent

Cenment if not froma prequalified source, will be sanpled at the source and
stored in seal ed bins pending conpletion of testing. Sanpling, testing, and
t he shipping inspection fromthe point of sanpling, when the point is other
than at the site of the work, will be made by or under the supervision of
the Governnment and at its expense. No cenment shall be used until notice has
been given by the Contracting Oficer that test results are satisfactory.

In the event of failure, the cenent may be resanpled and tested at the
request of the Contractor, at his expense. Wen the point of sanpling is

other than at the site of the work, the fill gates of the sanpled bin and
conveyances used in shiprment will be seal ed under CGovernnent supervision and
kept sealed until shipnment fromthe bin has been conpleted. |If tested

cenment is rehandled at transfer points, the extra cost of inspection shal

be at the Contractor's expense. The cost of testing cement excess to
project requirenents shall also be at the expense of the Contractor. The
charges for testing cenent at the expense of the Contractor will be deducted
fromthe paynments due the Contractor at a rate of $1.20 dollars per ton of
cenment represented by the tests.

1.2.8 Pozzol an

Pozzolan if not froma prequalified source, will be sanpled at the source
and stored in seal ed bins pending conpletion of certain tests. Pozzol an
will also be sanpled at the site when determ ned necessary. Al sanpling
and testing will be by and at the expense of the Government. Release for
shi pment and approval for use will be based on conpliance with 7-day |i nme-
pozzol an strength requirenents and ot her physical and chenical and
uniformty requirenents for which tests can be conpleted by the tinme the 7-
day |ime-pozzolan strength test is conpleted. Release for shipnment and
approval for use on the above basis will be contingent on continuing
conpliance with the other requirenents of the specifications. |If a bin
fails, the contents may be resanpled and tested at the Contractor's expense.
In this event the pozzolan may be sanpled as it is |oaded into cars, trucks,
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or barges provided they are kept at the source until released for shipment.
Unseal i ng and resealing of bins and sealing of shipping conveyances will be
done by or under the supervision of the Governnent. Shippi ng conveyances
will not be accepted at the site of the work unless received with all seals
intact. |If pozzolan is damaged in shipnent, handling, or storage, it shal
be pronptly renoved fromthe site of the work. Pozzolan that has not been
used within 6 nonths after testing shall be retested at the expense of the
Contractor when directed by the Contracting Oficer and shall be rejected if
the test results are not satisfactory. |If tested pozzolan is rehandl ed at
transfer points, the extra cost of inspection shall be at the Contractor's
expense. The cost of testing excess pozzolan shall be at the Contractor's
expense at a rate of $2.00 dollars per ton. The anmount will be deducted
from paynent to the Contractor

1.2.9 Curing Conpounds

Curing conpounds will be accepted based on conpliance with applicable
speci fications.

1.2.10 Construction Testing by Governnent

The Governnment will sanple and test aggregates and concrete to determ ne
conpliance with the specifications. The Contractor shall provide facilities
and | abor as may be necessary for procurenent of representative test

sanmpl es. Samples of aggregates will be obtained at the point of batching in
accordance with ASTM D 75. Concrete will be sanpled in accordance with ASTM
C 172. Slunmp and air content will be determ ned in accordance with ASTM C
143 and ASTM C 231, respectively. Conpression test specinens will be nade
and | aboratory cured in accordance with ASTM C 31, and conpression test

speci mens tested in accordance with ASTM C 39.

1.3 EVALUATI ON AND ACCEPTANCE
1.3.1 Concrete Strength

The strength of the concrete will be considered satisfactory so long as the

average of all sets of three consecutive test results equals or exceeds the

requi red specified conpressive strength f'c and no individual test (average

of two cylinders) result falls below the specified conpressive strength f'c

by nmore 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.

1.3.1.1 Investigation of Low Strength Test Results

VWhen any strength test of standard-cured test cylinders falls bel ow the
specified strength requirement by nore than 500 pounds per square inch or if
tests of field-cured cylinders indicate deficiencies in protection and
curing, steps shall be taken to assure that the | oad-carrying capacity of
the structure is not jeopardi zed. Nondestructive testing in accordance with
ASTM C 597, ASTM C 803, or ASTM C 805 may be pernmitted by the Contracting
Oficer to determne the relative strengths at various locations in the
structure as an aid in evaluating concrete strength in place or for

sel ecting areas to be cored. Such tests, unless properly calibrated and
correlated with other test data, shall not be used as a basis for acceptance
or rejection.
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1.3.1.2 Testing of Cores

VWhen the strength of concrete in place is considered potentially deficient,
cores shall be obtained and tested in accordance with ASTM C 42. At | east
three representative cores shall be taken from each nmenber or area of
concrete in place that is considered potentially deficient. The |ocation of
cores will be determned by the Contracting Oficer to |least inpair the
strength of the structure. |If the concrete in the structure will be dry
under service conditions, the cores shall be air dried (tenperature 60 to 80
degrees F, relative humdity less than 60 percent) for 7 days before testing
and shall be tested dry. |If the concrete in the structure will be nore than
superficially wet under service conditions, the cores shall be tested after
noi sture conditioning in accordance with ASTM C 42. Concrete in the area
represented by the core testing will be considered adequate if the average
strength of the cores is equal to at |east 85 percent of the specified
strength requirenent and if no single core is less than 75 percent of the
specified strength requirenent.

1.3.2 Construction Tol erances
Variation in alignnent, grade, and di nensions of the structures fromthe

est abl i shed alignnent, grade, and di nensi ons shown on the draw ngs shall be
within the tol erances specified in the follow ng table:

TABLE |. TOLERANCES FOR BRI DGES, EROSI ON PROTECTI ON STRUCTURES,
AND HYDRAULI C STRUCTURES.
(1) Departure fromestablished alignnent ......................... 1 inch
(2) Departure fromestablished grades  ........ .. .. ... ... ... .... 1 inch
(3) Variation fromthe plunb or the Exposed, in 10 feet...... 1/2 inch
specified batter in the |lines and Backfilled, in 10 feet... 1 inch
surfaces of walls
(4) Variation fromthe level or from Exposed, in 10 feet...... 1/2 inch
t he grades indicated on the Backfilled, in 10 feet... 1 inch
drawi ngs in slabs, horizontal
grooves
(5) Variation in cross-sectiona
di nensi ons of slabs, walls, and Mnus.................... 1/4 inch
simlar parts Plus.......... ... .. ... ... 1/2 inch

(6) Footings:

a. Variation of dinensions in plan Mnus.................... 1/2 inch
Plus.......... ... ... ... 2 inches
when forned or plus 3 inches when
pl aced agai nst unforned excavati on.

b. M splacenent of eccentricity 2 percent of the footing width in
the direction of msplacenment but
not nore than............ 2 inches

c. Reduction in thickness Mnus.................... 5 percent

of specified thickness
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(7) Variation in the sizes and locations ......................... 1/2 inch
of slab and wal | openings

(8) Sills and sidewalls for radial Variation fromthe plunb or |evel
gates and simlar watertight Not greater than 1/8 inch in 10 feet
structures

1.3.3 Surface Requirenents

The surface requirenents for the classes of finish required by SECTI ON:
FORMAMORK FOR CONCRETE, shall be as hereinafter specified. Allowable
irregularities are designated "abrupt” or "gradual" for purposes of
providing for surface variations. Ofsets resulting fromdispl aced,

m spl aced, or m smatched forns, or sheathing, or by | oose knots in
sheat hing, or other simlar formdefects, shall be considered "abrupt™”

irregularities. Irregularities resulting from warping, unplaneness, or
simlar uniformvariations from pl aneness, or true curvature, shall be
considered "gradual " irregularities. "Gadual" irregularities will be

checked for conpliance with the prescribed limts with a 5-foot tenpl ate,
consi sting of a straightedge for plane surfaces and a shaped tenplate for
curved or warped surfaces. |In measuring irregularities, the straightedge or
tenpl ate may be placed anywhere on the surface in any direction, with the
testing edge held parallel to the intended surface.

Irregularities

O ass of Finish Abrupt, inches G adual , inches
C * 1/4
D 1 1

* Variation for dass C finish shall not exceed zero positive and 1/8 inch
negative in the direction of flow of the water.

1.3.4 Appearance
Per manent |y exposed surfaces shall be cleaned, if stained or otherw se
di scol ored, by a nethod that does not harmthe concrete and that is approved
by the Contracting O ficer.

1.4 SUBM TTALS
Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01300 SUBM TTAL
PRCOCEDURES:

SD- 01 Dat a

Batch Plant; FIO

Details of the data on concrete plant shall be submitted for review by the
Contracting O ficer for conformance with paragraph: Batching Plant.

M xers; FIO

The make, type, and capacity of concrete m xers proposed for m xing concrete
shall be submtted for review by the Contracting O ficer for conformance
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wi th paragraph: Mxers. The results of the initial mxer uniformty tests
as required in paragraph: Mxer Uniformty shall be submtted at least 5
days prior to the initiation of placing

Conveyi ng Equi prent; FIO

The met hods and equi pnment for transporting, handling, and depositing the
concrete shall be submitted for review by the Contracting O ficer for
conformance wi th paragraph: Conveyi ng Equi prent.

Gout; FIO

Descriptive literature of the grout proposed for use.
SD-06 Instructions

G out Placenent; GA

A detailed plan shall be submitted for approval, show ng equi pnrent and
procedures proposed for use in mxing and placing the grout.

Concrete Placing ; FIO

Al'l placing equi prent and net hods shall be submitted for review by the
Contracting O ficer for conformance wth paragraph: Placing.

Joint Ceanup ; FIO

The met hod and equi prent proposed for joint cleanup and waste di sposal shal
be submitted for review by the Contracting Oficer for conformance with
par agraph: Construction Joint Treatnent.

Curing ; FIO

The curing nedi um and nethods to be used shall be submtted for review by
the Contracting O ficer for conformance wi th paragraph: Curing and
Protecti on.

Hot - Weat her Requirenents ; GA

If concrete is to be placed under hot-weather conditions, the proposed
materi al s and net hods neeting the requirenents of paragraphs: Hot Wat her
Pl aci ng and Unformed Surfaces, will be approved by the Contracting Oficer

SD-08 Statenents
M xture Proportions; GA

The results of trial mxture design studies along with a statenment giving

t he maxi mum nomi nal coarse aggregate size and the proportions of ingredients
that will be used in the manufacture of each strength or class of concrete,
at least 14 days prior to conmencing concrete placing operations. Aggregate
wei ghts shall be based on the saturated surface dry condition. The
statenment shall be acconpanied by test results from an approved i ndependent
commercial testing |aboratory, show ng that m xture design studi es have been
made with materials proposed for the project and that the proportions
selected will produce concrete of the qualities indicated. No substitutions
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shall be made in the materials used in the m xture design studies w thout
additional tests to show that the quality of the concrete is satisfactory.

SD-09 Reports
Concrete M xture Proportions; GA

Concrete m xture proportions shall be determ ned by the Contractor, in
accordance with the requirenents in paragraph: M xture Proportioning, and

submtted for approval. The proportions of all ingredients and nom nal
maxi mum coar se aggregate size that will be used in the manufacture of each
quality of concrete shall be stated. Proportions shall indicate the weight

of cement, pozzolan and water; the weights of aggregates in a saturated
surface-dry condition; and the quantities of adm xtures. The submi ssion
shal | be acconpanied by test reports froma |laboratory conplying with ASTM C
1077 whi ch show that proportions thus selected will produce concrete of the
qualities indicated. No substitution shall be nmade 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.

Cenent and Pozzol an; GA.

Cement and pozzolan will be accepted on the basis of the manufacturer's
certification of conpliance, acconpanied by ml|| test reports that materials
nmeet the requirements of the specification under which they are furnished.
Certification and m Il test reports shall identify the particular |ot

furni shed. No cenent or pozzolan shall be used until notice of acceptance
has been given by the Contracting Oficer. Cenent and pozzolan will be

subj ect to check testing fromsanples obtained at the mll, at transfer
points, or at the project site, as scheduled by the Contracting O ficer, and
such sampling will be by or under the supervision of the Governnent at its
expense. Material not neeting specifications shall be pronptly renmoved from
the site of work.

Grout M xture Proportions; GA

M xture proportions using a vol ume-change controlling ingredient shall be
subm tted for approval. The submittal shall include the design mx
proportions of all ingredients and certified copies of |aboratory test
results indicating that the materials and the mx is in conformance with the
requi renents of COE CRD-C 621.

Grout - Prepackaged Material; GA

Prepackaged material requiring only the addition of water will be accepted
on the basis of certified |aboratory test results showi ng that the materi al
nmeets the requirenments of COE CRD-C 621. Wen fine aggregate is to be
added, the Contractor shall also furnish for approval the design mx
proportions together with certified copies of |aboratory test results
indicating that the mix is in conformance with the requirements of COE CRD C
621.

SD- 13 Certificates

| mpervi ous- Sheet Curing Materials; FIO
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| mpervi ous-sheet curing materials shall be certified for conpliance with al
speci fication requirenents.

Air-Entrai ning Adm xture; FIO

Air-entraining adm xture shall be certified for conpliance with al
speci fication requirenents.

Curing Conpound ; FIQO

Curing conpound shall be certified for conpliance with all specification
requi renents.

Gout; FIO

Certificate fromthe manufacturer stating that the grout furnished is
suitable for the application or exposure for which it is being considered.

2 PRODUCTS

2.1 CEMENTI TI QUS MATERI ALS
Cementitious Materials shall be portland cenent or portland cenment in
conbi nation with pozzol an and shall conformto appropriate specifications
i sted bel ow

2.1.1 Portland Cenent

ASTM C 150, Type Il including false set requirenents and | ow al kal i

2.1.2 Hgh-Early-Strength Portland Cenent

ASTM C 150, Type 11l with tricalciumalunmnate limted to 8 percent, |ow
alkali. Type Ill cenent shall be used only when specifically approved in
writing.

2.1.3 Pozzol an

Pozzol an shall conformto ASTM C 618, Cass F, with loss on ignition limted
to 6 percent.

2.2 AGCREGATES

Aggregates shall be produced fromthe sources listed and under the
conditions described in paragraph: Quality Assurance, subparagraph
Aggregates. Fine and coarse aggregates shall conformto the grading

requi renents of ASTM C 33. The nom nal maxi num size shall be as listed in
par agraph: Nomi nal Mxi mum Si ze Coarse Aggregate. The proposed gradations
to be used shall be submitted to the Contracting O ficer for approval.

2.3 CHEM CAL ADM XTURES

Chemi cal adm xtures, when required or permtted, shall conformto the
appropriate specification |isted bel ow.
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2.

3.1 Air-Entraining Adm xture

ASTM C 260 and shall consistently entrain the air content in the specified
ranges under field conditions.

.3.2 \Water-Reducing or Retardi ng Adm xture

ASTM C 494, Type A, B, or D.

.4 CURI NG MATERI ALS

.4.1 | npervious- Sheet

| mpervi ous-sheet materials shall conformto ASTM C 171, type optional
except, that polyethyl ene sheet shall not be used.

.4.2 Menbrane- Formi ng Conpound

Menbr ane- Formi ng curing conpound shall conformto ASTM C 309, Type 1-D or 2,
C ass B. Nonpignmented conpound shall contain a fugitive dye. The | oss of
wat er for both pignented and nonpi gnmented curing conmpounds when tested as
specified, shall be not nore than 0.03 pound per square foot in 24 hours nor
nore than 0.09 pound per square foot in 72 hours.

.4.3 Epoxy Resin

Al'l epoxy resin materials shall be two conponent materials conformng to the
requi renent of ASTM C 881

2.1.5.1 The materials for bonding freshly m xed Portland cement concrete
or nortar or freshly m xed epoxy resin concrete to hardened concrete shal
be Type V materials, Gade 2.

2.1.5.2 The expoxy resin materials use as patching materials for conplete
filling of spalls, w de cracks, and other voids; for enbeddi ng dowels and
anchor bolts with concrete shall be Type IV materials, Gade 2.

.5  WATER

Water for mxing and curing shall be fresh, clean, potable, and free of
i njurious amounts of oil, acid, salt, or alkali, except that non-potable
water may be used if it neets the requirenents of COE CRD- C 400

.6 M XTURE PROPCRTI ONI NG

.6.1 Quality and Location

For each portion of the structure, mxture proportions shall be selected so
that the followi ng strength and water-cenent ratio requirenents are net.

.6.1.1 Strength

Speci fied conpressive strength f'c shall be as foll ows:

Conpressive Strength Structure or Portion of Structure

4,000 psi @28 days Invert Concrete, Footings and Drop Structures
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3,000 psi @28 days Si desl opes and Val s
4,000 psi @28 days Cast-1n-Place Box Culverts & Side Drain
Qutlet Structures
650 psi @28 days Fl exural for P.C C

2.6.1.2 Maxi num Water-Cenent Ratio

Maxi mum wat er-cenment ratio shall be 0.45 for all concrete structures except
for rigid pavenent concrete which shall have a maxi mum wat er-cenent ratio of
0. 5.

2.6.2 Nom nal Maxi num Si ze Coarse Aggregate

Nom nal maxi mum si ze coarse aggregate for inverts, footings and P.C.C. shal
be 1-1/2 inches. Nom nal maxi mum size coarse aggregate shall be 1 inch for
wal I s except 3/4-inch nom nal maxi num size coarse aggregate shall be used
when any of the follow ng conditions exist: the narrowest di mension between
sides of forms is less than 7-1/2 inches, the depth of the slab is |less than
4-1/2 inches, or the mninmmclear spacing between reinforcing is |ess than
2 inches.

2.6.3 Ar Content
Air content as determned by ASTM C 231 shall be between 4 and 6 percent.
2.6.4 Slunp

The slump shall be determ ned in accordance with ASTM C 143 and shall be
within the range of 1 to 3 inches. \Where placenent by punp is approved, the
slunp shall not exceed 5 inches.

2.6.5 Concrete Proportioning

Trial design batches and testing requirenents for various qualities of
concrete specified shall be the responsibility of the Contractor. Sanples
of approved aggregates shall be obtained in accordance with the requirenents
of ASTM D 75. Sanples of materials other than aggregate shall be
representative of those proposed for the project and shall be acconpani ed by
the manufacturer's test reports indicating conpliance with applicable
specified requirenments. Trial mxtures having proportions, consistencies,
and air content suitable for the work shall be nmade based on net hodol ogy
described in ACI 211.1, using at least three different water-cenment ratios,
which will produce a range of strength enconpassing those required for the
work. The water-cenment ratios required in paragraph: Maxi mum Wat er - Cenment
Ratio, will be converted to a weight ratio of water to cenent plus pozzol an
by wei ght equival ency as described in ACl 211.1. Trial mxtures shall be
designed for maxinum permtted slunp and air content. The tenperature of
concrete in each trial batch shall be reported. For each maxi num aggregate
size selected at each water-cenent 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. Fromthese
test results, a curve will be plotted showi ng the rel ationshi p between

wat er-cenent ratio and strength.
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2.

6.6 Average Strength

In neeting the water-cenent ratio and strength requirenments specified in

par agraph: Strength above, the selected m xture proportion shall produce an
average conpressive strength (fcr) exceeding the specified conpressive
strength f'c by the amount indicated below with a water-cenent ratio at or
bel ow t hat specified above. Were a concrete production facility has test
records, a standard deviation shall be established. Test records from which
a standard deviation is calculated shall represent materials, quality
control procedures, and conditions simlar to those expected, shal

represent concrete produced to neet a specified strength or strengths (f'c)
within 1,000 pounds per square inch of that specified for proposed work, and
shal | consist of at |east 30 consecutive tests. A strength test shall be
the average of the strengths of two cylinders made fromthe same sanpl e of
concrete and tested at 28 days or at another test age designated for

determ nation of f'c.

.6.6.1 Required Average Conpressive Strength

Requi red average conpressive strength fcr used as the basis for selection of
concrete proportions shall be the larger of the equations that follow using
the standard deviati on as determ ned above:

fer "c + 1.34S where S = standard devi ation
'c + 2.33S - 500

= f
fer = f

.6.6.2 Mdification Factor for Standard Devi ati on

VWhere a concrete production facility does not have test records neeting the
requi renents above but does have a record based on 15 to 29 consecutive
tests, a standard deviation may be established as the product of the
cal cul ated standard deviation and a nodification factor fromthe foll ow ng
tabl e:

Modi fi cati on Factor

No. of Tests* for Standard Devi ation
| ess than 15 Use paragraph 2.2.6.3 hereinafter
15 1.16
20 1.08
25 1.03
30 or nore 1.00

* Interpolate for internediate nunbers of tests.

.6.6.3 Determ ning Required Average Strength

VWhen a concrete production facility does not have field strength test
records for calculation of the standard deviation, the required average
strength fcr shall be determ ned as foll ows:

If the specified conpressive strength f'c is 3,000 to 5,000 psi,
fer = f'c + 1, 200.
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2.7 PRODUCTI ON EQUI PMENT
2.7.1 Batching Pl ant

Bat chi ng plant shall conformto the requirenments of the NRMCA CPVB 100.
Concrete Plant Standards of CPMB and as specified; however, rating plates
attached to batch plant equi pnment are not required.

2.7.1.1 Equi prment

The batching controls shall be sem automatic or automatic. The

sem aut omati ¢ batching systemshall be provided with interlocks such that

t he di scharge device cannot be actuated until the indicated material is
within the applicable tol erance. The batching system shall be equi pped wth
an accurate recorder or recorders that nmeet the requirement of the Concrete
Pl ant Standards of CPMB. Separate bins or conpartnments shall be provided
for each size group of aggregate cenent and pozzol an. Aggregates shall be
wei ghed either in separate weigh batchers wi th individual scales or

cunmul atively in one wei gh batcher on one scale. Aggregate shall not be

wei ghed in the sanme batcher with cement and pozzolan. |If both cenent and
pozzol an are used, they may be batched cunul atively provided that the
Portland cement is batched first. If measured by wei ght, water shall not be

wei ghed cunul atively with another ingredient. Water batcher filling and
di schargi ng val ves shall be so inter-locked that the discharge val ve cannot
be opened before the filling valve is fully closed. An accurate mechanica

device for measuring and di spensi ng each adm xture shall be provided. Each
di spenser shall be interlocked with the batching and di schargi ng operation
of the water so that each admi xture is separately batched and di scharged
automatically in a manner to obtain uniformdistribution throughout the
batch in the specified m xing period. Adm xtures shall not be conbi ned
prior to introduction of water or sand. The plant shall be arranged so as
to facilitate the inspection of all operations at all tines. Suitable
facilities shall be provided for obtaining representative sanples of
aggregates fromeach bin or conpartnent.

2.7.1.2 Scal es

The wei ghi ng equi prent shall conformto the applicable requirenments of N ST
HB 44, except that the accuracy shall be plus or minus 0.2 percent of scale
capacity. The Contractor shall provide standard test wei ghts and any ot her
auxi liary equi prent required for checking the operating performance of each
scal e or other measuring devices. The tests shall be made at the frequency
required in paragraph: Scales, and in the presence of a Government

i nspect or.

2.7.1.3 Batching Tol erances
2.7.1.3.1 Weighing Tol erances

VWi chever of the following tolerances is greater shall apply, based on
requi red scal e readi ng.

Percent of Required Percent of Scale

Mat eri al Wi ght Capacity
Cenentitious materials +1 +0. 3
Aggr egat e +2 +0. 3
Wat er +1 +0. 3
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Adm xture +3 +0. 3

2.7.1.3.2 Volunetric Tol erances

For volumetric batching equi prent, the follow ng tol erances shall apply to
the required volunme of material being batched:

Wat er : Plus or mnus 1 percent
Adm xtures: Plus or mnus 3 percent

2.7.1.4 Mbisture Control

The plant shall be capabl e of ready adjustnent to conpensate for the varying
nmoi sture content of the aggregates and to change the wei ghts of the

mat eri al s bei ng batched. An electric noisture neter conplying with the

provi sions of COE CRD-C 143 shall be provided for measuring nmoisture in the
fine aggregate. The sensing el enent shall be arranged so that the
measurenent is nade near the batcher charging gate of the sand bin or in the
sand bat cher.

2.7.2 Mxers
2.7.2.1 Ceneral

The m xers shall not be charged in excess of the capacity recomended by the
manuf acturer. The m xers shall be operated at the drum or m xing bl ade
speed designated by the manufacturer. The nmixers shall be maintained in
sati sfactory operating condition, and the m xer drums shall be kept free of
har dened concrete. Should any m xer at any time produce unsatisfactory
results, its use shall be pronptly discontinued until it is repaired.

2.7.2.2 Concrete Plant M xers

Concrete plant mxers shall be tilting, nontilting, horizontal-shaft,
vertical -shaft type, or pug mll type and shall be provided with an
acceptabl e device to | ock the di scharge nechanismuntil the required m xing
time has elapsed. The mxing tine and uniformty shall conformto all the
par agraphs in ASTM C 94 applicable to central-m xed concrete.

2.7.2.3 Truck M xers

Truck m xers, the mxing of concrete therein, and concrete uniformty shal
conformto the requirenents of ASTM C 94. A truck m xer may be used either
for conplete mxing (transit-mxed) or to finish the partial m xing done in
a stationary mxer (shrink-mxed). Each truck shall be equipped with two
counters fromwhich it will be possible to determ ne the nunber of

revol utions at m xi ng speed and the nunber of revolutions at agitating
speed.

2.8 CONVEYI NG EQUI PMENT

Concrete shall be conveyed frommxer to fornms as rapidly as practicable and
within the tine interval in paragraph: Tine Interval Between M xing and

Pl aci ng by nmethods that will prevent segregation or |oss of ingredients.

Any concrete transferred from one conveyi ng device to another shall be
passed through a hopper that is conical in shape and shall not be dropped
vertically nore than 5 feet, except where suitable equipnment is provided to
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prevent segregation and where specifically authorized. Tel ephonic or other
sati sfactory means of rapid conmuni cati on between the m xi ng plant and the
forns in which concrete is being placed shall be provided and avail able for
use by Governnent |nspectors.

2.8.1 Buckets

The interior hopper slope shall be not |ess than 58 degrees fromthe

hori zontal, the m ni num di nension of the clear gate opening shall be at
least 5 tines the nom nal maxi mum size aggregate, and the area of the gate
openi ng shall not be less than 2 square feet. The maxi mum di mensi on of the
gat e openi ng shall not be greater than twi ce the m ni mum di nension. The
bucket gates shall be essentially grout tight when closed and nay be

manual |y, pneumatically, or hydraulically operated except that buckets

| arger than 2 cubic yardsshall not be manually operated. The design of the
bucket shall provide neans for positive regulation of the amount and rate of
deposit of concrete in each dunping position.

2.8.2 Transfer Hoppers

Concrete may be charged into nonagitating hoppers for transfer to other
conveyi ng devi ces. Transfer hoppers shall be capable of receiving concrete
directly fromdelivery vehicles and shall have conical - shaped di scharge
features. The transfer hopper shall be equipped with a hydraulically
operated gate and with a neans of external vibration to effect conplete

di scharge. Concrete shall not be held in nonagitating transfer hoppers nore
t han 30 m nutes.

2.8.3 Trucks

Truck m xers operating at agitating speed or truck agitators used for
transporting plant-m xed concrete shall conformto the requirements of ASTM
C 94. MNonagitating equi pnent shall be used only for transporting plant-

m xed concrete over a snooth road and when the hauling tine is |less than 15
m nutes. Bodies of nonagitating equi prent shall be snmooth, watertight,
metal containers specifically designed to transport concrete, shaped with
rounded corners to mnimze segregation, and equi pped with gates that wll
permt positive control of the discharge of the concrete.

2.8.4 Chutes

VWhen concrete can be placed directly froma truck m xer, agitator, or
nonagi tati ng equi pnent, the chutes normally attached to this equi pnment by
t he manufacturer may be used. A discharge deflector shall be used when
required by the Contracting Officer. Separate chutes and other simlar
equi prent will not be permitted for conveying concrete except when
specifically approved.

2.8.5 Belt Conveyors

Belt conveyors nmay be used when approved. Such conveyors shall be designed
and operated to assure a uniformflow of concrete fromm xer to final place
of deposit without segregation of ingredients or |oss of nortar and shall be
provided with positive neans for preventing segregation of the concrete at
the transfer points and the point of placing. Belt conveyors shall be
constructed such that the idler spacing shall not exceed 36 inches. The
belt speed shall be a mninumof 300 feet per mnute and a maxi num of 750
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feet per mnute. |If concrete is to be placed through installed horizonta

or sloping reinforcing bars, the conveyor shall discharge concrete into a
pi pe or elephant truck that is |ong enough to extend through the reinforcing
bars. In no case shall concrete be discharged to free-fall through the

rei nforcing bars.

2.8.6 Concrete Punps

Concrete may be conveyed by positive displacenment punp when approved. The
punpi ng equi pnent shall be piston or squeeze pressure type. The pipeline
shall be rigid steel pipe or heavy-duty flexible hose. The inside dianeter
of the pipe shall be at least 3 tinmes the nom nal maxi mum size coarse
aggregate in the concrete mxture to be punped but not |ess than 4 inches.
The maxi mum si ze coarse aggregate shall not be reduced to accommopdate the
punps. The distance to be punped shall not exceed limts reconmended by the
punp manufacturer. The concrete shall be supplied to the concrete punp
continuously. Wen punping is conpleted, concrete remaining in the pipeline
shall be ejected wi thout contam nation of concrete in place. After each
operation, equi prment shall be thoroughly cleaned, and flushing water shal

be wasted outside of the forns.

3  EXECUTI ON
3.1 PREPARATI ON FOR PLACI NG

Bef ore commenci ng concrete placenment, the foll owi ng shall be perforned.
Surfaces to receive concrete shall be clean and free fromnud and water.
Forms shall be in place, cleaned, coated, and adequately supported, in
accordance with Section 03100 STRUCTURAL CONCRETE FORMAORK.  Rei nforci ng
steel shall be in place, cleaned, tied, and adequately supported, in
accordance with Section 03200 CONCRETE REI NFORCEMENT. Transporting and
conveyi ng equi pnent shall be in-place, ready for use, clean, and free of
har dened concrete and foreign material. Equipnent for consolidating
concrete shall be at the placing site and in proper working order

Equi prent and material for curing and for protecting concrete from weat her
or mechani cal damage shall be at the placing site, in proper working
condition and in sufficient amount for the entire placenment. Wen hot,

wi ndy conditions during concreting appear probable, equipnment and materi al
shall be at the placing site to provi de w ndbreaks, shading, fogging, or
other action to prevent plastic shrinkage cracki ng or other damagi ng drying
of the concrete.

3.1.1 Enbedded Itens

Bef ore pl acenent of concrete, care shall be taken to determ ne that al
enbedded itens are firmy and securely fastened in place as indicated on the
drawi ngs, or required. Enbedded itens shall be free of oil and other
foreign matter such as | oose coatings or rust, paint, and scale. The
enbeddi ng of wood in concrete will be permitted only when specifically

aut hori zed or directed. Voids in sleeves, inserts, and anchor slots shal

be filled tenporarily with readily renovable materials to prevent the entry
of concrete into voids.

3.1.2 Concrete on Earth Foundati ons

Earth surfaces upon which concrete is to be placed shall be clean, danp, and
free fromstanding or running water. Prior to placenent of concrete, the
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earth foundation shall have been satisfactorily conpacted in accordance wth
the provisions of SECTION. FILLS AND SUBGRADE PREPARATI ON. Additionally,
spongy or yielding foundation shall be corrected and inspected by the
Contractor prior to concrete placenent in order to certify that it is ready
to receive concrete. The results of each inspection shall be submtted in
writing.

3.1.3 Construction Joint Treatnment

Concrete surfaces to which other concrete is to be bonded shall be prepared
for receiving the next lift or adjacent concrete by cleaning with either
air-water cutting, sandblasting, high-pressure water jet, or other approved
met hod. The entire surface of the existing concrete shall be cleaned to a
depth of not less than 1/4 inch and to such additional depth where necessary
to expose a sound unweat hered concrete surface that is not contani nated by
oils or other foreign matter

3.1.3.1 Air-Water Cutting

Air-water cutting of a construction joint shall be perforned at the proper
time and only on horizontal construction joints. The surface shall be cut
with an air-water jet to renove all l|aitance and to expose cl ean, 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 plus or

m nus, 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

cl oudi ness of the wash water. The surface shall again be washed just prior
to placing the succeeding lift. Were necessary to renove accunul at ed

| ai tance, coatings, stains, debris, and other foreign material, sandblasting
shal |l be used as the | ast operation before placing the next lift.

3.1.3.2 High-Pressure Water Jet

A stream of water under a pressure of not less than 3,000 psi may be used
for cutting and cleaning. Its use shall be delayed until the concrete is
sufficiently hard so that only the surface skin or nortar is renoved and
there is no undercutting of coarse-aggregate particles. Wiere the cleaning
occurs nore than 2 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 | ast operation prior to
placing the next lift. |If the waterjet is incapable of a satisfactory

cl eani ng, the surface shall be cl eaned by sandbl asti ng.

3.1.3.3 Sandbl asti ng

VWhen enpl oyed in the preparation of construction joints, sandblasting shal
be performed as the final operation conpleted before placing the foll ow ng
lift. The operation shall be continued until all accunul ated |aitance,
coatings, stains, debris, and other foreign materials are renoved. The
surface of the concrete shall then be washed thoroughly to renove all |oose
materials. The surface shall again be washed just prior to placing the
succeeding lift.
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3.1.3.4 \aste Disposa

The nmet hod used in di sposing of waste water enployed 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
envi ronnent of the project area. The nethod of disposal shall be subject to
approval .

3.1.3.5 Surface Condition

The surface of the lift shall be danp at the tine of placenent of the next
lift and shall be free of standing water.

3.1.4 Renpval of Existing Concrete
3.1.4.1 Sawcutting and Renoval of Concrete

Concrete shall be sawcut to the true line and to the depth shown on the
drawi ngs where new concrete is to be tied into and placed with existing
concrete. Existing concrete adjacent to the sawcut join line shall be
renoved be means of nechanical rotary abraders, chipping hamers, or by

ot her nmethods as approved to expose a sound, unweat hered concrete surface.
The Contractor shall take all necessary precautions and shall use such

nmet hods of pavenent breaking and renoval as to prevent cracking, spalling,
or other damage to the concrete to remain in place. Any concrete beyond the
join line that is cracked, spalled, or otherw se damaged shall be renoved
and replaced w thout additional cost to the Governnment. Existing
reinforcing steel shall be left inits original position or cut and renoved
wher e desi gnat ed.

3.1.4.2 Sandbl asti ng
3.1.4.2.1 Ceneral

Sandbl asting shall be limted to only areas which new concrete is to be
pl aced during the sane 24-hour period. Any prepared surface not overlaid
within this time period, shall be conpletely sandblasted just prior to

pl acenent of concrete. The Contractor shall renmpve all unsound concrete,
surface debris, and residue resulting fromsandblasting prior to concrete
pl acenent .

3.1.4.2.2 Sandbl asti ng Equi pnent

Sandbl asti ng equi prent shall include an air conpressor, hose, and venturi -
type nozzles of sufficient capacity to furnish air at a rate of not |ess
than 150 cfmand to maintain a line pressure of not less than 90 psi at the
nozzle while in use. The conpressor shall be equipped with traps that

mai ntain the conpressed air free of oil

3.2 CONVEYI NG CONCRETE ON SI TE

Concrete shall be conveyed frommxer to fornms as rapidly as practicable and
within the tine interval in paragraph: Tine Interval Between M xing and

Pl aci ng by nmethods that will prevent segregation or |oss of ingredients.

Any concrete transferred from one conveying device to another shall be
passed through a hopper that is conical in shape and shall not be dropped
vertically nore than 5 feet, except where suitable equipnment is provided to
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prevent segregation and where specifically authorized. Tel ephonic or other
sati sfactory means of rapid conmuni cati on between the m xi ng plant and the
forns in which concrete is being placed shall be provided and avail able for
use by Governnent |nspectors.

3.3 PLACI NG CONCRETE

Concrete placenent will not be permtted when, in the opinion of the
Contracting O ficer, weather conditions prevent proper placenent 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 equipnment is
provided to prevent segregation and where specifically authorized.
Depositing of the concrete shall be so regulated that it nmay be effectively
consolidated in horizontal layers 1-1/2 feet or less in thickness with a

m ni mum of | ateral novenent. The anmount deposited in each |ocation shall be
that which can be readily and thoroughly consolidated. The surfaces of
construction joints shall be kept continuously wet for the first 12 hours
during the 24-hour period prior to placing concrete. Free water shall be
renoved prior to placenment of concrete. Sufficient placing capacity shall be
provi ded so that concrete placenent can be kept plastic and free of cold
joints while concrete is being placed.

3.3.1 Tinme Interval Between M xing and Pl aci ng

Concrete shall be placed within 30 m nutes after discharge into non-
agitating equi pmrent. \Wen concrete is truck m xed or when a truck m xer or
agitator is used for transporting concrete m xed by a concrete plant m xer
the concrete shall be delivered to the site of the work, and di scharge shal
be conpleted within 1-1/2 hours after introduction of the cenent to the
aggregates. Wien the length of haul makes it inpossible to deliver truck-
m xed concrete within these time limts, batching of cenment and a portion of
the m xi ng water shall be delayed until the truck mxer is at or near the
construction site.

3.3.2 Consolidation

| mredi ately after placing, each |ayer of concrete shall be consolidated by
internal vibrating equipnment. Vibrators will not be used to transport
concrete within the forms. Hand spading may be required if necessary with
internal vibrating along forned surfaces pernmanently exposed to view Form
or surface vibrators shall not be used. Spare vibrators shall be kept on
site during all concrete placenent operations. Consolidation will proceed

i ndependently of all other placing operations. Vibrators for consolidation
will not be attached to Bidwell Type or any other screeding or |eveling

equi prent sel ected by the Contractor.

Head Di ameter Frequency Ampl i tude
Application i nches VPM i nches
Thin walls, beans, etc. 1-1/4 - 2-1/2 9,000 - 13,500 0.02 -
0.04
Ceneral construction 2 - 3-1/2 8,000 - 12,000 0.025 -
0.05

The frequency and anplitude shall be within the range indicated in the table
above as determ ned in accordance with paragraph: Vibrators. The vibrator
shall be inserted vertically at uniform spacing over the entire area of
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pl acenent. The di stance between insertions shall be approximately 1-1/2
times the radius of action of the vibrator. The vibrator shall penetrate
rapidly to the bottomof the |layer and at |east 6 inches into the precedi ng
layer if such exists. It shall be held stationary until the concrete is
consol i dated and then wi thdrawn sl owy.

3.3.3 Cold Weat her Requirenents

Speci al protection nmeasures, approved by the Contracting Oficer, shall be
used if freezing tenperatures are anticipated before the expiration of the
specified curing period. The anbient tenperature of the air where concrete
is to be placed and the tenperature of surfaces to receive concrete shall be
not |less than 40 degrees F. The placing tenperature of the concrete having
a m ni mum di nension | ess than 12 inches shall be between 55 and 75 degrees
F. The tenperature of the concrete when placed shall be not |ess than 50
degrees F nor nore than 75 degrees F. Heating of the m xing water or
aggregates will be required to regulate the concrete placing tenperature.
Materials entering the m xer shall be free fromice, snow, or frozen |unps.
Salt, chemicals or other materials shall not be incorporated in the concrete
to prevent freezing. Upon witten approval, an accel erating adm xture
conformng to ASTM C 494, Type C or E may be used, provided it contains no
cal ciumchloride. Calciumchloride shall not be used

3.3.4 Hot Wat her Requirenents

VWhen the anbient tenperature during concrete placing is expected to exceed
85 degrees F, the concrete shall be placed and finished with procedures
previously submtted and as specified herein. The concrete tenperature at
time of delivery to the forns shall not exceed the tenperature shown in the
tabl e bel ow when neasured in accordance with ASTM C 1064. Cooling of the

m xi ng water or aggregates or placing concrete in the cooler part of the day
may be required to obtain an adequate placing tenperature. A retarder may
be used, as approved, to facilitate placing and finishing. Steel fornms and
rei nforcenments shall be cool ed as approved prior to concrete placenent when
steel tenperatures are greater than 120 degrees F. Conveying and pl aci ng
equi prent shall be cooled if necessary to maintain proper concrete-placing
t enper at ur e.

Maxi mum Al | owabl e Concrete Pl aci ng Tenperat ure

Rel ative Hum dity, Percent, Maxi mum Al | owabl e Concrete
During Time of Tenperature
Concrete Pl acenent Degr ees
G eater than 60 90 F
40- 60 85 F
Less than 40 80 F

3.4 FI N SH NG FORMVED SURFACES

After formrenoval, all fins and |oose materials shall be renoved. Al

voi ds and honeyconbs exceeding 1/2 inch in dianmeter and all tie-rod holes
permanently exposed to view shall be reanmed or chipped and filled with dry-
pack nortar. Defective areas |arger than 36 square inches in any surface,
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per manent |y exposed or not, shall be delineated in a rectangul ar shape by a
saw cut a mni numdepth of one inch. Al defective concrete in the
delineated area shall be renoved and replaced with carefully placed and
conpacted concrete. The cenent used in the nortar or concrete for al
surfaces permanently exposed to view shall be a blend of Portland cenent and
white cenent properly proportioned so that the final color when cured will
be the sanme as adj acent concrete. Tenperature of the concrete, anbient air,
repl acenent concrete, or nortar during renedial work including curing shal
be above 50 degrees F. The prepared area shall be danpened, brush-coated
with a neat cement grout or with an approved epoxy resin, and filled with
nmortar or concrete. The nortar shall consist of 1 part cement to 2-1/2
parts fine aggregate. The quantity of mxing water shall be the m ni mum
necessary to obtain a uniformmxture and to permit placing. Mrtar shall be
t horoughly conpacted in place and struck off to adjacent concrete.

Repl acenent concrete shall be drier than the usual m xture and thoroughly
tanped into place and finished. Fornms shall be used if required. Mta
tools shall not be used to finish permanently exposed surfaces. The patched
areas shall be cured for 7 days.

3.5 FI N SH NG UNFORMED SURFACES
3.5.1 Ceneral

The anbi ent tenperature of spaces adjacent to surfaces being finished shal
be not |ess than 50 degrees F. In hot weather when the rate of evaporation
of surface noisture, as determned by use of Figure 2.1.5 of ACI 305R, may
reasonably be expected to exceed 0.2 pound per square foot per hour

provi sions for w ndbreaks, shading, fog spraying, or wet covering with a
light-colored material shall be made in advance of placenent, and such
protective measures shall be taken as quickly as finishing operations will
allow Al unforned surfaces that are not to be covered by additiona

concrete or backfill shall have a float finish, unless a trowel finishis
specified, and shall be true to the elevation shown on the draw ngs.
Surfaces to receive additional concrete or backfill shall be brought to the

el evati on shown on the drawings and left true and regular. Exterior
surfaces shall be sloped for drainage unless otherw se shown on the draw ng
or as directed. Joints shall be carefully nmade with a jointing or edging
tool. The finished surfaces shall be protected from stains or abrasions.

3.5.2 Floated Finish

Surfaces shall be screeded and darbied or bullfloated to bring the surface
to the required finish level with no coarse aggregate visible. No water,
cenment, or nortar shall be added to the surface during the finishing
operation. The concrete, while still green but sufficiently hardened to
bear a man's wei ght without deep inprint, shall be floated to a true and
even plane. Floating may be perforned by use of suitable hand floats or
power -driven equi pnent. Hand floats shall be nmade of nagnesi um or al um num
Tol erance for a floated finish shall be true plane within 5/16 inch in 10
feet as determined by a 10-foot straightedge placed anywhere on the slab in
any direction.

3.5.3 Trowel ed Finish
A trowel finish shall be applied to the follow ng surfaces: top of channel

wal I s and as indicated on the drawi ngs. Concrete surfaces shall be finished
with a float finish, and after surface noisture has di sappeared, the surface

SECTI ON 03300 Page 23



LONER SANTA ANA RIVER, Inperial Hw to Weir Canyon Rd DACWD9- 99- B- 0008

shall be troweled to a snmooth, even, dense finish free from bl em shes
including trowel marks. Tol erance shall be true planes within 5/ 16 inch in
10 feet as determ ned by a 10-foot straightedge placed anywhere on the sl ab
in any direction.

3.5.4 Rake Finish

The concrete shall be screeded and floated to the required finish plane with
no coarse aggregate visible. After surface noisture has di sappeared, fina
texturing shall be performed with a spring steel tine device (rake) which

wi || produce grooves transverse with the centerline. The spring steel
device shall be operated within 5 inches, but not closer than 3 inches, of
pavenment edges and shall be provided with positive elevation control. Down
pressure on pavenent surface shall be maintained at all time during
texturing so as to achieve uniformtexturing in the pavenent profile. Spring
steel tines of the final texturing device shall be rectangular in cross-
section, 3/32 to 1/8 inch wide, on 3/4 inch centers, and of sufficient

Il engt h, thickness and resilience to form grooves approximately 3/16 inch
deep in the fresh concrete surface.

3.6 CURI NG AND PROTECTI ON
3.6.1 Ceneral

Al'l concrete shall be cured by an approved nethod for a period of 7 days.

I mredi ately after placenment, concrete shall be protected from premature
drying, extremes in tenperatures, rapid tenperature change, and nechani ca
injury. Al materials and equi pnrent needed for adequate curing and
protection shall be avail able and at the placenent site prior to the start
of concrete placenent. Concrete shall be protected fromthe damagi ng
effects of rain for 12 hours and fromflowi ng water for 14 days (7 days with
Type 111 cenent). Concrete shall be shielded fromdirect rays of the sun
for 3 days. No fire or excessive heat shall be permtted near or in direct
contact with concrete at any time.

3.6.2 Mist Curing

Concrete noist-cured shall be nmaintained continuously (not periodically) wet
for the entire curing period. |If water or curing materials stain or

di scol or concrete surfaces that are to be permanently exposed, they shall be
cl eaned as required in paragraph: Appearance. Were wooden form sheat hing
is left in place during curing, the sheathing shall be kept wet at al

times. Horizontal surfaces may be noist cured by ponding, by covering with
a m ni mum uni formthickness of 2 inches of continuously saturated sand, or
by covering with saturated nonstaining burlap or cotton mats. Horizonta
construction joints may be allowed to dry for 12 hours i mmediately prior to
the placing of the following lift.

3.6.3 Menbrane Form ng Curing Compounds
Concrete may be cured with an approved curing conmpound in |ieu of noist
curing except that menbrane curing will not be permitted on any surface to

whi ch a sack-rubbed finish is to be applied, on any surface containing
protrudi ng steel reinforcenent, or on abrasive aggregate finish.
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3.6.3.1 Pigmented Curing Conpound

A pignented-type curing conpound conform ng to ASTM C 309 may be used on
surfaces that will not be exposed to view when the project is conpleted.
Menbrane curing shall not be used on surfaces that are to receive any
subsequent treatnent dependi ng on adhesion or bonding to the concrete. A
nonpi gment ed-type curing conpound, containing a fugitive dye, conformng to
ASTM C 309 with the reflective requirements wai ved may be used on surfaces
that will be exposed to view when the project is conpleted.

3.6.3.2 Application

The curing conmpound shall be applied to fornmed surfaces i Mmediately after
the fornms are renoved and prior to any patching or other surface treatnment
except the cleaning of |oose sand, nortar, and debris fromthe surface. The
surfaces shall be thoroughly noistened with water, and the curing conmpound
applied as soon as free water disappears. The curing conpound shall be
applied to unformed surfaces as soon as free water has di sappeared. The
curing conpound shall be applied in a two-coat continuous operation by
approved notorized power-sprayi ng equi pnent operating at a m ni mum pressure
of 75 pounds per square inch, at a uniformcoverage of not nore than 400
square feet per gallon for each coat, and the second coat shall be applied
perpendi cular to the first coat. Wen adverse breeze conditions occur
Contractor shall take the necessary precautions to prevent the curing
conmpound from becom ng airborne. These precautions shall include, but not
limted to, lowering the spray nozzle to approximately 2 feet away fromthe
concrete surface and erecting wi nd breaks. The nmethod used shall be
submtted to the Contracting Oficer for approval. Concrete surfaces that
have been subjected to rainfall within 3 hours after curing conpound has
been applied shall be resprayed by the nethod and at the coverage herein
specified. Al concrete surfaces on which the curing conpound has been
appl i ed shall be adequately protected for the duration of the entire curing
period from pedestrian and vehicular traffic and fromany ot her cause that
will disrupt the continuity of the curing nenbrane.

3.6.4 Inpervious Sheeting

The concrete invert surfaces may be cured by an approved inpervi ous sheet.
Al'l surfaces shall be thoroughly wetted and be conpletely covered with

wat er pr oof paper, polyethylene film or polyethyl ene-coated burlap havi ng
the burlap thoroughly water-saturated before placing. Covering shall be
laid with |ight-colored side up. Covering shall be I apped not |ess than 12
i nches and securely wei ghted down or shall be | apped not | ess than 4

i nchesand taped to forma continuous cover with conpletely closed joints.
The sheet shall be weighted to prevent displacenment so that it remains in
contact with the concrete during the specified |length of curing. Coverings
shal |l be fol ded down over exposed edges of slabs and secured by approved
means. Sheets shall be imediately repaired or replaced if tears or holes
appear during the curing period.

3.6.5 Cold Wather Curing and Protection

VWen the daily anbient |ow tenperature is | ess than 32 degrees F the
tenperature of the concrete shall be naintained above 40 degrees F for the
first seven days after placing. During the period of protection renoval,
the air tenperature adjacent to the concrete surfaces shall be controlled so
that concrete near the surface will not be subjected to a tenperature
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differential of nore than 25 degrees F as determ ned by suitable
thernmoneters installed adjacent to the concrete surface and 2 inches inside
the surface of the concrete. The installation of the thernoneters shall be
made by the Contractor as directed. Curing conpounds shall not be used on
concrete surfaces that are maintained at curing tenperature by use of free
st eam

3.7 TESTING AND | NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL

The Contractor shall performthe inspection and tests described bel ow and,
based upon the results of these inspections and tests, shall take the action
requi red and shall submit specified reports. When, in the opinion of the
Contracting O ficer, the concreting operation is out of control, concrete

pl acenent shall cease and the operation shall be corrected. The |aboratory
performng the tests shall conformwith ASTM C 1077. The i ndividual s who
sanmpl e and test concrete or the constituents of concrete as required in this
specification shall have denonstrated a know edge and ability to performthe
necessary test procedures equivalent to the ACI mni num gui delines for
certification of Concrete Field Testing Technicians, Gade I.

3.7.1 Gading and Corrective Action
3.7.1.1 Fine Aggregate

At | east once during each shift in which the concrete is being delivered,
there shall be one sieve analysis and fineness nodul us determ nation in
accordance with ASTM C 136 and COE CRD-C 104 for the fine aggregate or for
each fine aggregate if it is batched in nore than one size or
classification. The location at which sanples are taken may be sel ected by
the Contractor as the nost advantageous for control. However, the
Contractor is responsible for delivering fine aggregate to the mxer within
specification limts. Results of tests shall be reported in witing. When
t he amobunt passing on any sieve is outside the specification [imts, the
fine aggregate shall be imedi ately resanpled and retested. |If there is
another failure on any sieve, the fact shall inmediately reported to the
Contracting O ficer, concreting shall be stopped, and i medi ate steps taken
to correct the grading.

3.7.1.2 Coarse Aggregate

At | east once during each shift in which the concrete is being delivered,
there shall be a sieve analysis in accordance with ASTM C 136 for each size
of coarse aggregate. The |location at which sanples are taken may be

sel ected by the Contractor as the nost advantageous for production control
However, the Contractor shall be responsible for delivering the aggregate to
the m xer within specification limts. A test record of sanples of
aggregate taken at the sane locations shall show the results of the current
test as well as the average results of the five nost recent tests including
the current test. The Contractor may adopt limts for control coarser than
the specification limts for sanples taken other than as delivered to the
m xer to allow for degradation during handling. Results of tests shall be
reported in witing. When the anount passing any sieve is outside the
specification limts, the coarse aggregate shall be inmediately resanpled
and retested. |If the second sanple fails on any sieve, that fact shall be
reported to the Contracting Officer. Where two consecutive averages of 5
tests are outside specification limts, the operation shall be considered
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out of control and shall be reported to the Contracting Officer. Concreting
shal | be stopped and i nmedi ate steps shall be taken to correct the grading.

3.7.2 Qality of Aggregates

Thirty days prior to the start of concrete placenent, the Contractor shal
performall tests for aggregate quality required by ASTM C 33. In addition
after the start of concrete placenent, the Contractor shall performtests
for aggregate quality at |east every three nonths, and when the source of
aggregate or aggregate quality changes. Sanples tested after the start of
concrete placenent shall be taken inmediately prior to entering the concrete
m xer .

3.7.3 Misture Content
3.7.3.1 Fine Aggregate

VWhenever the noisture content of the fine aggregate changes by 0.5 percent
or nore, the scale settings for the fine-aggregate batcher and water batcher
shal |l be adjusted directly or by means of a noisture conpensati on device.
VWhen in the opinion of the Contracting Officer the electric noisture neter
is not operating satisfactorily, there shall be at |least four tests for

noi sture content in accordance with either ASTM C 70, ASTM C 566, or CCE
CRD-C 112 during each 8-hour period of mxing plant operation. The tines
for the tests shall be selected randomy within the 8-hour period. An
additional test shall be nade whenever the slunp is shown to be out of
control or excessive variation in workability is reported by the placing
foreman. Wien the electric noisture neter is operating satisfactorily, at

| east two direct measurenments of noisture content shall be nade per week to
check the calibration of the neter.

3.7.3.2 Coarse Aggregate

A test for noisture content of each size of coarse aggregate in accordance
with ASTM C 566 or COE CRD-C 112 shall be made at |east once a shift. Wen
two consecutive readings for smallest size coarse aggregate differ by nore
than 0.5 percent, frequency of testing shall be increased to that specified
for fine aggregate in paragraph: Misture Content. These results shall be
used to adjust the added water in the control of the batch plant.

3.7.4 Deleterious Substances

VWhen in the opinion of the Contracting Officer a problemexists in
connection with del eteri ous substances in fine or coarse aggregates, tests
shal |l be made in accordance with ASTM C 33 at a frequency not |ess than one
per week. Results of tests shall be reported in witing. When the results
for a deleterious substance are outside the specification limt, the
aggregate shall be resanpled and retested for the del eterious substance that
failed. |If the second sanple fails, that fact shall be reported to the
Contracting O ficer. Wen material finer than No. 200 sieve for coarse
aggregat e exceeds the specification limt, imedi ate steps, such as washing
or other corrective actions, shall be initiated.
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3.7.5 Scal es, Batching and Recordi ng
3.7.5.1 Wi ghing Accuracy

The accuracy of the scales shall be checked by test weights at |east once a
month for conformance with the applicable requirenent of paragraph: Scales.
Such tests shall al so be nade whenever there are variations in properties of
the fresh concrete that could result frombatching errors. Results of tests
shall be reported in witing. Whenever the weighing accuracy is found not
to conply with specification requirenments, the plant shall not be operated
until necessary adjustnments or repairs have been nade.

3.7.5.2 Batching and Recordi ng Accuracy

Once a week the accuracy of each batching and recordi ng device shall be
checked during a wei ghing operation by noting and recording the required
wei ght, recorded wei ght, and the actual weight batched. The Contractor
shal | provide the necessary calibration devices and confirmthat the

adm xture di spensers described in paragraph: Equi pment are operating
properly. Results of tests shall be reported in witing. Wenever the

bat chi ng accuracy is found not to conply with specification requirenents,
the plant shall not be operated until necessary adjustnments or repairs have
been nmade. Discrepancies in recording accuracies shall be corrected

i medi atel y.

3.7.6 Batch-Plant Contr ol

The neasurenent of concrete materials including cenentitious materials, each
size of aggregate, water, and adm xtures shall be continuously controll ed.
The aggregate wei ghts and anount of added water shall be adjusted as
necessary to conpensate for free noisture in the aggregates. The anount of
air-entraining agent shall be adjusted to control air content within
specified limts. A report shall be prepared indicating type and source of
cenment used, type and source of pozzol an used, anobunt and source of

adm xtures used, aggregate source, the required aggregate and water weights
per cubic yard, amount of water as free noisture in each size of aggregate,
and the batch aggregate and water wei ghts per cubic yardfor each cl ass of
concrete batched during each day's plant operation. The report shall be
submtted to the Contracting Oficer

3.7.7 Batch Tickets

The manufacturer of the concrete shall furnish to the Contracting Oficer's
Representative with each batch of concrete, before unloading at the site, a
delivery ticket prepared in accordance with the requirenments of ASTM C 94.

3.7.8 Concrete M xture
3.7.8.1 Ar Content Testing

At least two tests for air content shall be made on randomy sel ected

bat ches of each separate concrete m xture produced during each 8-hour period
of concrete production. Additional tests shall be nade when excessive
variation in workability is reported by the placing foreman or the
Contracting Oficer. Tests shall be made in accordance with ASTM C 231

For concrete having a nom nal maxi num aggregate size of 3/4 to 1-1/2 inches,
t he average of each set of two tests shall be plotted on a control chart on
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whi ch the average is set at 5 percent and the upper and | ower control limts
at 4 and 6 percent, respectively. The control charts shall be submitted to
the Contracting O ficer

3.7.8.2 Air Content Corrective Action

VWhenever points on the control chart for percent air approach the upper or

| ower control limts, an adjustnent should be nade in the anount of air-
entrai ning adm xture batched. |If a single test result is outside the
specification limt, such adjustnent is nandatory. As soon as practica
after each adjustnent, another test shall be made to verify the correctness
of the adjustment. \Whenever a point falls above the upper control [imt for
range, the dispenser shall be calibrated to ensure that it is operating
correctly and with good reproducibility. Wenever two consecutive points
for either average or range are outside the control limts, the Contracting
Oficer shall be notified. Whenever the air content departs fromthe
specified range, the concrete shall not be delivered to the forns.

3.7.8.3 Slump Testing

At least two slunp tests shall be nade on randomy sel ected batches of each
m xture of concrete produced during each day of concrete production in
accordance with ASTM C 143. Additional tests shall be nade when excessive
variation in wrkability is reported by the placing foreman or Gover nnment

i nspectorContracting Oficer. The average of each set of two tests shall be
plotted on a control chart on which the upper and lower linmts are set 1.5

i nches above and bel ow the mi d-range value. The range shall be plotted on a
control chart on which the upper control Iimt is 3.0 inches. The control
chart shall be submitted to the Contracting Oficer

3.7.8.4 Slump Corrective Action

VWhenever points on the control chart approach the upper or |ower control
limts, an adjustment should be nmade in the batch weights of water and fine
aggregate. The adjustnents are to be nade so that the total free water does
not exceed that amount specified in the approved m xture proportions based
on the free water available with the fine aggregate and that amount of water
batched. If the adjustnents to the batch weights or water and fine
aggregate do not satisfactorily produce the required slunp, the m xture
shal |l be reproportioned to neet the specified criteria and resubmtted to
the Contracting Oficer for approval. When a single slunp is outside the
control limts, such adjustnment is mandatory. As soon as practical after
each adjustnment, another test shall be nmade to verify the correctness of the
adjustnment. \Wienever the slunp exceeds the upper limt stipulated in

par agraph: M xture Proportioni ng, subparagraph Slunp, the concrete shal

not be delivered to the fornms. Wenever two consecutive slunp tests, nade
during a period when there was no adjustnent of batch weights, produce a

point on the control chart for range above the upper control limt, the
slunp shall be considered to be out of control, and the additional testing
for aggregate noisture content required in paragraph: Inspection Details

and Frequency of Testing shall be undertaken

3.7.9 Inspection Before Pl acing

Foundati ons, construction joints, fornms, and enbedded itens shall be
i nspected by the Contractor in sufficient tinme prior to each concrete
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pl acenent in order to certify to the Contracting Oficer that they are ready
to receive concrete. The results of each inspection shall be reported in
writing.

3.7.10 Placing

The pl acing foreman shall supervise pl acing operations, shall determ ne that
the correct quality of concrete or grout is placed in each |ocation as
specified and as directed by the Contracting O ficer, and shall be
responsi bl e for measuring and recording concrete tenperatures and anbi ent
tenperature, weather conditions, tinme of placenment, yardage placed, and
met hod of placenent. A report shall be submitted in witing to the
Contracting O ficer. The placing foreman shall not permt batching and
placing to begin until it has been verified that an adequate nunber of
vibrators in working order and with conpetent operators are avail abl e.

Pl aci ng shall not be continued if any pile of concrete is inadequately
consolidated. |If any batch of concrete fails to neet the tenperature
requi renents, inmedi ate steps shall be taken to inprove tenperature
control s.

3.7.11 Vibrators

The frequency and anplitude of each vibrator shall be determined in
accordance with COE CRD-C 521 prior to initial use and at |east once a nonth
when concrete is being placed. Additional tests shall be nade as directed
when a vibrator does not appear to be adequately consolidating the concrete.
The frequency shall be determned while the vibrator is operating in
concrete with the tachoneter being held against the upper end of the

vi brator head whil e al nost subnmerged and just before the vibrator is

wi thdrawn fromthe concrete. The anplitude shall be determ ned with the
head vibrating in air. Two neasurenents shall be taken, one near the tip
and anot her near the upper end of the vibrator head, and these results
averaged. The make, nodel, type, and size of the vibrator and frequency and
anplitude results shall be reported in witing.

3.7.12 Curing Inspection

a. Mist Curing Inspections. At |east once each day during the curing
peri od, an inspection shall be nade of all areas subject to noist
curing. The surface noisture condition shall be reported in
writing.

b. Mist Curing Corrective Action. Wen a daily inspection report
lists an area of inadequate curing, inmmrediate corrective action
shal |l be taken, and the required curing period for those areas
shal | be extended by 1 day.

c. Menbrane Curing Inspection. No curing conpound shall be applied
until the Contractor has verified that the conmpound is properly
m xed and ready for spraying. At the end of each operation, the
Contractor shall estimate the quantity of conpound used by
nmeasur enent of the container and the area of concrete surface
covered, shall conpute the rate of coverage in square feet per
gallon. The report shall state whether or not coverage is uniform
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d. Menbrane Curing Corrective Action. Wen the coverage rate of the
curing conpound is less than that specified or when the coverage is
not uniform the entire surface shall be sprayed again.

e. Sheet Curing Inspection. At |east once each day during the curing
peri od, an inspection shall be nade of all areas being cured using
i mpervi ous sheets. The condition of the covering and the tightness
of the laps and tapes shall be noted and recorded.

f. Sheet Curing Corrective Action. Wen a daily inspection report
lists any tears, holes, or laps or joints that are not conpletely
cl osed, the tears and holes shall pronptly be repaired or the
sheets replaced, the joints closed, and the required curing period
for those areas shall be extended by 1 day.

3.7.13 Col d-Wat her Protection

At | east once a day during the curing period, an inspection shall be made of
all areas subject to col d-weather protection. Any deficiencies shall be
noted, corrected, and reported. During renmpoval of protection, neasurenent
of concrete and anbient tenperature shall be made at |east hourly. A report
shall be submitted in witing to the Contracting Oficer. Wen any concrete
tenperature during the period of protection or protection renoval fails to
comply with the specifications, that fact shall be reported to the
Contracting O ficer, and i medi ate steps should be taken to correct the

si tuation.

3.7.14 Mxer Uniformty

a. Concrete Plant Mxers. Prior to the start of concrete placing and
once every 3 nmonths when concrete is being placed, uniformty of
concrete m xing shall be determ ned in accordance with ASTM C 94.
Results of tests shall be reported in witing.

b. Truck Mxers. Prior to the start of concrete placing and at | east
once every 3 nmonths when concrete is being placed, uniformty of
concrete m xing shall be determ ned in accordance with ASTM C 94.
The truck m xers shall be selected randomy for testing. Wen
sati sfactory performance is found in one truck m xer, the
performance of m xers of substantially the same design and
condition of the blades may be regarded as satisfactory. Results
of tests shall be reported in witing.

c. Mxer Uniformty Corrective Action. Wen a mxer fails to neet
m xer uniformty requirements, either the mxing tine shall be
i ncreased, batchi ng sequence changed, batch size reduced, or
adjustnents shall be nmade to the mixer until conpliance is
achieved. Results of tests shall be reported in witing.

3.7.15 Reports

Al results of tests shall be reported weekly and shall be delivered to the
Contracting O ficer within 3 days after the end of each weekly reporting
period. Each report shall include the updating of control charts covering
the entire period fromthe start of the construction season through the
current week. During periods of col d-weather protection, reports of
pertinent tenperatures shall be nmade daily. These requirenents do not
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relieve the Contractor of the obligation to report certain failures

i mediately as required in precedi ng paragraphs. Such reports of failures
and the action taken shall be confirmed in witing in the routine reports.
Al'l concrete reports, including conpressive strength, concrete and anbi ent
tenperatures, slunp, air content, mx design nunbers, test nunber and

| ocation of concrete placenent shall be submitted in a spreadsheet fornat
and on a conputer disk on a regular basis to the Contracting Oficer. The
Contracting O ficer has the right to examne all Contractor quality control
records.

-- BEnd of Section --
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1

1.

SECTI ON 03360

GROUTI NG STONE PROTECTI ON

GENERAL
1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

designation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 33 (1993) Concrete Aggregates

ASTM C 143 (1990a) Slump of Hydraulic Cement Concrete
ASTM C 150 (1995) Portland Cenent

ASTM C 309 (1995) Liquid Menmbrane-Forni ng Conpounds for

Curing Concrete

ASTM C 494 (1992) Chem cal Adm xtures for Concrete

.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01300 SUBM TTAL
DESCRI PTI ONS:

SD-09 Reports
Aggregates; GA

Thirty days prior to placenment of grout, the contractor shall submt to the
Contracting O ficer the reports of aggregate quality tests.

M x Design; GA
Fifteen days prior to placenent of grout, the contractor shall submt to the
Contracting O ficer the detailed m xture proportions for the specified
grout.

SD-13 Certificates
Portl and Cenent; GA
Certificates of conmpliance attesting that the concrete materials neet the
requi renents of the specifications shall be submtted to the Contracting

Oficer for approval. Cenent will be accepted on the basis of a
manuf acturer's certificate of conpliance, acconpanied by mll test reports
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that the material neets the requirenents of the specifications under which
it is furnished.

Curing Materials; GA

Certificates of conmpliance attesting that the curing materials neet the
requi renents of the specifications shall be subnmtted to the Contracting
Oficer for approval. Curing materials will be accepted on the basis of a
manuf acturer's certificate of conpliance.

1.3 PROTECTI ON OF COWPLETED WORK

After conpletion of any panel, no workman or other |oad shall be permtted
on the grouted surface for a period of 24 hours. The grouted surface shal
be protected frominjurious action of the sun; shall be protected fromrain,
flowi ng water, and nechanical injury and shall be noist cured or nenbrane
cured at the Contractor's option

1.4 DELI VERY, STCORAGE, AND HANDLI NG OF MATERI ALS
1.4.1 Aggregates

Aggregates shall be delivered to the site of the grout batching and m xing
pl ant and stockpiled in such manner as to preclude intermngling of
different materials or the inclusion of foreign materials in the stockpiles
or batching operations. Sufficient aggregates shall be maintained at the
site at all tinmes to permt continuous placenent and conpletion of any lift
or section of grout started.

1.4.2 Portl and Cenment

Cement may be supplied in bulk or in bags. Wen transported in a bulk form
the carriers and systens for distribution of the cement will be acconplished
i n adequately designed weat her-tight trucks, conveyors, or other neans that
will protect the material fromexposure to noisture. All storage facilities
shall pernmit easy access for inspection and identification. Sufficient
materials shall be in storage to conplete any placenent of grout started.

1.5 ACCESS TO PLANT AND EQUI PMENT

The Contracting O ficer shall have access at all tinmes to all parts of the
pl aci ng operation and grout production plant for checking the adequacy of

t he equi pnment in use; inspecting operation of the plant; verifying weights,
proportions, and character of materials; and installation of the grout and
application of curing materials.

1.6 WAYBI LLS AND DELI VERY TI CKETS
Before the final statenment is allowed, the Contractor shall file with the

Contracting O ficer certified waybills and certified delivery tickets for
all cenment and grout actually used in the construction.
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2 PRODUCTS
2.1 AGGREGATE

Aggregate shall conformto the quality requirenments specified in ASTM C 33.
Gradation requirenents are as foll ows:

2.1.1 Fine Aggregate G adation

Fi ne aggregate shall conformto the gradation requirenments of ASTM C 33 for
Fi ne Aggregate.

2.1.2 Coarse Aggregate G adation
Coarse aggregate shall conformto the foll ow ng gradation

Cumul ati ve Percent age

Si eve Desi gnati on By Wi ght Passing
1/2 inch 100
3/8 inch 85- 100
No. 4 10- 30
No. 8 0-10
No. 16 0-5

2.2 PORTLAND CEMENT

Portl and cement shall conformto the requirenents of ASTM C 150, Type 11
The al kali content of the cement shall not exceed 0.6 percent.

2.3 WATER
Water shall be fresh, clean, and potable.
2.4 NMEMBRANE CURI NG COVPCOUND

Menbrane curing conpound shall conformto ASTM C 309, Type 1D or 2, Class B
Non- pi gnent ed conmpound shall contain a fugitive dye. The |oss of water for
bot h pi gmented and non- pi gnented curing conpound when tested shall be not
nore than 0.03 pounds per square foot in 24 hours nor nore than 0.09 pounds
per square foot in 72 hours. |In hot weather, grout cured w th non-pi gnented
curing conpound shall be shaded fromthe direct rays of the sun for the
first 3 days of the curing period.

3  EXECUTI ON
3.1 MXING

G out shall be conposed of cenment, sand, and water. The cenent content

requi renent per cubic yard of grout shall be 7-1/2 sacks. The water content
of the m x shall not exceed 8-1/2 gallons per sack of cenent. In
calculating total water content of the mx, the amount of noisture carried
on the surfaces of aggregate particles shall be included. Slunp of grout

m x shall be 7 inches. Alterations of slunp to produce adequate penetration
bet ween the stone voids shall be determined in the field during the

pl acenent of the denonstration section. The grout shall be mxed in a
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concrete m xer in the manner specified for concrete, except that tine of

m xi ng shall be as long as is required to produce a satisfactory m xture.
The grout shall be used in the work within a period of 30 m nutes after

m xi ng. Retenpering of grout will not be permtted. The consistency of the
grout shall be such as to permt gravity flowinto the interstices of the
stones with the help of spading, rodding, and broom ng. Grout batches in the
same course shall be uniformin mx, size, and consistency.

3.2 PLACI NG
3.2.1 Denonstration Section

The Contractor shall provide a denpnstration section of the stonework as

i ndicated in SECTION. STONE PROTECTION prior to the grouted stone
production. Prior to grouting, the stone shall be thoroughly washed with
water to wash down the fines and to prevent the stone from absorbi ng water
fromthe grout. The stone shall be kept wet just ahead of the actua

pl aci ng of grout.

3.2.2 Placing

The grout shall be brought to the place of final deposit by approved neans
and di scharged directly on the stone with a concrete punp. The nmaxi mum

di anmeter of the grout discharge hose shall be 5 inches and free fall shal
not exceed 3 feet in height. The use of a concrete chute in placing grout
will not be allowed. The grout shall be placed in one course for both
invert and side slopes. The course shall fully penetrate the stone bl anket,
extending fromtoe of slope to top of side slopes. A splash plate of netal
or wood shall be used where necessary to prevent displacenment of stone
directly under discharge. The flow of grout into the stone voids shall be
controlled be the operator to assure that all voids are adequately
penetrated. Wen necessary, grout shall be directed with broons or other
approved baffles to cover the entire area and stone voids. Sufficient
barring shall be done to | oosen tight pockets of stone and otherw se aid the
penetrati on of grout. On side slopes, all broom ng shall be uphill.

3.2.3 Finishing

Except for snooth ranp surfaces, placenment and broom ng of the grouted
surface shall be such that the outer |ayer of rock projects 1/3 to 1/4 their
di amet er above the grouted surface. After the top course has stiffened the
entire surface shall be rebrooned to elimnate runs in the top course and to
fill voids caused by sloughing of the Iayers of grout.

3.2.4 Protection of Conpleted Wrk

After conpletion of any strip or panel, no worknen or other |oad shall be
permtted on the grouted surface for a period of 24 hours. The grouted
surface shall be protected frominjurious action of the sun; shall be
protected fromrain, flow ng water, and nmechanical injury; and shall be
nmoi st cured or nenbrane cured at the Contractor's option
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3.

3.

3  WEATHER LI M TATI ONS
3.1 Hot Weather Pl acing

The tenperature of the grout when deposited in the proper |ocation shall not
exceed 85 degrees F except as directed by the Contracting O ficer

.3.2 Cold Weat her Pl acing

No grout shall be prepared except when the air tenperature is at |east 40

degrees F. in the shade and rising. Materials entering the m xer shall be
free fromice, snow, and frozen lunps. A non-chloride based accel erating

adm xture, conformng to the requirenents of ASTM C 494, may be used when

approved in advance, by the Contracting Oficer

.4  CURI NG AND PROTECTI ON

Curing of the grouted surface shall be acconplished by the foll ow ng
nmet hods.

.4.1 Mist Curing

Moi st curing shall consist of covering the grout with a uniformthickness of
6 inches of sand which shall be kept continuously saturated for a period of
14 days.

.4.2 Curing Conpounds

After final broom ng, curing conpounds shall be applied as soon as the free
wat er di sappears and shall be applied in a 2-coat continuous operation by
approved power-spraying equi pnment at a rate of not to exceed 200 square feet
per gallon for the conmbined coats. The second coat shall be applied to
overlap the first coat in a direction approximately at right angles to the
direction of the first application

.5 CONTRACTOR QUALI TY CONTROL

.5.1 Ceneral

The individual s who sanple and test grout as required in this specification
shal | have denonstrated a know edge and ability to performthe necessary
test procedures equivalent to the ACI m ni mum guidelines for certification
of Concrete Field Testing Technicians, G ade |

.5.2 Inspection Details and Frequency of Testing

.5.2.1 Preparations for Placing

Stone and enbedded itens shall be inspected in sufficient time prior to each
grout placenment by the Contractor to certify to the Contracting O ficer that
it is ready to receive grout.

.5.2.2  Slunp

Sl unp shall be checked at |east twi ce during each shift that grout is
produced. Sanples shall be obtained in accordance with ASTM C 172 and tested
in accordance with ASTM C 143.
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3.5.2.3 Consolidation and Protection

The Contractor shall ensure that the grout is properly installed, finished,
protected, and cured.

3.5.3 Action Required
3.5.3.1 Placing

The placing foreman shall not permt placing to begin until he has verified
that there is adequate personnel with appropriate bars and ot her such tools
are available for the necessary barring and adjustnment of stone as required
above.

3.5.3.2 Slunp

VWhenever a test is outside the specification limts, the results of the test
shall be reported to the Contracting O ficer and another test shall be

i medi ately taken. If the results of the subsequent test indicates that the
slunp is not being net. The placenment will cease and the contractor wll
readj ust the mx design to achieve the proper slunp. The adjusted mx wll
continue to neet the requirenents specified above.

3.5.4 Reports
The results of all tests and inspections conducted at the project site shal
be reported informally at the end of each shift and in witing weekly and
shall be delivered to the Contracting Oficer within 3 days after the end of
each weekly reporting period.

-- BEnd of Section --
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