SECTI ON 03 30 00
CAST- | N- PLACE CONCRETE

PART 1 - GENERAL
1.1 DESCRI PTI ON:
This section specifies cast-in-place structural concrete and nmaterials
and mi xes for other concrete.
1.2 RELATED WORK:
1.3 TESTI NG AGENCY FOR CONCRETE M X DESI GN:
1. 4 TOLERANCES:
A. Formmork: ACI 117, except the elevation tolerance of formed surfaces
bef ore renoval of shores is +0 mm (+0 inch) and -20 mm (-3/4 inch).
B. Rei nforcenment Fabricating and Placing: ACl 117, except that fabrication
tol erance for bar sizes Nos. 10, 13, and 16 (Nos. 3, 4, and 5)
(Tol erance Synbol 1 in Fig. 2.1(a), AC, 117) used as columm ties or
stirrups is +0 nm (+0 inch) and -13 nm (-1/2 i nch) where gross bar
length is less than 3600 mm (12 feet), or +0 mm (+0 inch) and -20 mMm (-
3/4 inch) where gross bar length is 3600 nmm (12 feet) or nore.
C. Cross-Sectional Dinmension: ACI 117, except tolerance for thickness of
slabs 12 inches or less is +20 mm (+3/4 inch) and - 6 nm (-1/4 inch).
Tol erance of thickness of beans nore than 300 mm (12 inch) but |ess than
900 mMm (3 feet) is +20 mm (+3/4 inch) and -10 nm (-3/8 inch).
D. Slab Finishes: ACI 117, Section 4.5.6, F-nunber nethod in accordance
with ASTM E1155, except as foll ows:
1. Test entire slab surface, including those areas within 600 nm (2
feet) of construction joints and vertical elenents that project
t hrough sl ab surface.
2. Maxi mum el evati on change which may occur within 600 nm (2 feet) of
any colum or wall elenent is 6 nm (0.25 inches).
3. Allow sanpl e neasurenent |ines that are perpendicular to construction
joints to extend past joint into previous placenent no further than
1500 mm (5 feet).
1.5 REGULATORY REQUI REMENTS:
A. ACl SP-66 — ACI Detailing Manual
B. ACI 318 - Building Code Requirenents for Reinforced Concrete
C. AC 301 - Standard Specifications for Structural Concrete.
1.6 SUBM TTALS:
A. Subnit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,
and SAMPLES
B. Sanmpl es:
1. Portland cenent: 3.5 kg (8 pounds).
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2. Fly ash: 2.25 kg (5 pounds).
C. Shop Drawi ngs: Reinforcing steel: Conplete shop draw ngs
D. MIIl Test Reports:

1. Reinforcing Steel.

2. Cenent.
E. Manufacturer's Certificates:

1. Abrasive aggregate.

2. Lightweight aggregate for structural concrete.

3. Air-entraining adni xture.

4. Chem cal adm xtures, including chloride ion content.

F. Testing Agency for Concrete M x Design: Approval request including
qual i fications of principals and technicians and evi dence of active
participation in program of Cement and Concrete Reference Laboratory
(CCRL) of National Institute of Standards and Technol ogy and copy of
report of latest CCRL, Inspection of Laboratory.

G Test Report for Concrete M x Designs: Trial mxes including water-cenment
rati o curves, concrete mx ingredients, and adm xtures

1.7 DELI VERY, STORAGE, AND HANDLI NG

A. Conformto ACI 304. Store aggregate separately for each kind or grade,
to prevent segregation of sizes and avoid inclusion of dirt and ot her
materi al s.

B. Deliver cenment in original sealed containers bearing nane of brand and
manuf acturer, and marked with net weight of contents. Store in suitable
wat ertight building in which floor is raised at | east 300 nm (1 foot)
above ground. Store bulk cement in separate suitable bins.

C. Deliver other packaged materials for use in concrete in original sealed
containers, plainly marked with manufacturer's name and brand, and
protect from damage until used.

1.8 APPLI CABLE PUBLI CATI ONS

A. Publications listed below forma part of this specification to extent

referenced. Publications are referenced in text by basic designation

only.
B. Anerican Concrete Institute (AC):

117-06. ... ..o Tol erances for Concrete Construction and
Mat eri al s

211.1-02. . ... .. Sel ecting Proportions for Normal, Heavyweight,
and Mass Concrete

211.2-04................ Sel ecting Proportions for Structural Lightweight
Concrete

214R-02. . . ... Eval uati on of Strength Test Results of Concrete

301-05. ... .. Structural Concrete
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304R-2000............... Qui de for Measuring, Mxing, Transporting, and
Pl aci ng Concrete

305R-06................. Hot Weat her Concreting

306R-(2002)............. Col d Weat her Concreting

308R-(2001)............. Standard Practice for Curing Concrete

309R-05. . ... ... .. Gui de for Consolidation of Concrete

31808........... ... . ... Bui | di ng Code Requirenents for Reinforced
Concrete and Commentary

347TR-04. . .. ... ... Guide to Formwork for Concrete

SP-66-04................ ACl Detailing Manua

C. Anerican National Standards Institute and Anerican Hardboard Associ ation
(ANSI / AHA) :
A135.4-2004............. Basi ¢ Har dboard
D. Anerican Society for Testing and Materials (ASTM:

A82/ AB2MO7. . ........... Steel Wre, Plain, for Concrete Reinforcenent

A185/185M07. .. ......... Steel Welded Wre Fabric, Plain, for Concrete
Rei nf or cenent

C31/C31M08............. Maki ng and Curing Concrete Test Specinmens in the
field

C33-07...... i Concrete Aggregates

C39/C39M05. . ........... Conpressive Strength of Cylindrical Concrete
Speci nens

Co4/ COAMO7. . ... i Ready- M xed Concrete

Cl143/ C143M05. .. ........ Sl unp of Hydraulic Cenent Concrete

C150-07......... ... ... Portl and Cenent

Cl71-07................. Sheet Materials for Curing Concrete

Cl72-07................. Sanpling Freshly M xed Concrete

Cl73-07......... ... Air Content of Freshly M xed Concrete by the
Vol urmetri ¢ Met hod

C192/C192M07. ... ....... Maki ng and Curing Concrete Test Specinmens in the
Laboratory

C231-08.......... ... Air Content of Freshly M xed Concrete by the
Pressure Method

C260-06................. Air-Entraining Adm xtures for Concrete

C330-05......... .o Li ght wei ght Aggregates for Structural Concrete

CA494/ C494M08. . ... ... ... Chemi cal Admi xtures for Concrete

A

E. Concrete Reinforcing Steel Institute (CRSI):
Handbook 2008
F. National Cooperative H ghway Research Program ( NCHRP)
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Report On............... Concrete Sealers for the Protection of Bridge
Structures

PART 2 — PRODUCTS:
2.1 FORME:

A

Wod: PS 20 free fromloose knots and suitable to facilitate finishing

concrete surface specified; tongue and grooved.

Pl ywood: PS-1 Exterior Grade B-B (concrete-form 16 mm (5/8 inch), or 20

mm (3/ 4 inch) thick for unlined contact form B-B Hi gh Density Concrete

Form Overl ay optional .

Metal for Concrete R b-Type Construction: Steel (renpval type) of

suitable weight and formto provide required rigidity.

For m Li ni ng:

1. Hardboard: ANSI/AHA A135.4, Cass 2 with one (S1S) snooth side)

2. Plywood: Grade B-B Exterior (concrete-form not less than 6 mm (1/4
i nch) thick.

3. Plastic, fiberglass, or elastomeric capable of reproducing the
desired pattern or texture.

2.2 NMATERI ALS:

A
B.

Portland Cenent: ASTM C150 Type | or I1I.

Coar se Aggregate: ASTM C33.

1. Size 67 or Size 467 may be used for footings and walls over 300 mMm
(12 inches) thick.

2. Coarse aggregate for applied topping, encasenent of steel colums,
and nmetal pan stair fill shall be Size 7.

3. Maxi mum si ze of coarse aggregates not nore than one-fifth of
narrowest di nension between sides of forms, one-third of depth of
sl abs, nor three-fourth of m nimum cl ear spaci ng between reinforcing
bars.

M xi ng Water: Fresh, clean, and potable.

Admi xt ures:

1. Water Reducing Adm xture: ASTM C494, Type A and not contain nore
chloride ions than are present in nunicipal drinking water.

2. Water Reducing, Retarding Adm xture: ASTM C494, Type D and not
contain nore chloride ions than are present in municipal drinking
wat er .

3. High-Range Water-Reducing Adm xture (Superplasticizer): ASTM C494,
Type F or G and not contain nore chloride ions than are present in
muni ci pal drinking water.

4. Non-Corrosive, Non-Chloride Accel erator: ASTM C494, Type C or E, and
not contain nore chloride ions than are present in runicipal drinking
wat er. Admi xture manufacturer must have | ong-term non-corrosive test
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I o mm

o -

K.

data from an i ndependent testing | aboratory of at |east one year
duration using an acceptabl e accel erated corrosion test method such
as that using electrical potential neasures.

5. Air Entraining Adnixture: ASTM C260
CalciumNitrite corrosion inhibitor: ASTM C494 Type C

7. Prohibited Adm xtures: Cal cium chloride, thiocyanate or adm xtures
containing nore than 0.05 percent chloride ions are not permtted.

8. Certification: Witten conformance to the requirenents above and the
chloride ion content of the adm xture prior to mx design review

Vapor Barrier: ASTM D4397, 0.25 mm (10 ml).

Rei nforcing Steel: ASTM A615, or ASTM A996, deforned, grade as shown.

Wel ded Wre Fabric: ASTM Al185

Rei nforcing Bars to be Wl ded: ASTM A706.

Cold Drawn Steel Wre: ASTM A82.

Expansion Joint Filler: ASTM D1751.

Sheet Materials for Curing Concrete: ASTM C171.

2. 3 CONCRETE M XES:

A

B

M x Designs: Proportioned in accordance with Section 5.3, "Proportioning

on the Basis of Field Experience and/or Trial M xtures" of ACI 318.

1. If trial nmixes are used, nmake a set of at |least 6 cylinders in
accordance with ASTM C192 for test purposes fromeach trial mx; test
three for conpressive strength at 7 days and three at 28 days.

2. Submit a report of results of each test series, include a detailed
listing of the proportions of trial mx or nmixes, including cenent,
admi xtures, weight of fine and coarse aggregate per nt (cubic yard)
neasured dry rodded and danp | oose, specific gravity, fineness
nodul us, percentage of npisture, air content, water-cenent ratio, and
consi stency of each cylinder in ternms of slunp.

3. Prepare a curve showing rel ationship between water-cenment ratio at
7-day and 28-day conpressive strengths. Plot each curve using at
| east three specinens.

4. If the field experience nethod is used, subnmt conplete standard
devi ati on anal ysi s.

After approval of mxes no substitution in material or change in

proportions of approval mxes may be made wit hout additional tests and

approval of COR or as specified. Making and testing of prelimnary test
cylinders may be carried on pendi ng approval of cenment providing

Contractor and manufacturer certify that ingredients used in making test

cylinders are the same. COR nay allow Contractor to proceed with

depositing concrete for certain portions of work, pending final approval

of cenent and approval of design mx

03 30 00 - 5



Cenent Factor: Maintain mninmmcenent factors in Table |

conpressive strength devel oped

above m ni muns.

TABLE | - CEMENT AND WATER FACTORS FOR CONCRETE
Concrete Strength Non- Ai r - Air-Entrained
Ent r ai ned
Mn. 28 Day Mn. Cement Max. Wt er Mn. Cenent | Max. Water
Conp. Str. kg/ ? (1 bs/c. Cement Ratio Cenent
. yd) kg/ m' Rati 0
MPa (psi) (I'bs/c. yd)
35 (5000) 3 375 (630) 0.45 385 (650) 0.40
30 (4000)%3 325 (550) 0.55 340 (570) 0. 50
25 (3000) 13 280 (470) 0. 65 290 (490) 0.55
25 (3000) 12 300 (500) . 310 (520) \

1. If trial mxes are used, the proposed nmi x design shall achieve a

conpressive strength 8.3 MPa (1200 psi) in excess of f'c. For

concrete strengths above 35
shal | achi eve a conpressive
f'c.

2. Lightweight Structural Concrete

val ues.

Mpa (5000 psi), the proposed nix design

strength 9.7 MPa (1400 psi) in excess of

3. For concrete exposed to high sulfate content soils maxi nrum wat er

cenent ratio is 0.44.
* Determ ned by Laboratory in

accordance with AClI 211.1 for normal

concrete or ACI 211.2 for |ightweight structural concrete.

Maxi mum Sl unp: Maxi mum sl unp,

as deterni ned by ASTM C143 with tol erances

as established by ASTM C94, for concrete to be vibrated shall be as

shown in Table |1

TABLE Il - NMAXI MUM SLUMP, MM (| NCHES) *
Type of Construction Nor mal Wi ght Li ghtwei ght Structura
Concrete Concrete

Rei nf or ced Footi ngs 75mm (3 inches) 75 mm (3 i nches)

and Substructure
Val |'s

Sl abs, Beans, 100 mm (4
Rei nforced WalI's, and [ inches)
Bui | di ng Col ums

100 mm (4 inches)

Slunp may be increased by the use of the approved hi gh-range water-

reduci ng adm xture (superplasticizer).

C94. Concrete containing the high-range-water-reduci ng adni xture may

have a maxi mum sl unp of 225 mm (9 inches). The concrete shall arrive at

the job site at a slunp of 50 nmto 75 nm (2 inches to 3 inches), and 75
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mmto 100 mm (3 inches to 4 inches) for |ightweight concrete. This
shoul d be verified, and then the high-range-water-reduci ng adm xture
added to increase the slunp to the approved |evel.

Air-Entrainment: Air-entrai nment of normal wei ght concrete shall conform
with Table II1l. Air-entrainnent of |ightweight structural concrete shal
conformwith Table |V. Deternmine air content by either ASTM Cl73 or ASTM
C231.

TABLE 11 - TOTAL Al R CONTENT
FOR VARI QUS S| ZES OF COARSE AGGREGATES ( NORMAL CONCRETE)
Nom nal Maxi mum Si ze of Coar se Aggregate, mm (I nches)
Total Air Content Per cent age by Vol une
10 mm (3/8 in).6 to 10 13 mm (1/2 in).5to 9
20 M (3/4 in).4to 8 25 mMm (1 in).3-1/2 to 6-1/2
40 mm (1 1/2 in).3 to 6

TABLE |V
Al R CONTENT OF LI GHTWEI GHT STRUCTURAL CONCRETE
Nom nal Maxi mum si ze of Coarse Aggregate, mms (Inches)
Total Air Content Per cent age by Vol une
Geater than 10 nm (3/8 10 m (3/8 in) or less 5to 9
in) 4to8
F. High early strength concrete, made with Type Il cenent or Type | cenent

pl us non-corrosive accel erator, shall have a 7-day conpressive strength
equal to specified mninmm 28-day conpressive strength for concrete type
specified made with standard Portland cenent.

Concrete slabs placed at air tenperatures bel ow 10 degrees C (50 degrees
Fahrenheit) use non-corrosive, non-chloride accelerator. Concrete
required to be air entrained use approved air entraining adni xture.
Punped concrete, synthetic fiber concrete, architectural concrete,
concrete required to be watertight, and concrete with a water/cenment
rati o bel ow 0.50 use hi gh-range water-reduci ng adm xture
(superpl asti ci zer).

Durability: Use air entrainment for exterior exposed concrete subjected
to freezing and thawi ng and ot her concrete shown or specified. Air
content as shown in Table IIl or Table IV.

Enforcing Strength Requirenents: Test as specified in Section 01 45 29,
TESTI NG LABORATORY SERVI CES, during the progress of the work. Seven-day
tests may be used as indicators of 28-day strength. Average of any three
28-day consecutive strength tests of |aboratory-cured specinens
representing each type of concrete shall be equal to or greater than
specified strength. No single test shall be nore than 3.5 MPa (500 psi)
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bel ow specified strength. Interpret field test results in accordance

with ACI 214. Should strengths shown by test specinens fall bel ow

requi red val ues, COR may require any one or any conbination of the

follow ng corrective actions, at no additional cost to the Governnent:

1. Require changes in mx proportions by selecting one of the other
appropriate trial mxes or changing proportions, including cenent
content, of approved trial mx

2. Require additional curing and protection.

If five consecutive tests fall below 95 percent of mini mum val ues
given in Table | or if test results are so low as to raise a question
as to the safety of the structure, COR may direct Contractor to take
cores fromportions of the structure. Use results fromcores tested
by the Contractor retained testing agency to anal yze structure.

4. If strength of core drilled specinens falls bel ow 85 percent of
m ni mum val ue given in Table I, COR may order |oad tests, made by
Contractor retained testing agency, on portions of building so
affected. Load tests in accordance with ACI 318 and criteria of
acceptability of concrete under test as given therein.

5. Concrete work, judged inadequate by structural analysis, by results
of load test, or for any reason, shall be reinforced with additiona
construction or replaced, if directed by the COR

2.4 BATCHI NG AND M XI NG
A. Ceneral: Concrete shall be "Ready-M xed" and conply with ACI 318 and

ASTM C94, except as specified. Batch mxing at the site is permtted.

M xi ng process and equi prent nust be approved by COR. Wth each batch of

concrete, furnish certified delivery tickets listing information in

Par agraph 16.1 and 16.2 of ASTM C94. Maxi mum delivery tenperature of

concrete is 38°C (100 degrees Fahrenheit). M ninmum delivery tenperature

as follows:

At nospheric Tenperature M ni mum Concrete Tenperature

-1. degrees to 4.4 degrees C 15. 6 degrees C (60 degrees F.)
(30 degrees to 40 degrees F)

-17 degrees Cto -1.1 degrees C 21 degrees C (70 degrees F.)
(0 degrees to 30 degrees F.)

1. Services of aggregate manufacturer's representative shall be
furnished during the design of trial mxes and as requested by the
COR for consultation during batching, mxing, and placing operations
of lightweight structural concrete. Services will be required unti
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field controls indicate that concrete of required quality is being
furni shed. Representative shall be thoroughly famliar with the
structural |ightweight aggregate, adjustnent and control of mxes to
produce concrete of required quality. Representative shall assist and
advi se COR.

PART 3 — EXECUTI ON

3.1 FORMAORK

A. Ceneral: Design in accordance with ACI 347 is the responsibility of the

Contractor. The Contractor shall retain a regi stered Professiona

Engi neer to design the formwrk, shores, and reshores.

1. Form boards and pl ywood forms nmay be reused for contact surfaces of
exposed concrete only if thoroughly cleaned, patched, and repaired
and COR approves their reuse.

2. Provide forns for concrete footings unless COR determnes forns are
not necessary.

3. Corrugated fiberboard forns: Place forns on a snmooth firm bed, set
tight, with no buckled cartons to prevent horizontal displacenent,
and in a dry condition when concrete is placed.

B. Treating and Wetting: Treat or wet contact forns as foll ows:

1. Coat plywood and board forns with non-staining formsealer. In hot
weat her, cool forns by wetting with cool water just before concrete
i s placed.

2. Cean and coat renmpvable netal forns with light formoil before
reinforcenent is placed. In hot weather, cool nmetal forns by
thoroughly wetting with water just before placing concrete.

3. Use sealer on reused plywood forns as specified for new materi al

C. Unlined Forns: Use plywod fornms to obtain a snooth finish for concrete
surfaces. Tightly butt edges of sheets to prevent |eakage. Back up al
vertical joints solidly and nail edges of adjacent sheets to same stud
with 6d box nails spaced not over 150 mm (6 inches) apart.

D. Inserts, Sleeves, and Simlar Itenms: Flashing reglets, steel strips,
masonry ties, anchors, wood bl ocks, nailing strips, grounds, inserts,

wi re hangers, sleeves, drains, guard angles, forns for floor hinge

boxes, inserts or bond bl ocks for elevator guide rails and supports, and

other itens specified as furni shed under this and ot her sections of
specifications and required to be in their final position at tine
concrete is placed shall be properly located, accurately positioned, and
built into construction, and naintained securely in place.

1. Locate inserts or hanger wires for furred and suspended ceilings only
in bottom of concrete joists, or simlar concrete nenber of overhead
concrete joist construction.
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Install sleeves, inserts and sinmilar itens for nmechanical services in
accordance with draw ngs prepared specially for nmechanical services
Contractor is responsible for accuracy and conpl et eness of draw ngs
and shall coordinate requirenents for nmechani cal services and

equi pnent .

Do not install sleeves in beans, joists or colums except where shown
or permtted by COR Install sleeves in beans, joists, or colums
that are not shown, but are permitted by the COR, and require no
structural changes, at no additional cost to the Governnent.

M ni mum cl ear di stance of enbedded itens such as conduit and pipe is
at | east three tinmes dianeter of conduit or pipe, except at stub-ups
and other simlar |ocations.

Provi de recesses and bl ockouts in floor slabs for door closers and

ot her hardware as necessary in accordance with manufacturer's

i nstructions.

E. Construction Tol erances:

1

Set and naintain concrete formwrk to assure erection of conpleted
work within tolerances specified and to accommodate installation of
other rough and finish materials. Acconplish renedial work necessary
for correcting excessive tolerances. Erected work that exceeds
specified tolerance linmts shall be renedi ed or renmoved and repl aced
at no additional cost to the Governnent.

Perm ssible surface irregularities for various classes of nmaterials
are defined as "finishes" in specification sections covering

i ndividual materials. They are to be distingui shed fromtol erances
specified which are applicable to surface irregularities of
structural el ements.

3.2 PLACI NG REI NFORCEMENT:

A

Ceneral: Details of concrete reinforcenent in accordance with AClI 318

and ACl 315, unless otherw se shown.
Pl aci ng: Place reinforcement conforming to CRSI DA4, unless otherw se

shown.

1

Pl ace reinforcing bars accurately and tie securely at intersections
and splices with 1.6 mm (16 gauge) bl ack anneal ed wire. Secure

rei nforcing bars agai nst displacenment during the placing of concrete
by spacers, chairs, or other simlar supports. Portions of supports,
spacers, and chairs in contact with formwmrk shall be made of plastic
in areas that will be exposed when building is occupied. Type,

number, and spaci ng of supports conformto ACI 315. Were concrete

sl abs are placed on ground, use concrete bl ocks or other
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non-corrodi bl e material of proper height, for support of

rei nforcenent. Use of brick or stone supports will not be permtted

2. Lap welded wire fabric at least 1 1/2 nesh panels plus end extension
of wires not less than 300 mm (12 inches) in structural slabs. Lap
wel ded wire fabric at least 1/2 nesh panels plus end extension of
wires not |ess than 150 mm (6 i nches) in slabs on grade.

3. Splice colum steel at no points other than at footings and fl oor
| evel s unl ess ot herw se shown.

C. Spacing: Mninumclear distances between parallel bars, except in
colums and multiple layers of bars in beans shall be equal to nom na

di aneter of bars. Mninmumclear spacing is 25 mm (1 inch) or 1-1/3 tines

maxi mum si ze of coarse aggregate.

D. Splicing: Splices of reinforcement nade only as required or shown or
speci fied. Acconplish splicing as foll ows:

1. Lap splices: Do not use lap splices for bars |arger than Nunber 36
(Nunber 11). Mninmumlengths of |ap as shown.

2. Mechanical Splices: Develop in tension and conpression at |east 125
percent of the yield strength (fy) of the bars. Stresses of
transition splices between two reinforcing bar sizes based on area of
smal | er bar. Provide nechanical splices at locations indicated. Use
approved exothermic, tapered threaded coupling, or swaged and
t hreaded sl eeve. Exposed threads and swaging in the field not
permtted.

a. Initial qualification: In the presence of COR nmake three test
nmechani cal splices of each bar size proposed to be spliced.
Department of Veterans Affairs retained testing |aboratory wll
perform | oad test.

b. During installation: Furnish, at no additional cost to the
Governnent, one conpanion (sister) splice for every 50 splices for
| oad testing. Departnent of Veterans Affairs retained testing

| aboratory will performthe |oad test.
E. Cleaning: Metal reinforcenent, at tine concrete is placed, shall be free
fromloose flaky rust, nud, oil, or simlar coatings that will reduce
bond.

F. Future Bonding: Protect exposed reinforcenment bars intended for bondi ng
with future work by wapping with felt and coating felt with a
bi t um nous conpound unl ess ot herwi se shown.
3.3 CONSTRUCTI ON JO NTS
A. Unl ess otherwi se shown, |ocation of construction joints to limt
i ndi vi dual placenent shall not exceed 24,000 nm (80 feet) in any
hori zontal direction, except slabs on grade which shall have
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construction joints shown. Allow 48 hours to el apse between pouring

adj acent sections unless this requirement is waived by COR

B. Locate construction joints in suspended floors near the quarter-point of
spans for slabs, beans or girders, unless a beamintersects a girder at
center, in which case joint in girder shall be offset a distance equal
to twice width of beam Provide keys and inclined dowel s as shown.
Provi de | ongi tudi nal keys as shown.

3.4 EXPANSI ON JO NTS:

A. C ean expansion joint surfaces before installing prenolded filler and

pl aci ng adj acent concrete.
3.5 PLACI NG CONCRETE
A. Preparation:
1. Renove hardened concrete, wood chips, shavings and other debris from
f or nms.
2. Renpve hardened concrete and foreign nmaterials frominterior surfaces
of m xi ng and conveyi ng equi prent .
3. Have fornms and reinforcement inspected and approved by COR before
depositing concrete.
4. Provide runways for wheeling equi pment to convey concrete to point of
deposit. Keep equi pnent on runways which are not supported by or bear
on reinforcenment. Provide simlar runways for protection of vapor
barrier on coarse fill.
B. Bondi ng: Before depositing new concrete on or against concrete which has
been set, thoroughly roughen and clean existing surfaces of |aitance
foreign matter, and | oose parti cl es.
1. Preparing surface for applied topping
a. Renove l|aitance, nortar, oil, grease, paint, or other foreign
mat eri al by sand blasting. Cean with vacuumtype equi pnent to
remove sand and other |oose material.

b. Broom cl ean and keep base slab wet for at |east four hours before
topping is applied

c. Use a thin coat of one part Portland cenent, 1.5 parts fine sand,
bondi ng admi xture; and water at a 50: 50 ratio and nmix to achieve
t he consistency of thick paint. Apply to a danp base slab by
scrubbing with a stiff fiber brush. New concrete shall be placed

whil e the bonding grout is still tacky.
C. Conveying Concrete: Convey concrete frommxer to final place of deposit
by a method which will prevent segregati on. Method of conveying concrete

subj ect to approval of COR
D. Placing: For special requirenents see Paragraphs, HOT WEATHER and COLD
WEATHER
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1. Do not place concrete when weather conditions prevent proper
pl acement and consolidation, or when concrete has attained its
initial set, or has contained its water or cement content nore than 1
1/ 2 hours.

2. Deposit concrete in forns as near as practicable in its final
position. Prevent splashing of forms or reinforcenent with concrete
i n advance of placing concrete.

3. Do not drop concrete freely nore than 3000 nm (10 feet) for concrete
contai ni ng the high-range water-reducing adnm xture (superplasticizer)
or 1500 mm (5 feet) for conventional concrete. Were greater drops
are required, use a treme or flexible spout (canvas el ephant trunk),
attached to a suitabl e hopper.

4. Discharge contents of tremes or flexible spouts in horizontal |ayers
not exceeding 500 mm (20 inches) in thickness, and space trenies such
as to provide a mninmum of |ateral novement of concrete.

5. Continuously place concrete until an entire unit between construction
joints is placed. Rate and nmet hod of placing concrete shall be such
that no concrete between construction joints will be deposited upon
or against partly set concrete, after it's initial set has taken
pl ace, or after 45 minutes of elapsed tinme during concrete placenent.

6. On bottom of nenbers with severe congestion of reinforcenent, deposit
25 mm (1 inch) layer of flowi ng concrete containing the specified
hi gh-range water-reduci ng adm xture (superplasticizer). Successive
concrete lifts may be a continuation of this concrete or concrete
with a conventional sl unp.

7. Concrete on netal deck
a. Concrete on netal deck shall be m nimumthickness shown. Allow for

defl ection of steel beans and netal deck under the weight of wet

concrete in calculating concrete quantities for slab.

1) The Contractor shall becone fanmiliar with deflection
characteristics of structural frame to include proper anount of
addi ti onal concrete due to beam deck deflecti on.

Consolidation: Conformto ACI 309. Imediately after depositing, spade

concrete next to fornms, work around reinforcenment and into angles of

forms, tanp lightly by hand, and conpact wi th nechanical vibrator
applied directly into concrete at approxinmately 450 mm (18 inch)

i ntervals. Mechanical vibrator shall be power driven, hand operated type

with mninum frequency of 5000 cycles per minute having an intensity

sufficient to cause flow or settlenent of concrete into place. Vibrate
concrete to produce thorough conpaction, conpl ete enbednent of
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rei nforcenent and concrete of uniform and maxi mum density without
segregation of mix. Do not transport concrete in forns by vibration
1. Use of formvibration shall be approved only when concrete sections
are too thin or too inaccessible for use of internal vibration.
2. Carry on vibration continuously with placing of concrete. Do not
insert vibrator into concrete that has begun to set.
3.6 HOT WEATHER
Fol |l ow the recommendati ons of ACI 305 or as specified to prevent
problens in the manufacturing, placing, and curing of concrete that can
adversely affect the properties and serviceability of the hardened
concrete. Methods proposed for cooling materials and arrangenents for
protecting concrete shall be nmade in advance of concrete placenent and
approved by COR
3.7 COLD WEATHER
Fol | ow the recomrendati ons of ACI 306 or as specified to prevent
freezing of concrete and to permt concrete to gain strength properly.
Use only the specified non-corrosive, non-chloride accelerator. Do not
use cal ciumchl oride, thiocyantes or adni xtures contai ning nore than
0. 05 percent chloride ions. Methods proposed for heating materials and
arrangenents for protecting concrete shall be made in advance of
concrete placenent and approved by COR
3.8 PROTECTI ON AND CURI NG
A. Conformto ACI 308: Initial curing shall inmmediately follow the
finishing operation. Protect exposed surfaces of concrete from premature
dryi ng, wash by rain and runni ng water, w nd, mechanical injury, and
excessively hot or cold tenperatures. Keep concrete not covered with
menbrane or other curing material continuously wet for at |east 7 days
after placing, except wet curing period for high-early-strength concrete
shall be not less than 3 days. Keep wood forns continuously wet to
prevent noisture loss until forns are renoved. Cure exposed concrete
surfaces as described bel ow. Oher curing nethods may be used if
approved by COR
1. Liquid curing and sealing conpounds: Apply by power-driven spray or
roller in accordance with the manufacturer’s instructions. Apply
i medi ately after finishing. Maximum coverage 10nf/L (400 square feet
per gallon) on steel troweled surfaces and 7.5nf/ L (300 square feet
per gallon) on floated or broonmed surfaces for the curing/sealing
compound.
2. Plastic sheets: Apply as soon as concrete has hardened sufficiently
to prevent surface damage. Utilize w dest practical wi dth sheet and
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over| ap adjacent sheets 50 mm (2 inches). Tightly seal joints with
t ape.

3. Paper: Uilize wi dest practical w dth paper and overlap adjacent
sheets 50 nm (2 inches). Tightly seal joints with sand, wood pl anks,
pressure-sensitive tape, mastic or gl ue.

3.9 REMOVAL OF FORMVS:

A. Renove in a manner to assure conplete safety of structure after the
foll owi ng conditions have been net.

1. Where structure as a whole is supported on shores, forns for beans
and girder sides, colums, and simlar vertical structural nenbers
may be renoved after 24 hours, provided concrete has hardened
sufficiently to prevent surface danage and curing is continued
wi thout any lapse in tinme as specified for exposed surfaces.

2. Take particular care in renoving forms of architectural exposed
concrete to insure surfaces are not marred or gouged, and that
corners and arises are true, sharp and unbroken.

3. 10 CONCRETE SURFACE PREPARATI ON:

A. Metal Renpval: Unnecessary nmetal items cut back flush with face of
concrete menbers.

B. Patching: Maintain curing and start patching as soon as forns are
renoved. Do not apply curing conpounds to concrete surfaces requiring
patching until patching is conpleted. Use cenent nortar for patching of
same conposition as that used in concrete. Use white or gray Portl and
cement as necessary to obtain finish color matching surroundi ng
concrete. Thoroughly clean areas to be patched. Cut out honeyconbed or
ot herwi se defective areas to solid concrete to a depth of not |ess than
25 mm (1 inch). Cut edge perpendicular to surface of concrete. Saturate
with water area to be patched, and at | east 150 nm (6 inches)
surroundi ng before placing patching nortar. G ve area to be patched a
brush coat of cenment grout foll owed i mediately by patching nortar.
Cenent grout conposed of one part Portland cenent, 1.5 parts fine sand
bondi ng admi xture, and water at a 50:50 ratio, m x to achieve
consi stency of thick paint. Mx patching nortar approxi mately 1 hour
bef ore placing and rem x occasionally during this period without
addi tion of water. Conpact nortar into place and screed slightly higher
than surrounding surface. After initial shrinkage has occurred, finish
to match col or and texture of adjoining surfaces. Cure patches as
specified for other concrete. Fill formtie holes which extend entirely
t hrough walls from unexposed face by means of a pressure gun or other
suitabl e device to force nortar through wall. Wpe excess nortar off
exposed face with a cloth.
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C. Upon renoval of forns, clean vertical concrete surface that is to
recei ve bonded applied cenmentitious application with wire brushes or by
sand blasting to renpbve unset material, |aitance, and | oose particles to
expose aggregates to provide a clean, firm granular surface for bond of
applied finish.

3.11 CONCRETE FI NI SHES

A. Slab Finishes:

1. Monitoring and Adjustnent: Provide continuous cycle of placenent,
neasur ement, eval uation and adjustment of procedures to produce sl abs
within specified tolerances. Mnitor elevations of structural stee
in key locations before and after concrete placenment to establish
typi cal deflection patterns for the structural steel. Deterni ne
el evations of cast-in-place slab soffits prior to renoval of shores.
Provide information to COR and fl oor consultant for evaluation and
reconmendati ons for subsequent placenents.

2. Set perineter forns to serve as screed using either optical or |aser
i nstrunents. For slabs on grade, wet screeds nmay be used to establish
initial grade during strike-off, unless COR determi nes that the
nmet hod is proving insufficient to neet required finish tolerances and
directs use of rigid screed guides. Were wet screeds are all owed,
they shall be placed using grade stakes set by optical or |aser
i nstrunents. Use rigid screed guides, as opposed to wet screeds, to
control strike-off elevation for all types of elevated (non sl ab-on-
grade) slabs. Divide bays into halves or thirds by hard screeds.

Adj ust as necessary where nonitoring of previous placenents indicates
unshored structural steel deflections to other than a level profile.

3. Place slabs nmonolithically. Once slab placenment conmences, conplete
finishing operations within same day. Slope finished slab to floor
drai ns where they occur, whether shown or not.

4. Use strai ghtedges specifically nmade for screeding, such as hol | ow
magnesi um strai ght edges or power strike-offs. Do not use pieces of
di mensi oned lunber. Strike off and screed slab to a true surface at
required elevations. Use optical or laser instrunments to check
concrete finished surface grade after strike-off. Repeat strike-off
as necessary. Conplete screeding before any excess noisture or
bl eeding water is present on surface. Do not sprinkle dry cenent on
t he surface

5. I'mediately follow ng screeding, and before any bl eed water appears,
use a 3000 nm (10 foot) w de hi ghway straightedge in a cutting and
filling operation to achieve surface flatness. Do not use bull floats
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or darbys, except that darbying may be allowed for narrow sl abs and
restricted spaces.

Wait until water sheen di sappears and surface stiffens before
proceedi ng further. Do not perform subsequent operations until
concrete will sustain foot pressure with maxi mum of 6 nm (1/4 inch)
i ndent ati on.

Broom Fi ni sh: Finish exterior slabs, ranps, and stair treads with a
bristle brush noistened with clear water after surfaces have been
floated. Brush in a direction transverse to main traffic. Mtch
texture approved by COR from sanpl e panel.

. Finished slab flatness (FF) and | evel ness (FL) values conply with the
foll owi ng m ni mum requi renents:

a. Areas covered with carpeting, or not specified otherwise in b.

bel ow

Sl ab on G ade:

Specified overall val ue Fr 25/ F_ 20
M ni mum | ocal val ue Fr 17/ F_ 15

Level suspended sl abs (shored until after testing) and topping

sl abs:

Specifi ed overall val ue FF 25/ FL 20
M ni num | ocal val ue FF 17/ FL 15
Unshor ed suspended sl abs:

Specified overall val ue FF 25

M ni mum | ocal val ue FF 17

Level tol erance such that 80 percent of all points fall within a
20 mm (3/4 inch) envelope +10 mm -10 mm (+3/8 inch, -3/8 inch)
fromthe design el evation.

b. Areas that will be exposed, receive thin-set tile or resilient
flooring, or roof areas designed as future floors:
Sl ab on grade:

Specifi ed overall val ue FF 36/ FL 20

M ni mum | ocal val ue FF 24/ FL 15

Level suspended sl abs (shored until after testing) and topping
sl abs

Specifi ed overall val ue FF 30/ FL 20

M ni mum | ocal val ue FF 24/ FL 15

Unshor ed suspended sl abs:

Speci fied overal |l val ue FF 30

M ni mum | ocal val ue FF 24
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Level tol erance such that 80 percent of all points fall within a
20 mm (3/4 inch) envelope +10 nm -10 mm (+3/8 inch, -3/8 inch)
fromthe design el evation

c. "Specified overall value" is based on the conposite of al
neasured values in a placenent derived in accordance with ASTM
E1155.

d. "Mnimm Il ocal value" (MV) describes the flatness or |evel ness
bel ow which repair or replacenent is required. M.V is based on the
results of an individual placenment and applies to a mninmum ]l oca
area. Mnimum |l ocal area boundaries may not cross a construction
joint or expansion joint. A mnimumlocal area will be bounded by
construction and/or control joints, or by columm |ines and/or
hal f-col um |ines, whichever is snaller.

9. Measurenents

a. Departnent of Veterans Affairs retained testing | aboratory wll
take neasurenents as directed by COR, to verify conpliance with
Fr, F., and other finish requirements. Measurenents wll occur
within 72 hours after conpletion of concrete placenent (weekends
and hol i days excluded). Make neasurenents before shores or forns
are renoved to insure the "as-built" levelness is accurately
assessed. Profile data for above characteristics nmay be collected
using a |l aser level or any Type Il apparatus (ASTM E1155
"profil eograph"” or "dipstick"”). Contractor's surveyor shal
establish reference el evations to be used by Departnent of
Veterans Affairs retained testing |aboratory.

b. Contractor not experienced in using Fr and F_ criteriais
encouraged to retain the services of a floor consultant to assi st
wi th recommendati ons concerning adjustnments to slab thicknesses,
fini shing techni ques, and procedures on neasurenments of the finish
as it progresses in order to achieve the specific flatness and
| evel ness nunbers.

10. Acceptance/ Rejection:

a. |If individual slab section neasures |ess than either of specified
nm ni mum | ocal Fg/ F. nunbers, that section shall be rejected and
renmedi al nmeasures shall be required. Sectional boundaries may be
set at construction and contraction (control) joints, and not
snmal | er than one-hal f bay.

b. If conposite value of entire slab installation, conbination of al
| ocal results, nmeasures |ess than either of specified overal
Fe/ FL nunbers, then whole slab shall be rejected and renedi al
nmeasures shall be required
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11. Renedi al Measures for Rejected Slabs: Correct rejected slab areas hy

grinding, planing, surface repair wi th underlaynent conpound or

repair topping, retopping, or renoval and replacenent of entire

rejected slab areas, as directed by COR wuntil a slab finish

constructed within specified tolerances is accepted.
---END- - -
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