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1.1

1.2

1.3

C.

SECTI ON 03 30 00
CAST- | N- PLACE CONCRETE
GENERAL
DESCRI PTI ON:
This section specifies cast-in-place structural con

materials ,massconcrete
isanyconcrete elementwithaminimumdimensioneq

andmixesforotherconcrete.
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crete and
Massconcrete

ualtoorgreater

than 3 feet. (AD#01)

RELATED WORK:

Materialstestingandinspectionduring constructio
29, TESTING LABORATORY SERVICES.

Architectural Concrete: Section 03 33 00 ARCHITECTU

Concrete roads, walks, and similar exterior site wo

n:Section0145

RAL CONCRETE.

rk: Section 32

05 23, CEMENT AND CONCRETE FOR EXTERIOR IMPROVEMEN.

TESTI NG AGENCY FOR CONCRETE M X DESI GN:

Testing agency for the trial concrete mix design re
reimbursed by the Contractorand approved by Reside
all other testing, refer to Section 01 45 29 Testin
Services.

Testingagencymaintainingactiveparticipationin

and Concrete Reference Laboratory (CCRL) of Nationa
Standards and Technology. Accompany request for ap
testing agency with a copy of Report of Latest Insp
Laboratory Facilities by CCRL.

Testingagency shallfurnishequipmentand qualifie
establish proportions of ingredients for concrete m

TOLERANCES:

Formwork:ACI117,excepttheelevationtoleranceo
before removal of shoresis +0 mm (+0 inch) and -20

Reinforcement Fabricating and Placing: ACI 117, exc
fabrication tolerance for bar sizes Nos. 10, 13, an

and 5) (Tolerance Symbol 1in Fig.2.1(a), ACI, 117
tiesorstirrupsis+Omm(+0inch)and-13mm(-1/

bar length is less than 3600 mm (12 feet), or +0 mm
-20 mm (-3/4 inch) where gross bar length is 3600 m
more.

Cross-Sectional Dimension: ACI 117, excepttoleranc
of slabs 12 inches or less is +20 mm (+3/4 inch) an

tained and
ntEngineer. For
g Laboratory

ProgramofCement
| Institute of
proval of
ection of

dtechniciansto
ixes.

fformedsurfaces
mm (-3/4 inch).

ept that
d16(Nos. 3,4,
)used as column
2inch)wheregross
(+0 inch) and
m (12 feet) or

eforthickness
d-6mm(-1/4
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1.

6

inch). Tolerance of thickness of beams more than 30
butlessthan 900 mm (3 feet) is +20 mm (+3/4 inch)
inch).

SlabFinishes:ACI117,Section4.5.6,F-numbermet
with ASTM E1155, except as follows:

Proj. No. 640-424
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0 mm (12 inch)
and-10mm (-3/8

hodinaccordance

1. Test entire slab surface, including those areas wit hin 600 mm
(2 feet) of construction joints and vertical elemen ts that
project through slab surface.

2. Maximum elevation change which may occurwithin 600 mm (2feet)
of any column or wall element is 6 mm (0.25 inches) .

3. Allow sample measurement lines that are perpendicul ar to
construction joints to extend past joint into previ ous
placement no further than 1500 mm (5 feet).

REGULATORY REQUI REMENTS:

ACI SP-66 — ACI Detailing Manual.

ACI 318 - Building Code Requirements for Reinforced Concrete.

ACI 301 — Standard Specifications for Structural Co ncrete.

SUBM TTALS:

Submit in accordance with Section 01 3323, SHOP DR
DATA, and SAMPLES.

Shop Drawings: Reinforcing steel: Complete shop dra
with requirements of ACI SP-66. Include bar sizes,
lengths, spacings, locations, and quantities of rei
barschedules,stirrupspacing,shapesofbentbars

and types and location of splices. Include special
required at openings. Do not reproduce construction
shop drawings.

Mill Test Reports:

1. Reinforcing Steel.

2. Cement.

Manufacturer's Certificates:

Cement

Aggregate

Lightweight aggregate for structural concrete.

Air-entraining admixture.

Waterproof paper for curing concrete.

N o g ks~ W DN R

AWINGS, PRODUCT

wings. Comply
material types,
nforcing steel;
,spacingofbars,
reinforcement
documents for

Chemical admixtures, including chloride ion content

Liquid membrane-forming compounds for curing concre te.

CONSTRUCTION DOCUMENTS
30 JULY 2015

CAST-IN-PLACE CONCRETE
033000 - 2



VA Medical Center, Palo Alto, California

Centers for Ambulatory Care, Polytrauma & Blind Reh

Research and VMU

1.

Non-shrink grout.
9. Liquid hardener.
10. Waterstops.
11. Expansion joint filler.
12. Non-compressible Styrofoam fill
13.  Adhesive binder.
14. Color Pigments
15. Vapor Barrier

Proj. No. 640-424
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E. Product Data:
1. Mechanical Couplers
2. T-Headed Reinforcement

F. Testing Agency for Concrete Mix Design: Approval re questincluding
qualifications of principalsandtechniciansandev idence ofactive
participationinprogramofCementandConcreteRef erencelaboratory

(CCRL) of National Institute of Standards and Techn ology and copy

of report of latest CCRL, Inspection of Laboratory.

G. Concrete Mix Design: Submitforeach type and stren gthofconcrete.

1. Include unitweight, slump, water cementfly ashra tiocurves,
concrete mix ingredients, admixtures and compressio n test
reports. Results of testing or test data usedto es tablish mix
proportions are to be provided for each mix design. Testing
results used to establish mix design are to comply with
requirements of ACI 318, Section 5.3. Include shri nkage test
data for mix designs.

2. Mixdesignstobeprepared,stampedandsignedbya Professional
Engineer registered in the State of California.

3. For mass concrete, additionally include data showin g that mix
design can meet the specified thermal requirements with the
thermal control plan. (AD#OL)

H. Construction joints: Submit plans showing proposed construction
jointlocations. Themaximumspacingofjointsis tobeasindicated

in the typical details.

l. Thermal control plan for mass concrete per ACI301, Section 8. (AD#01)

8 DELI VERY, STORAGE, AND HANDLI NG

A. Conform to ACI 304. Store aggregate separately for each kind or
grade, to prevent segregation of sizes and avoid in clusion of dirt

and other materials.

B. Deliver cement in original sealed containers bearin g name of brand

and manufacturer, and marked with net weight of con
suitable watertight building in which floor is rais
mm (1 foot) above ground. Store bulk cementand fly

tents. Store in
ed atleast 300
ashin separate
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suitable bins.

Deliver other packaged materials for use in concret
sealed containers, plainly marked with manufacturer
brand, and protect from damage until used.

Storereinforcementinamannerthatwillpreventr
with grease, oil, dirt, and other objectionable mat

Deliver reinforcement to the job site bundled, tagg
using metal tags.

PRE- CONCRETE CONFERENCE:

General:Atleast15dayspriortosubmittalofdes

a meeting to review proposed methods of concrete co
achieve the required results.

Agenda: Includes but is not limited to:

Submittals.

Coordination of work.

Availability of material.

Concrete mix design including admixtures.

Methods of placing, finishing, and curing.

o g s~ w N e

Finish criteria required to obtain required flatnes
levelness.

Timing of floor finish measurements.

8. Material inspection and testing.

Attendees:Includebutnotlimitedtorepresentativ
subcontractors involved in supplying, conveying, pl
finishing, and curing concrete; admixture manufactu
Engineer; Consulting Engineer; Contractor retained
laboratories for concrete testing and finish (F-num
verification.

Minutes of the meeting: Contractor shall take minut
distributetheminutestoattendeeswithinfiveday

MOCK- UP:

In addition to the other specified samples and test
mock-up using the materials, reinforcing, forming s
construction methods proposed for use in exposed ar
concrete.

Construct the mock-up with at least a 2.5 m by 2.5
feet) exposed surface and suitable foundations and
structure. Include the following where applicable:
reglets, recesses or other typical architectural de

Proj. No. 640-424
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e in original
's name and

ustingorcoating
erial.

ed and marked

ignmixes,conduct
nstruction to

s and

esofContractor;
acing,
rers; Resident
testing
ber)

es andtype and
softhemeeting.

s, construct a
ystem and
chitectural

m (8 feet by 8
support

Control joints,
tails.
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C. Before casting the mock-up, submit full detailed Sh op Drawings of
themock-upformworkforreviewbythe Architect.| ncludedesignand
detailingforstructuralsupportofmock-up. Perfo rmallnecessary
preliminary teststo ensure that concrete used for the mock-up will
exactly match the approved sample in color and text ure.

D. Performthe surface treatment proposed for use on o ne or more areas
not less than 300 mm by 300 mm (1 foot by 1 foot) o n the back side
of the mock-up to establish the texture of finish r equired by the
Architect. Repeat as required until a sample satisf actory to the
Architect has been obtained.

E. Treatthefinishedfrontsurface ofthe mock-upto produceauniform
appearance similar in every respect to the approved sample area.

F. The completed mock-up shall be inspected by the Arc hitect. Failure
of the mock-up to match the approved sample will re quire the
constructionoffurthermock-upsuntilapprovalis obtained.Remove
rejected mock-ups immediately.

G. Maintain the approved mock-ups in good condition at the job site
until all architectural concrete surfaces have been completed and
approved by the Architect. Remove the mock-up from the site after
completion of the above.

1.11 APPLI CABLE PUBLI CATI ONS:

A. Publicationslistedbelowformapartofthisspeci ficationtoextent
referenced.Publicationsarereferencedintextby basicdesignation
only.

B. American Concrete Institute (ACI):

1. 117-10
Construction and Materials and Commentary

Specifications for Tolerances for Concrete

2. 211.1-91(R2009) Standard Practice for Selecting Pro portions
for Normal, Heavyweight, and Mass Concrete

3. 211.2-98(R2004) Standard Practice for Selecting Pro portions
for Structural Lightweight Concrete

4, 214R-11 Guide to Evaluation of Strength Test Result s of
Concrete

5. 301-10 Standard Practice for Structural Concrete
304R-00(R2009) Guide for Measuring, Mixing, Transpo rting,
and Placing Concrete
305R-10 Specification for Hot Weather Concreting
306R-10 StandardSpecificationforColdWeatherCon creting
308.1-11 Specification for Curing Concrete

10. 309R-05 Guide for Consolidation of Concrete

11. 318-11 Building Code Requirements for Structural

Concrete and Commentary
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12. 347-04 Guide to Formwork for Concrete

13. SP-66-04 ACI Detailing Manual

C. American National Standards Institute and American Hardboard
Association (ANSI/AHA):
1. A135.4-2004 Basic Hardboard

D. American Society for Testing and Materials (ASTM):

1. A82/A82M-07 Standard Specification for Steel Wire, Plain, for
Concrete Reinforcement

2. A185/185M-07 StandardSpecificationforSteelWelde dWire
Reinforcement, Plain, for Concrete

3. A615/A615M-09 Standard Specification for Deformed a nd
Plain Carbon Steel Bars for Concrete Reinforcement

4, A653/A653M-11 StandardSpecificationforSteelShee t,Zinc
Coated (Galvanized) or Zinc Iron Alloy Coated (Galv annealed)
by the Hot Dip Process

5. A706/A706M-09 Standard Specification for Low Alloy Steel
Deformed and Plain Bars for Concrete Reinforcement

6. A767/A767M-09 Standard Specification for Zinc Coate d
(Galvanized) Steel Bars for Concrete Reinforcement

7. A775/A775M-07 Standard Specification for Epoxy Coat ed
Reinforcing Steel Bars

8. A820-11 Standard Specification for Steel Fibers for Fiber
Reinforced Concrete

9. A996/A996M-09 Standard Specification for Rail Steel and
Axle Steel Deformed Bars for Concrete Reinforcement

10. C31/C31M-10 Standard Practice for Making and Curing Concrete
Test Specimens in the field

11. C33/C33M-11A Standard Specification for Concrete
Aggregates

12. C39/C39M-12 Standard Test Method for Compressive St rength of
Cylindrical Concrete Specimens

13. C94/C94M-12 Standard Specification for Ready Mixed Concrete

14. C143/C143M-10 Standard Test Method for Slump of Hyd raulic

Cement Concrete
15. C150-11 Standard Specification for Portland Cement

16. C171-07 Standard Specification for Sheet Materials for
Curing Concrete

17. C172-10 Standard Practice for Sampling Freshly Mixe d
Concrete

18. C173-10... Standard Test Method for Air Content of Freshly
Mixed Concrete by the Volumetric Method

19. C192/C192M-07 Standard Practice for Making and Curi ng
Concrete Test Specimens in the Laboratory
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20. C231-10 Standard Test Method for Air Content of Fre shly
Mixed Concrete by the Pressure Method

21. C260-10 Standard Specification for Air Entraining
Admixtures for Concrete

22. C309-11 StandardSpecificationforLiquidMembrane Forming
Compounds for Curing Concrete
23. C330-09 Standard Specification for Lightweight Aggr egates

for Structural Concrete

24. C494/C494M-11 Standard Specification for Chemical
Admixtures for Concrete

25. C496-06 Splitting Tensile StrengthofCylindricalC oncrete
Specimens

26. C567-05 Density of Structural Lightweight Concrete

27. C618-12 Standard Specification for Coal Fly Ashand Raw or
Calcined Natural Pozzolan for Use in Concrete

28. C666/C666M-03(R2008) StandardTestMethodforResis tanceof
Concrete to Rapid Freezing and Thawing

29. (C881/C881M-10 Standard Specification for Epoxy Resi nBase
Bonding Systems for Concrete

30. C1107/1107M-11 Standard Specification for Packaged Dry,
Hydraulic-Cement Grout (Non-shrink)

31. C1315-11 StandardSpecificationforLiquidMembrane Forming
Compounds Having Special Properties for Curing and Sealing
Concrete

32. D6-95(R2011) Standard Test Method for Loss on Heati ng of

Oil and Asphaltic Compounds

33. D297-93(R2006) Standard Methods for Rubber Products
Chemical Analysis

34. D412—06AE2 Standard Test Methods for Vulcanized Rub ber and
Thermoplastic Elastomers - Tension

35. D1751-04(R2008) Standard Specification for Preforme d
Expansion Joint Filler for Concrete Paving and Stru ctural
Construction (Non-extruding and Resilient Bituminou s Types)

36. D4263-83(2012) StandardTestMethodforindicating Moisture
in Concrete by the Plastic Sheet Method.

37. D4397-10 Standard Specification for Polyethylene Sh eeting
for Construction, Industrial and Agricultural Appli cations

38. E1155-96(R2008) StandardTestMethodforDeterminin gF e Floor
Flatness and F . Floor Levelness Numbers

39. F1869-11 Standard Test Method for Measuring Moistur e Vapor
Emission Rate of Concrete Subfloor Using Anhydrous Calcium
Chloride.

E. American Welding Society (AWS):
1. D1.4/D1.4AM-11 Structural Welding Code - Reinforcing Steel
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F. Concrete Reinforcing Steel Institute (CRSI):
1. Handbook 2008

G. National Cooperative Highway Research Program (NCHR P):

1. Report On  Concrete Sealers for the Protection of Br idge
Structures
H. U. S. Department of Commerce Product Standard (PS):
1. PS 1 Construction and Industrial Plywood
2. PS 20 American Softwood Lumber

l. U. S. Army Corps of Engineers Handbook for Concrete and Cement:
1. CRD C513 Rubber Waterstops
2. CRD C572 Polyvinyl Chloride Waterstops

PART 2 - PRODUCTS
2.1 FORMVES:

A. Wood: PS 20 free from loose knots and suitable to f acilitate
finishing concrete surface specified; tongue and gr ooved.

B. Plywood: PS-1 Exterior Grade B-B (concrete-form) 16 mm (5/8 inch),
or20mm (3/4inch)thickforunlined contactform. B-BHigh Density
Concrete Form Overlay optional.

C. Corrugated Fiberboard Void Boxes: Double faced, com pletely
impregnated with paraffin and laminated with moistu re resistant
adhesive, size as shown. Design forms to supportn otlessthan 48
KPa (1000 psf) and not lose more than 15 percent of their original
strength after being completely submerged inwater for24hoursand
then air dried.

D. Non-Compressible Styrofoam Fill: Use where noted on the drawings.
Provide product with minimum compressive strength o f30 pounds per
square inch at 10% deformation per ASTM D1621.

E. Form Lining:

1. Hardboard: ANSI/AHAA135.4,Class2withone (S1S) smoothside)

2. Plywood: Grade B-B Exterior (concrete-form) notles sthan6mm
(1/4 inch) thick.

3. Plastic, fiberglass, orelastomeric capable of repr oducingthe
desired pattern or texture.

F. Form Ties: Develop a minimum working strength of 13 .35 kN (3000

pounds)whenfullyassembled. Ties shall be adjusta
permittightening of forms and not have any lugs, ¢
actasspreaderwithinform, norleave aholelarge
inch)diameter,oradepressioninexposedconcrete

bleinlengthto
ones, washersto
rthan20mm (3/4

surface,orleave
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metalcloserthan40mm(11/2inches)toconcrete
not permitted. Cutting ties back from concrete face

2.2 MATERI ALS:

A. Portland Cement: ASTM C150 Type | or Il. Acquire a
entire project from the same source.

B. Fly Ash: ASTM C618, Class C or F including suppleme
requirementsrelatingtoreactiveaggregatesandal
on ignition (LOI) not to exceed 5 percent.

C. Coarse Aggregate: ASTM C33.

1.

D. Lightweight Aggregatesfor Structural Concrete: AST
Maximum size of aggregate not larger than one-fifth
dimensionbetweenforms, northree-fourth of minimu
betweenreinforcingbars. Contractortofurnishcer
verify that aggregate is sound and durable, and has
factorofnotlessthan80basedon300cyclesoff
when tested in accordance with ASTM C666.

1.

E. Fine Aggregate: ASTM C33. Fine aggregate forapplie
toppingshallpassa4.75mm(No.4)sieve, 10perc
pass a 150 pum (No. 100) sieve.

Proj. No. 640-424
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surface.Wireties
not permitted.

Il cement for

ntary optional
kalies,andloss

Size 67 or Size 467 may be used for footings and wa lIs over 300
mm (12 inches) thick.

Coarse aggregate for applied topping, encasement of steel
columns, and metal pan stair fill shall be Size 7.

Maximum size of coarse aggregates not more than one -fifth of
narrowestdimension between sides of forms, one-thi rd of depth
of slabs, nor three-fourth of minimum clear spacing between
reinforcing bars.

Acquireallaggregatesforentireprojectfromthe samesource.
Cleanliness not to be less than 75 when tested in a ccordance

with California Test 227

Courseaggregatetoberotarykiln-expandedshaleo

surface scaled by firing

Fine aggregate to be a blend of natural sand and li

fines.

MC330,Tablel.
of narrowest
mcleardistance
tifiedreportto
a durability
reezingandthawing

rclayhaving

ghtweight

dconcretefloor
entmaximum shall

1. Acquireallaggregatesforentireprojectfromthe samesource.
2. Cleanliness not to be less than 75 when tested in a ccordance
with California Test 217.
F. Mixing Water: Fresh, clean, and potable.
G. Admixtures:
1. WaterReducing Admixture:ASTMC494, Type Aandnot containmore
chloride ions than are present in municipal drinkin g water.
2. Water Reducing, Retarding Admixture: ASTM C494, Typ e Dand not
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contain more chloride ions than are present in muni cipal
drinking water.

3. High-Range Water-Reducing Admixture (Superplasticiz er): ASTM
C494, Type F or G, and not contain more chloride io nsthan are
present in municipal drinking water.

4, Non-Corrosive, Non-Chloride Accelerator: ASTM C494, Type Cor
E, and not contain more chloride ions than are pres entin
municipal drinking water. Admixture manufacturer mu st have
long-term non-corrosive test data from an independe nt testing
laboratory of at least one year duration using an a cceptable
acceleratedcorrosiontestmethodsuchasthatusin gelectrical
potential measures.

5. Air Entraining Admixture: ASTM C260.

6. Calcium Nitrite corrosion inhibitor: ASTM C494 Type C.

7. Prohibited Admixtures: Calcium chloride, thiocyanat e or
admixtures containing more than 0.05 percentchlori deionsare
not permitted.

8. Certification: Written conformance to the requireme nts above
andthechlorideioncontentoftheadmixtureprior tomixdesign

review.

H. Vapor Barrier: ASTM E1745, Class A, 0.38 mm (15 mil

1.

3.

Multi-layer plastic extrusion or equivalent, stated
manufacturer as suitable forinstallationin contac
or granular fill under concrete slabs.

Permeance of less than 0.01 Perms [grains/(ft2
as tested in accordance with ASTM E 1745 Section 7.
independent testing data showing compliance.

Single ply polyethyene is prohibited.

l. Reinforcing Steel #7 bars and smaller: ASTM A615, d
as indicated on the drawings.

) or greater.

by
twith soil

- hr - inHQ)]

Provide

eformed, grade

J. ReinforcingSteel, #8andlargerandallbarstobe welded:ASTMA706,
deformed,gradeasindicatedondrawings. Permitte dforbars#7and
smaller.

K. Welded Wire Fabric: ASTM A185.

L. Galvanized Reinforcing Bars: ASTM A767.

M. Epoxy Coated Reinforcing Bars: ASTM A775.

N. Cold Drawn Steel Wire: ASTM A82.

0. Reinforcement for Metal Pan Stair Fill: 50 mm (2 in

either hexagonal mesh at .8Kg/m
square mesh at .6Kg/m

2 (1.17 pounds per square yard).

ch) wire mesh,
2 (1.5 pounds per square yard), or

d reinforcement
fACI318except

CAST-IN-PLACE CONCRETE
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as specified.
Expansion Joint Filler: ASTM D1751.
Sheet Materials for Curing Concrete: ASTM C171.

Liguid Membrane-forming Compounds for Curing Concre
Type |, with fugitive dye, and shall meet the requi
C1315.Compound shall be compatible with scheduled s
treatment, such as paintandresilienttile,and sh

concrete surface.

Abrasive Aggregate: Aluminum oxide grains or emery

LiguidHardenerandDustproofer: Fluosilicate solut
fluosilicate or zinc fluosilicate. Magnesium and zi
separately or in combination as recommended by manu
only on exposed slab. Do not use where floor is co
resilient flooring, paint or other finish coating.

Moisture Vapor Emissions & Alkalinity Control Seale
colorless aqueous siliconate solution concrete surf
appliedthedayoftheconcretepourforallconcre

Proj. No. 640-424
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te: ASTM C309,
rements of ASTM
urface
all notdiscolor

grits.

ionofmagnesium
nc may be used
facturer. Use
vered with

r: 100% active
ace treatment
teslabsreceiving

resilient flooring, such as, sheet vinyl, vinyl com position tile,

rubber, wood flooring, carpet, epoxy coatings and o verlays.

1. ASTM C1315 Type 1 Class A, and ASTM C309 Type 1 Cla SS A,
penetrating product to have no less than 34% solid content,
leaving no sheen, volatile organic compound (VOC) ¢ ontent
rating as required to suite regulatory requirements . The
product shall have at least a five (5) year documen ted history
in controlling moisture vapor emission from damagin g floor
covering, compatible with all finish materials.

2. MVE 15-Year Warranty:

a. When a floor covering is installed on a below grade , on
grade, or above grade concrete slab treated with Mo isture
Vapor Emissions & Alkalinity Control Sealer accordi ngto
manufacturer’s instruction, sealer manufacturer sha I
warrant the floor covering system against failure d ue to
moisturevapormigrationormoisture-borncontamina tesfor
a period of fifteen (15) years from the date of ori ginal
installation. The warranty shall cover all labor an d
materials neededto replace all floor covering that fails

due to moisture vapor emission & moisture born

contaminates.

me.ist (non-membrane)-curing-of stab ( AD#O1)

Non-Shrink Grout:

1. ASTM C1107, pre-mixed, produce a compressive streng
least 18 MPa at three days and 48 MPa (7000 psi) at

th of at
28 days.
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AA.

BB.

CC.

DD.

EE.

FF.

Furnish test data from an independent laboratory in
thatthe groutwhenplacedatafluid consistencys

95 percentbearing undera 1200 mm x 1200 mm (4 foo
base plate.

2. Where high fluidity or increased placing time is re
furnish test data from an independent laboratory in
thatthe groutwhenplacedatafluid consistencys
95 percent under an 450 mm x 900 mm (18 inch by 36
plate.

Adhesive Binder: ASTM C881.

Waterstops:
1. Polyvinyl Chloride Waterstop: CRD C572.
2. Rubber Waterstops: CRD C513.

3. Bentonite Waterstop: Flexible strip of bentonite 25
(1 inch by 3/4 inch), weighing 8.7 kg/m (5.85 Ibs.

composed of Butyl Rubber Hydrocarbon (ASTM D297), B

(SS-S-210-A) and Volatile Matter (ASTM D6).

4, Non-Metallic Hydrophilic: Swellable strip type com
polymer modified chloroprene rubber that swells upo
with water shall conform to ASTM D412 as follows: T
strength 420 psi minimum; ultimate elongation 600 p
minimum. Hardness shall be 50 minimumonthetype
and the volumetric expansion ratioinin 70 deg wat
3 to 1 minimum.

Porous Backfill: Crushed stone or gravel graded fro
(1 inch to 3/4 inch). See geotechnical report.

EpoxyJointFiller: Twocomponent,100percentsoli
a minimum shore D hardness of 50.

Bonding Admixture: Non-rewettable, polymer modified
compound.

Reinforcing Steel Mechanical Couplers: Classified a
Mechanical Couplers per ACI 318. Coupler to be cap
developing100percentofthespecifiedtensilestr

and, in tension and compression, at least 125 perce
specifiedyieldstrength (Fy)ofthebar. Coupler
ICC-ES report classifying the coupler as Type 2 per
areto be of the type thatare threaded or welded t
reinforcing bars. Couplers utilizing bolts to atta

to the reinforcing bar are not acceptable.

Headed and Mechanically Anchored Reinforcement: He
mechanically anchored deformed reinforcementisto
provisions of ACI 318, Section 12.6. Productsare
developing the full yield strength of the bar in te

have a current ICC-ES report showing compliance wit

Wedge (Expansion) and Adhesive Anchors: See Section
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STRUCTURAL STEEL FRAMING.
GG. Shrinkage Reducing Admixture: ASTM C494/C 494M, AST M C 157

2.3 CONCRETE M XES:

A. Mix Designs: Proportioned in accordance with Sectio n5.3,
"Proportioning on the Basis of Field Experience and for Trial
Mixtures" of ACI 318.

1. If trial mixes are used, make a setof at least6 ¢ ylindersin
accordancewithASTMC192fortestpurposesfromea chtrialmix;
test three for compressive strength at 7 days and t hree at 28
days.

2. Submit a report of results of each test series, inc lude a
detailed listing of the proportions of trial mix or mixes,
includingcement,flyash,admixtures,weightoffi neandcoarse
aggregateperm 3 (cubicyard)measureddryroddedanddamploose,
specificgravity,finenessmodulus,percentageofm oisture,air
content, water-cement -fly ash ratio, and consisten cy of each
cylinder in terms of slump, include dry unit weight of
lightweight structural concrete.

3. Prepare a curve showing relationship between water- cement-fly
ashratio at 7-day and 28-day compressive strengths .Ploteach

curve using at least three specimens.

4, Ifthefieldexperiencemethodisused,submitcomp letestandard
deviation analysis.

B. Fly Ash Testing: Submitcertificate verifying confo rmancewithASTM
618 initially with mix design and for each truck lo ad of fly ash
deliveredfromsource.Submittestresultsperforme dwithinémonths
of submittal date. Notify Resident Engineer immedi ately when
change in source is anticipated.

1. TestingLaboratoryusedforflyashcertification/t estingshall
participate in the Cement and Concrete Reference La boratory
(CCRL) program. Submit most recent CCRL inspection report.

C. After approval of mixes no substitution in material or change in
proportions of approval mixes may be made without a dditional tests
andapprovalofResidentEngineerorasspecified. Makingandtesting
of preliminarytest cylinders may be carried on pen ding approval of
cement and fly ash, providing Contractor and manufa cturer certify
thatingredientsusedinmakingtestcylindersare thesame.Resident
Engineer may allow Contractor to proceed with depos iting concrete
for certain portions of work, pending final approva | of cement and

fly ash and approval of design mix.

D. CementFactor:MaintainminimumcementfactorsinT ablelregardless
of compressive strength developed above minimums. U seFlyAshasan
admixture with 20% replacement by weight in all str uctural work.
Increase this replacement to 40% for mass concrete, and reduce it

to 10% for drilled piers and caissons.
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TABLE | - CEMENT AND WATER FACTORS FOR CONCRETE
Concrete Strength 3 Non- Ai r-Entra Ai r-Entrained
i ned
M n. 28 Day M n. Cenent Max. Water M n. Cenent | Max. Water
Comp. Str | yg/md (1bs/c. | SeMent Ratio kg/ n? Cement
MPa (psi) yd) (I'bs/c. yd) Rati o
41 (6000) 13 0.41 0.35
35 (5000) 13 375 (630) 0.45 385 (650) 0.40
30 (4000) 13 325 (550) 0.45 340 (570) 0.45
30 (4000) 12 325 (550) - 340 (570) -
1. Iftrial mixes are used, the proposed mix design sh allachieve
acompressive strength 8.3 MPa (1200 psi) inexcess off'c. For
concrete strengths above 35 Mpa (5000 psi), the pro posed mix
design shall achieve a compressive strength 9.7 MPa (1400 psi)
in excess of f'c.
2. Lightweight Structural Concrete. Pump mixes may req uire higher
cement values.
3. DeterminedbyLaboratoryinaccordancewithACI211 .1fornormal
concrete or ACI 211.2 for lightweight structural co ncrete.
E. Maximum Slump: Maximum slump, as determined by ASTM C143 with

tolerances as established by ASTM C94, for concrete
shall be as shown in Table II.

to be vibrated

TABLE Il - MAXI MUM SLUMP, mm (| NCHES) *

Type of Construction Normpal Weight Concrete Lightwe ight

Structural Concrete

Reinforced Walls, and
Building Columns

Reinforced Footings 75mm (3 inches) 75|mm (3 inches)
and Substructure

Walls

Slabs, Beams, 100 mm (4 inches) 100|mm (4 inches)

F. Slump may be increased by the use of the approved h
water-reducing admixture (superplasticizer). Tolera
established by ASTM C94. Concrete containing the
high-range-water-reducingadmixture may have amaxi
mm (9inches). The concrete shall arrive at the job
of50mmto75mm(2inchesto3inches),and75mm
to4inches)forlightweight concrete. This should
thenthe high-range-water-reducing admixture added
slump to the approved level.

igh-range
nces as

mumslumpof225
site ata slump
to100mm(3inches
be verified, and
toincreasethe
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G. Air-Entrainment: Air-entrainment of normal weight ¢ oncrete shall
conform with Table I1I. Air-entrainment of lightwei ght structural
concreteshallconformwithTablelV.Determineair contentbyeither
ASTM C173 or ASTM C231.

TABLE 111 - TOTAL Al R CONTENT
FOR VARI QUS S| ZES OF COARSE AGGREGATES ( NORVAL CONCRETE)
Nominal Maximum Size of Coarse Aggregate, mm (Inches)
Total Air Content Percentage by Volume
10 mm (3/8 in).6 to 10 13 mm (1/2in).5to 9
20 mm (3/4in).4t0 8 25 mm (1 in).3-1/2 to 6-1/2
40 mm (1 1/2in).3t0 6
TABLE |V
Al R CONTENT OF LI GHTWEI GHT STRUCTURAL CONCRETE
Nominal Maximum size of Total Air Coarse Aggregate, mm’s (Inches)
Content Percentage by Volume
Greater than 10 mm (3/8in) 4to 8 10 mm (3/8in) orless 5t0 9

H. Drying Shrinkage: Test per ASTM C192 and ASTM C157 , measured at 28
days air dry age . (aDroOD)

1. Typical: Maximum 0.050 percent unless otherwise ind icated.

2. Slabs-on-grade and Suspended Slabs: Maximum 0.045 p ercent.

3. Shrinkage Reducing Admixture: Provide as required t 0 obtain
drying shrinkage when adequate shrinkage dataforc oncrete mix
design is not available.

I High early strength concrete, made with Type Il ce ment or Type |
cement plus non-corrosive accelerator, shall have a 7-day
compressive strength equal to specified minimum 28- day compressive
strength for concrete type specified made with stan dard Portland
cement.

J. Lightweight structural concrete shall not weigh mor e than air-dry
unit weight of 115 pounds per cubic foot. Air-dry u nit weight
determined on 150 mm by 300 mm (6 inch by 12 inch) test cylinders
after seven days standard moist curing followed by 21 days drying
at23degreesC+1.7 degrees C (73.4 + 3 degrees Fahrenheit), and
50 (plus or minus 7) percent relative humidity. Use wet unitweight
of fresh concrete as basis of control in field.

K. Mud and protection slabs for waterproofing: Provide mix design
equivalent to that required for mat foundation.

L. Concrete slabs placed at air temperatures below 10 degrees C (50
degrees Fahrenheit) use non-corrosive, non-chloride accelerator.
Concrete required to be air entrained use approved air entraining
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2.

admixture.Pumpedconcrete,syntheticfiberconcret
concrete, concrete required to be watertight, and ¢
water/cement ratio below 0.50 use high-range water-
admixture (superplasticizer).

Durability: Use air entrainment for exterior expose
subjected to freezing and thawing and other concret
specified. For air content requirements see Table |

Enforcing Strength Requirements: Testas specified

29, TESTING LABORATORY SERVICES, during the progres

Seven-daytestsmaybeusedasindicatorsof28-day

of any three 28-day consecutive strength tests of |
specimens representing each type of concrete shall
greater than specified strength. No single test sha
3.5 MPa (500 psi) below specified strength. Interpr
results in accordance with ACI 214. Should strength
specimensfallbelowrequiredvalues, ResidentEngi
any one or any combination of the following correct
no additional cost to the Government:

1. Requirechangesinmixproportionsbyselectingone
appropriate trial mixes or changing proportions, in
cement content, of approved trial mix.

Require additional curing and protection.

If five consecutive tests fall below 95 percent of
valuesgiveninTableloriftestresultsaresol
aquestionastothe safety ofthe structure, Resid

may direct Contractor to take cores from portions o
structure. Use results from cores tested by the Co
retained testing agency to analyze structure.

4. If strength of core drilled specimens falls below 8
of minimum value givenin Table |, Resident Enginee
load tests, made by Contractor retained testing age
portionsofbuilding soaffected. Loadtestsinacc
ACI 318 and criteria of acceptability of concrete u
as given therein.

5. Concrete work, judged inadequate by structural anal
results of load test, or for any reason, shall be r
with additional construction or replaced, if direct
Resident Engineer.

BATCHI NG AND M XI NG

General:Concreteshallbe"Ready-Mixed"andcomply
ASTMC94,exceptasspecified.Batchmixingatthe
Mixing process and equipment mustbe approved by Re
With each batch of concrete, furnish certified deli
listinginformationin Paragraph 16.1and 16.2 of A
delivery temperature of concrete is 38

Minimum delivery temperature as follows:

e,architectural
oncrete with a
reducing

d concrete
e shown or
Il or Table IV.

inSection0145
s of the work.
strength.Average
aboratory-cured
be equal to or
[l be more than
et field test
s shown by test
neermayrequire
ive actions, at

oftheother
cluding

minimum
owastoraise
entEngineer
f the
ntractor

5 percent
rmay order
ncy, on
ordancewith
nder test

ysis, by
einforced
ed by the

withACI318and
siteispermitted.
sidentEngineer.
very tickets
STM C94. Maximum

0C (100 degrees Fahrenheit).
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At mospheri c 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 degreesCto-1.1 degrees C 21 degrees C (70 degrees F.)
(O degrees to 30 degrees F.)

1. Services of aggregate manufacturer's representative shall be
furnished during the design of trial mixesand as r equested by
theResidentEngineerforconsultationduringbatch ing,mixing,
and placing operations of lightweight structural co ncrete.
Services will be required until field controls indi cate that
concreteofrequiredqualityisbeingfurnished.Re presentative
shall be thoroughly familiar with the structural li ghtweight
aggregate, adjustmentand control of mixesto produ ceconcrete
of required quality. Representative shall assist an d advise

Resident Engineer.

B. Mass concrete to additionally meet the requirements of ACI 301,
Section 8, Mass Concrete. (ADH#01)

PART 3 - EXECUTI ON

3.1 FORMMAORK:

A. General: Designinaccordance with ACI347isther esponsibility of

the Contractor. The Contractor shall retain a regis tered

Professional Engineertodesigntheformwork, shore s,andreshores.

1. Formboardsandplywoodformsmaybereusedforcon tactsurfaces
of exposed concrete only if thoroughly cleaned, pat ched, and
repaired and Resident Engineer approves their reuse

2. Provide forms for concrete footings unless Resident Engineer
determines forms are not necessary.

3. Corrugated fiberboard forms: Place forms on a smoot hfirm bed,
set tight, with no buckled cartons to prevent horiz ontal
displacement, and in a dry condition when concrete is placed.

B. Treating and Wetting: Treat or wet contact forms as follows:

1. Coat plywood and board forms with non-staining form sealer.In
hot weather, cool forms by wetting with cool water just before
concrete is placed.

2. Cleanandcoatremovable metalformswithlightfor moilbefore
reinforcement is placed. In hot weather, cool metal forms by
thoroughly wetting with water just before placing ¢ oncrete.

3. Use sealer on reused plywood forms as specified for new
material.

C. Size and Spacing of Studs: Size and space studs, wa les and other
framingmembersforwallformssoasnottoexceed safeworkingstress
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ofkind of lumber used nor to develop deflection gr eaterthan 1/270
of free span of member.

D. Unlined Forms: Use plywood forms to obtain a smooth finish for
concrete surfaces. Tightly buttedges of sheetsto preventleakage.
Backupallverticaljointssolidlyandnailedges ofadjacentsheets
tosamestudwith6dboxnailsspacednotover150 mm(6inches)apart.

E. Lined Forms: May be used in lieu of unlined plywood forms. Back up
form lining solidly with square edge board lumber s ecurely nailed
tostudswithalledgesinclosecontacttoprevent bulgingoflining.
Nojointsinlining and backing may coincide. Nail abutted edges of
sheets to same backing board. Nail lining at not ov er 200 mm (8
inches) on center along edges and with at least one nail to each
squarefootofsurfacearea; nailstobe 3dblueds hingle or similar

nails with thin flatheads.

F. ArchitecturalLiner:Attachlinerasrecommendedby themanufacturer
with tight joints to prevent leakage.

G. Wall Form Ties: Locate wall form ties in symmetrica lly level
horizontal rows at each line of wales and in plumb vertical tiers.
Spacetiestomaintaintrue, plumbsurfaces. Provid eonerowofties
within 150 mm (6 inches) above each construction jo int. Space
through-ties adjacent to horizontal and vertical co nstruction
joints not over 450 mm (18 inches) on center.

1. Tighten row of ties at bottom of form just before p lacing
concrete and, if necessary, during placing of concr ete to
prevent seepage of concrete and to obtain a clean | ine. Ties
tobeentirelyremovedshallbeloosened24hoursa fterconcrete
is placed and shall be pulled from least important face when
removed.

2. Coatsurfacesofall metalthatistobe removedwi th paraffin,
cup grease or a suitable compound to facilitate rem oval.

H. Inserts,Sleeves,andSimilarltems:Flashingregle ts,steelstrips,
masonry ties, anchors, wood blocks, nailing strips, grounds,
inserts, wire hangers, sleeves, drains, guard angle s, forms for
floor hinge boxes, inserts or bond blocks for eleva tor guide rails
and supports, and otheritems specified as furnishe dunderthisand
other sections of specifications and required to be in their final
position at time concrete is placed shall be proper ly located,
accurately positioned, and builtinto construction, and maintained
securely in place.

1. Locateinsertsorhangerwiresforfurredandsuspe ndedceilings
only in bottom of concrete joists, or similar concr ete member
of overhead concrete joist construction.

2. Install sleeves, inserts and similar items for mech anical
services in accordance with drawings prepared speci ally for
mechanical services. Contractor is responsible for accuracy
and completeness ofdrawings and shallcoordinater equirements
for mechanical services and equipment.

3. Donotinstallsleevesinbeams,joistsorcolumns exceptwhere
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shown or permitted by Resident Engineer. Install sl
beams, joists, orcolumnsthatare notshown, buta

by the Resident Engineer, and require no structural
at no additional cost to the Government.

Minimum clear distance of embedded items such as co

pipeisatleastthreetimesdiameterofconduitor
at stub-ups and other similar locations.

Provide recesses and blockouts in floor slabs for d

and other hardware as necessary in accordance with

manufacturer's instructions.

I Construction Tolerances:

1.

Set and maintain concrete formwork to assure erecti
completed work within tolerances specified and to a
installation of other rough and finish materials. A
remedial work necessary for correcting excessive to
Erected work that exceeds specified tolerance limit
remedied or removed and replaced, at no additional
Government.

Permissible surface irregularities for various clas
materials are defined as "finishes" in specificatio
covering individual materials. They are to be disti
from tolerances specified which are applicable to s
irregularities of structural elements.

3.2 PLACI NG REI NFORCEMENT:

A. General: Details of concrete reinforcement in accor
318 and ACI 315, unless otherwise shown.

B. Placing: Place reinforcement conforming to CRSI DA4
otherwise shown.

1.

3.

Place reinforcing bars accurately and tie securely
intersectionsandspliceswith1.6 mm (16 gauge)bl
wire. Use epoxy-coated tie wire with epoxy-coatedr
Securereinforcingbarsagainstdisplacementduring
of concrete by spacers, chairs, or other similar su
Portions of supports, spacers, and chairs in contac
formwork shallbe made of plasticinareas thatwil
whenbuildingisoccupied.Type,number,andspacin
conformto ACI318and ACI315. Where concrete slab
onground,useconcreteblocksorothernon-corrodi
of proper height, for support of reinforcement. Whe
isplacedonwaterproofingmembraneuseconcretebl
height for support or reinforcement. Use of brick o
supports will not be permitted.

Lap welded wire fabric at least 1 1/2 mesh panels p
extensionofwiresnotlessthan300mm(12inches)
slabs. Lapweldedwirefabricatleast1/2 meshpan
extension of wires not less than 150 mm (6 inches)
grade.

Splicecolumnsteelatnopointsotherthanatfoot
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levels unless otherwise shown.

C. Spacing: Minimum clear distances between parallel b
columnsandmultiplelayersofbarsinbeamsshall
diameter of bars. Minimum clear spacing is 25 mm (1
times maximum size of coarse aggregate, unless othe

ars, exceptin
beequaltonominal

inch) or1-1/3

rwise noted on

drawings.

D. Splicing: Splices of reinforcement made only as req uired or shown
or specified. Accomplish splicing as follows:

1. Lapsplices: Donotuselapsplicesforbarslarger than Number
36 (Number 11). Minimum lengths of lap as shown.

2. Welded splices: Splicing by butt-welding of reinfor cement
permitted providing the weld develops in tension at least 125
percentoftheyieldstrength(fy)forthebars.We Idingconform
to the requirements of AWS D1.4. Welded reinforcing steel
conform to the chemical analysis requirements of AW S D1.4.

a. Submit test reports indicating the chemical analysi sto
establish weldability of reinforcing steel.

b. Submitafield quality control proceduretoinsure proper
inspection, materials and welding procedure for wel ded
splices.

C. Contractorretainedtestingagencyshalltestamin imum of
three splices, for compliance, locations selected b y
Resident Engineer.

3. Mechanical Splices: Develop 100 percent of the spec ified
tensile strength and, in tension and compression at least 125
percent of the yield strength (fy) of the bars. Str esses of
transition splices between two reinforcing bar size s based on
area of smaller bar. Provide mechanical splices at locations
indicated. Useapprovedexothermic,taperedthreade dcoupling,
or swaged and threaded sleeve. Exposed threads and swagingin
the field not permitted.

a. Initial qualification: In the presence of Resident
Engineer, make three test mechanical splices of eac h bar
size proposed to be spliced. Contractor retained te sting
laboratory will perform load test.

b. Duringinstallation: Furnish,atnoadditionalcost tothe
Government, one companion (sister) splice for every 50
splices for load testing. Contractor retained testi ng
laboratory will perform the load test.

E. Bending:Bendbarscold,unlessotherwiseapproved. Donotfieldbend
bars partially embedded in concrete, except when ap proved by
Resident Engineer.

F. Protection slab for waterproofing (above waterproof ing layer):
Reinforcewithaminimumof#3 @ 18”o0.c.eachway, unlessotherwise
noted.

G. Cleaning: Metalreinforcement, attime concreteis placed, shallbe

free fromloose flaky rust, mud, oil, or similar co
reduce bond.

CONSTRUCTION DOCUMENTS
30 JULY 2015

atings that will

CAST-IN-PLACE CONCRETE
033000 - 20



VA Medical Center, Palo Alto, California Proj. No. 640-424
Centers for Ambulatory Care, Polytrauma & Blind Reh abilitation
Research and VMU

H.

3.4

3.5

A.

Future Bonding: Protect exposed reinforcement bars intended for
bondingwithfuture work bywrappingwithfeltand coatingfeltwith
a bituminous compound unless otherwise shown.

VAPCOR BARRI ER:

Exceptwhere membrane waterproofingis required, in terior concrete

slab on grade shall be placed on a continuous vapor barrier.

1. Vapor barrier joints lapped 150 mm (6 inches) and s ealed with
compatible waterproof pressure-sensitive tape.

2. Patch punctures and tears.

3. Install vapor barrier in accordance with manufactur er

requirements.

SLABS RECEI VI NG RESI LI ENT COVERI NG

Slab shall be allowed to cure for 6 weeks minimum p rior to placing
resilient covering. After curing, slab shall be te sted by the
ContractorformoistureinaccordancewithASTM D42 630rASTMF1869.
Moisture content shall be less than 3 pounds per 10 00 sf prior to

placing covering.

See Section 07 26 13.13 CONCRETE SLAB APPLIED VAPOR RETARDER when

slabdoesnotmeetthewatervaporemissionlimits specified.Inliep——

o tl . o kalini | |
as follows: (ADH#O1)

1.

e eat'ngs and-overlays. ’ (AD#01)

DELETED Manufacturer's representative willtbeonth———————— e sitethe
day-o ee||.e|ete IpGIH to-instak-or train ts-app e | at ?“ and
verify-that proper-procedures-are-followed- ( AD#01)

CONSTRUCTI ON JA NTS:

Unless otherwise shown, location of construction jo ints to limit
individual placement shall not exceed 24,000 mm (80 feet) in any
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horizontal direction, except slabs on grade which s hall have
constructionjoints shown. Allow 48 hoursto elapse between pouring
adjacent sections unless this requirement is waived by Resident
Engineer.

B. Locate construction joints in suspended floors near the
quarter-point of spans for slabs, beams or girders, unless a beam
intersects 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 dowels as shown. Provide longitudinal keys as shown.

C. Place concrete for columns slowly and in one operat ion between
joints. Install joints in concrete columns at under side of deepest

beam or girder framing into column.

D. Allow 2 hours to elapse after column is cast before concrete of
supportedbeam,girderorslabisplaced.Placegir ders,beams,grade
beams, column capitals, brackets, and haunches at t he same time as

slab unless otherwise shown.

E. Install polyvinyl chloride or rubber water seals, a s shown in
accordance with manufacturer's instructions, to for m continuous
watertight seal.

3.6 EXPANS|I ON JO NTS AND CONTRACTI ON JO NTS:

A. Clean expansion joint surfaces before installing pr emolded filler
and placing adjacent concrete.

B. Install polyvinyl chloride or rubber water seals, a s shown in
accordance with manufacturer's instructions, to for m continuous
watertight seal.

C. Provide contraction (control) jointsinfloor slabs asindicatedon
the contract drawings. Joints shall be either form ed or saw cut,
to the indicated depth after the surface has been f inished.
Complete saw joints within 4 to 12 hours after conc rete placement.

Protect joints from intrusion of foreign matter.

3.7 3.7 PLACI NG CONCRETE:

A. Preparation:

1. Removehardenedconcrete,woodchips,shavingsand otherdebris
from forms.

2. Remove hardened concrete and foreign materials from interior
surfaces of mixing and conveying equipment.

3. Haveformsandreinforcementinspectedandapproved byResident
Engineer before depositing concrete.

4, Provide runways for wheeling equipment to convey co ncrete to
point of deposit. Keep equipment on runways which a re not
supported by or bear onreinforcement. Provide simi larrunways

for protection of vapor barrier on coarse fill.
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B. Bonding:Beforedepositingnewconcreteonoragain
has been set, thoroughly roughen and clean existing
laitance,foreignmatter,andloose particles. Rou
1/4inchminimumamplitude by heavy sand-blasting,

bush-hammering.

1.

Preparing surface for applied topping:

a. Remove laitance, mortar, oil, grease, paint, or oth
foreign material by sand blasting. Clean with vacuu
equipment to remove sand and other loose material.

b. Broom clean and keep base slabwetforatleastfou

before topping is applied.
C. UseathincoatofonepartPortlandcement,1.5pa

sand, bonding admixture; and water at a 50: 50 rati
mix to achieve the consistency of thick paint. Appl
damp base slab by scrubbing with a stiff fiber brus
concrete shall be placed while the bonding groutis

tacky.

C. Conveying Concrete: Convey concrete from mixer to f
deposit by a method which will prevent segregation.
conveying concrete is subject to approval of Reside

D. Placing: For special requirements see Paragraphs, H
COLD WEATHER.

1.

Do not place concrete when weather conditions preve
placementand consolidation, orwhen concrete hasa
initial set, or has contained its water or cement ¢

than 1 1/2 hours.

Deposit concrete in forms as near as practicable in
position. Prevent splashing of forms or reinforceme
concrete in advance of placing concrete.

Do not drop concrete freely more than 3000 mm (10 f
concrete containing the high-range water-reducing a
(superplasticizer) or 1500 mm (5 feet) for conventi
concrete. Where greater drops are required, use a t
flexible spout (canvas elephanttrunk), attached to
hopper.

Discharge contents of tremies or flexible spoutsin
layersnotexceeding 500 mm (20inches)inthicknes
tremies such as to provide a minimum of lateral mov
concrete.

Continuously place concrete until an entire unit be
construction joints is placed. Rate and method of p
concrete shall be such that no concrete between con
joints will be deposited upon or against partly set

after its initial set has taken place, or after 45

elapsed time during concrete placement.

On bottom of members with severe congestion of rein
deposit25mm (linch)layerofflowing concrete co
specified high-range water-reducing admixture
(superplasticizer). Successive concrete lifts may b
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continuation of this concrete or concrete with a co nventional
slump.

7. Concrete on metal deck:

a. Concrete on metal deck shall be minimum thickness s hown.
Allow for deflection of steel beams and metal deck under
the weight of wet concrete in calculating concrete
guantities for slab.

1) TheContractorshallbecomefamiliarwithdeflectio n
characteristics of structural frame to include
proper amount of additional concrete due to
beam/deck deflection.

E. Mass concrete to additionally meet the requirements of ACI 301,
Section 8, Mass Concrete. (AD#01)

E.F. Consolidation: Conform to ACI 309. Immediately afte r depositing,
spade concrete next to forms, work around reinforce ment and into
angles of forms, tamp lightly by hand, and compact with mechanical
vibratorapplieddirectlyinto concrete atapproxim ately450mm (18
inch) intervals. Mechanical vibrator shall be power driven, hand
operatedtypewithminimumfrequencyof5000cycles perminutehaving
anintensity sufficienttocausefloworsettlement ofconcreteinto
place. Vibrate concrete to produce thorough compact ion, complete
embedment of reinforcement and concrete of uniform and maximum
density without segregation of mix. Do not transpor t concrete in
forms by vibration.

1. Use of form vibration shall be approved only when ¢ oncrete
sections are too thin or too inaccessible for use o finternal
vibration.

2. Carry on vibration continuously with placing of con crete. Do
not insert vibrator into concrete that has begun to set.

3.8 HOT WEATHER:

A. Follow the recommendations of ACI 305 or as specifi ed to prevent
problemsinthe manufacturing, placing, and curing ofconcretethat
can adversely affect the properties and serviceabil ity of the
hardened concrete. Methods proposed for cooling mat erials and
arrangements for protecting concrete shall be made in advance of
concrete placement and approved by Resident Enginee r.

3.9 COLD WEATHER:
A. Follow the recommendations of ACI 306 or as specifi ed to prevent

freezing of concrete and to permit concrete to gain
properly. Use only the specified hon-corrosive, non
accelerator.Donotuse calciumchloride, thiocyant
containing more than 0.05 percent chloride ions. Me
forheatingmaterialsandarrangementsforprotecti

be made in advance of concrete placement and approv
Engineer.

strength
-chloride
esoradmixtures
thods proposed
ngconcreteshall
ed by Resident
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3.10 PROTECTI ON AND CURI NG

A. Conform to ACI 308: Initial curing shall immediatel y follow the
finishing operation. Protect exposed surfaces of co ncrete from
premature drying, wash by rain and running water, w ind, mechanical
injury, and excessively hotorcoldtemperatures. K eepconcrete not
covered withmembrane orother curing material cont inuously wetfor
at least 7 days after placing, except wet curing pe riod for
high-early-strengthconcreteshallbenotlessthan 3days.Keepwood
forms continuously wet to prevent moisture loss unt il forms are
removed. Cure exposed concrete surfaces as describe d below. Other
curing methods may be used if approved by Resident Engineer.

1. Liquid curing and sealing compounds: Apply by power -driven
spray or roller in accordance with the manufacturer 's
instructions. Apply immediately after finishing. Ma ximum

coverage 10m 2/L (400 square feet per gallon) on steel troweled
surfaces and 7.5m 2/L (300 square feet per gallon) on floated
or broomed surfaces for the curing/sealing compound

2. Plastic sheets: Apply as soon as concrete has harde ned
sufficiently to prevent surface damage. Utilize wid est
practical width sheet and overlap adjacent sheets 5 0 mm (2
inches). Tightly seal joints with tape.

3. Paper: Utilize widest practical width paper and ove rlap
adjacentsheets50mm(2inches).Tightlysealjoin tswithsand,
wood planks, pressure-sensitive tape, mastic or glu e.

B. Mass concrete to additionally meet the requirements of ACI 301,
Section 8, Mass Concrete. (ADH#01)

3.11 REMOVAL OF FORMS:

A. Remove inamannerto assure complete safety of str ucture afterthe
following conditions have been met.

1. Where structure as a whole is supported on shores, forms for
beams and girder sides, columns, and similar vertic al
structural members may be removed after 24 hours, p rovided
concrete has hardened sufficiently to prevent surfa ce damage
and curing is continued without any lapse intime a s specified
for exposed surfaces.

2. Takeparticularcareinremovingformsofarchitect uralexposed
concrete to insure surfaces are not marred or gouge d, and that

corners and arises are true, sharp and unbroken.

B. Control Test: Use to determine if the concrete has attained
sufficient strength and curing to permit removal of supporting
forms.Cylindersrequiredforcontrolteststakeni naccordancewith
ASTM C172, molded in accordance with ASTM C31, and tested in
accordance with ASTM C39. Control cylinders cured a nd protected in
the same manner as the structure they represent. Su pporting forms
orshoringnotremoveduntilstrength ofcontrolte steylindershave
attained atleast 70 percentof minimum 28-day comp ressive strength
specified. Exercise care to assure that newly unsup ported portions
of structure are not subjected to heavy constructio n or material
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3.13

A.

loading.

Reshoring:Reshoringisrequiredifsuperimposedlo
ofthefloorexceedsthecapacityoftheflooratt

Reshoring accomplished in accordance with ACI 347 a
cost to the Government.

CONCRETE SURFACE PREPARATI ON:

Metal Removal: Unnecessary metal items cut back flu
concrete members.

Patching: Maintain curing and start patching as soo
removed. Do not apply curing compounds to concrete
requiring patching until patching is completed. Use
forpatchingofsame compositionasthatusedinco
orgrayPortlandcementasnecessarytoobtainfini
surrounding concrete. Thoroughly cleanareastobe
honeycombedorotherwisedefectiveareastosolidc

of notless than 25 mm (1 inch). Cut edge perpendic
of concrete. Saturate with water area to be patched
150 mm (6 inches) surrounding before placing patchi
areatobepatchedabrush coatofcementgroutfol

by patching mortar. Cement grout composed of one pa
cement, 1.5partsfinesand, bondingadmixture,and
ratio,mixtoachieveconsistencyofthickpaint.M
approximately 1 hour before placing and remix occas
thisperiodwithoutadditionofwater. Compactmort
screed slightly higher than surrounding surface. Af
shrinkage has occurred, finish to match color and t
adjoining surfaces. Cure patches as specified for

Fill form tie holes which extend entirely through w
unexposed face by means of a pressure gun or other
to force mortar through wall. Wipe excess mortar of
with a cloth.

Cleaning: Remove curing compounds, form release age
materials employed in the concrete work that preven
application of finishes, sealants, waterproofing ma

other treatments within 14 days of application of ¢

Use positive method, as recommended by compound man
achievecompleteremoval. Wherecleaningisrequir

to damage surrounding surfaces or leave residue fro
agents.

1. Provide at surfaces to receive resinous flooring.
Upon removal of forms, clean vertical concrete surf
receive bonded applied cementitious application wit
or by sand blasting to remove unset material, laita

particles to expose aggregates to provide a clean,
surface for bond of applied finish.

CONCRETE FI NI SHES:

Vertical and Overhead Surface Finishes:
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1.

Unfinished areas: Vertical and overhead concrete su
exposedinpipebasements,elevatoranddumbwaiter
spaces, pipetrenches, above suspendedceilings, ma
other unfinished areas will not require additional

Interiorandexteriorexposedareastobe painted:

burrs and similar projections on surfaces flush, an
mechanical means approved by Resident Engineer, and
lightly with a fine abrasive stone or hone. Use amp
duringrubbingwithoutworkingupalatherofmorta
texture of concrete.

Interior and exterior exposed areas finished: Give
finish of uniform color and smooth finish treated a

a. After concrete has hardened and laitance, fins and
removed, scrub concrete with wire brushes. Clean st
concrete surfaces by use of a hone stone.

b. Apply grout composed of one part of Portland cement
partfine sand, smallerthana 600 um (No. 30) siev
grout into surface of concrete with cork floats or
brushes until all pits, and honeycombs are filled.

C. Aftergrouthashardenedslightly,butwhilestill
scrape grout off with a sponge rubber float and, ab
hour later, rub concrete vigorously with burlap to
any excess grout remaining on surfaces.

d. Inhot,dryweatheruseafogspraytokeepgroutw
setting period. Complete finish of area in same day
limitsoffinishedareasatnaturalbreaksinwall
Leave no grout on concrete surface overnight.

Textured: Finishasspecified. Maximumquantity of
0.2m 2 (2squarefeet)ineach93m
surface.

B. Slab Finishes:

1.

Monitoring and Adjustment; Provide continuous cycle
placement, measurement, evaluation and adjustment o
procedures to produce slabs within specified tolera
Monitor elevations of structural steelin key locat

and after concrete placement to establish typical d
patterns for the structural steel. Determine elevat
cast-in-place slab soffits priorto removal of shor
information to Resident Engineer and floor consulta
evaluation and recommendations for subsequent place

Setperimeter formsto serve as screed using either
laserinstruments. For slabs on grade, wet screeds

to establish initial grade during strike-off, unles
Engineerdeterminesthatthe method s provinginsu
meetrequiredfinishtolerancesanddirectsuse of
guides. Where wet screeds are allowed, they shall b
using grade stakes set by optical or laser instrume
rigid screed guides, as opposed to wet screeds, to
strike-off elevation for all types of elevated (non
slab-on-grade)slabs.Divide baysintohalvesorth
screeds. Adjust as necessary where monitoring of pr
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10.

11.

12.

placements indicates unshored structural steel defl
other than a level profile.

Place slabs monolithically. Once slab placement com
complete finishing operations within same day. Slop
slab to floor drains where they occur, whether show

Use straightedges specifically made for screeding,
hollowmagnesiumstraightedgesorpowerstrike-offs
pieces of dimensioned lumber. Strike off and screed
true surface at required elevations. Use optical or
instruments to check concrete finished surface grad
strike-off. Repeatstrike-offasnecessary. Complet
before any excess moisture or bleeding water is pre
surface. Do not sprinkle dry cement on the surface.

Immediately following screeding, and before any ble
appears, use a 3000 mm (10 foot) wide highway strai
a cutting and filling operation to achieve surface

Do not use bull floats or darbys, except that darby
allowed for narrow slabs and restricted spaces.

Wait until water sheen disappears and surface stiff
proceeding further. Donotperform subsequentopera
concrete will sustain foot pressure with maximum of
inch) indentation.

RefertoSection090600SCHEDULEOFFINISHESfor
requirements.

Scratch Finish: Finish base slab to receive a bonde
cementitious application as indicated above, except
floats and darbys may be used. Thoroughly coarse wi
withintwohoursafterplacingtoroughenslabsurf

a permanent bond between base slab and applied mate

Float Finish: Slabstoreceive unbonded toppings, s
finish, fill, mortar setting beds, or a built-up ro
ramps, stair treads, platforms (interior and exteri
equipment pads shall be floated to a smooth, dense
sandy textured finish. During floating, while surfa

soft, check surface for flatness using a 3000 mm (1
highway straightedge. Correct high spots by cutting
correct low spots by filling in with material of sa
compositionasfloorfinish. Removeanysurfacepro
re-float to a uniform texture.

Light Trowel Finish: Concrete surfaces to receive r
flooring. Steel trowel immediately following floati

Steel Trowel Finish: Concrete surfaces to receive r
floor covering or carpet, monolithic floor slabs to

to view in finished work, future floor roof slabs,
toppings,andotherinteriorsurfacesforwhichno

is indicated. Steel trowel immediately following fl
Duringfinaltroweling, tilt steeltrowel ataslig

exert heavy pressure to compact cement paste and fo
smoothsurface.Finishedsurfaceshallbesmooth,f
marks, and uniform in texture and appearance.

Broom Finish: Finish exterior slabs, ramps, and sta
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with a bristle brush moistened with clear water aft ersurfaces
have been floated. Brush in a direction perpendicul ar to main
traffic. Match texture approved by Resident Enginee r from
sample panel.

13. Finished slab flatness (FF) and levelness (FL) valu es comply
with the following minimum requirements:
a. Areas covered with carpeting, or not specified othe rwise

in b. below:

1) Slab on Grade:
a) Specified overall value FF 25/FL 20
b) Minimum local value FF 17/FL 15

2) Level suspended slabs (shored until after testing)
and topping slabs:

a) Specified overall value FF 25/FL 20
b) Minimum local value FF 17/FL 15
3) Unshored suspended slabs:
a) Specified overall value FF 25
b) Minimum local value FF 17

4) Level tolerance such that 80 percent of all points
fall within a 20 mm (3/4 inch) envelope +10 mm, -10
mm (+3/8inch,-3/8inch)fromthe design elevation

b. Areas that will be exposed, receive thin-set tile o
resilient flooring, or roof areas designed as futur e
floors:

1) Slab on grade:
a) Specified overall value FF 36/FL 20
b) Minimum local value FF 24/FL 15

2) Level suspended slabs (shored until after testing)
and topping slabs

a) Specified overall value FF 30/FL 20
b) Minimum local value FF 24/FL 15
3) Unshored suspended slabs:
a) Specified overall value FF 30
b) Minimum local value FF 24

4) Level tolerance such that 80 percent of all points
fall within a 20 mm (3/4 inch) envelope +10 mm, -10
mm (+3/8inch,-3/8inch)fromthedesignelevation

-

C. "Specified overallvalue"isbased onthe composite ofall
measured values in aplacementderivedinaccordanc ewith
ASTM E1155.

d. "Minimum local value" (MLV) describes the flatness or
levelness below which repair or replacement is requ ired.
MLV is basedontheresults ofanindividual placem entand
applies to a minimum local area. Minimum local area
boundariesmaynotcrossaconstructionjointorex pansion
joint. Aminimumlocalareawillbeboundedbycons truction

and/or control joints, or by column lines and/or
half-column lines, whichever is smaller.
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14. Measurements
a. Contractor retained testing laboratory will take

measurements as directed by Resident Engineer, to v erify
compliance with FF, FL, and other finish requiremen ts.
Measurements will occur within 72 hours after compl etion
of concrete placement (weekends and holidays exclud ed).
Make measurements before shores or forms are remove dto
insure the "as-built" levelness is accurately asses sed.
Profile data for above characteristics may be colle cted
using alaser level or any Type |l apparatus (ASTM E1155,
"profileograph” or "dipstick™). Contractor's survey or

shall establish reference elevations to be used by

contractor retained testing laboratory.

b. Contractor not experienced in using FF and FL crite riais
encouragedtoretainthe servicesofafloorconsul tantto
assistwithrecommendationsconcerningadjustments toslab
thicknesses, finishing techniques, and procedures o n
measurements of the finish as it progresses in orde rto

achieve the specific flatness and levelness numbers

15.  Acceptance/ Rejection:

a. If individual slab section measures less than eithe r of
specified minimum local FF/FL numbers, that section shall
be rejected and remedial measures shall be required
Sectional boundaries may be set at construction and
contraction (control) joints, and not smaller than
one-half bay.

b. If composite value of entire slab installation,
combinationofalllocalresults,measureslesstha neither
of specified overall FF/FL numbers, then whole slab shall
be rejected and remedial measures shall be required

16. Inadditiontomeetingtheflatnessandlevelnessr equirements,
the variance of the concrete surface for slabs rece iving
resinousflooringistobe nogreaterthan1/4inch inal0foot
radius.

17. Remedial Measures for Rejected Slabs: Correct rejec ted slab
areas by grinding, planing, surface repair with und erlayment
compound or repair topping, retopping, or removal a nd
replacement of entire rejected slab areas, as direc ted by
Resident Engineer, until a slab finish constructed within

specified tolerances is accepted.

3. 14 SURFACE TREATMENTS:

A. Use on exposed concrete floors and concrete floors to receive
carpeting except those specified to receive non-sli p finish.
B. Liquid Densifier/Sealer: Apply in accordance with m anufacturer's
directions just prior to completion of construction
3.15 APPLI ED TOPPI NG
A. Separate light-weight concrete topping on floor bas e slab of

thicknessandstrengthshown. Toppingmixshallhav

eamaximumslump

CONSTRUCTION DOCUMENTS
30 JULY 2015

CAST-IN-PLACE CONCRETE
033000 - 30



VA Medical Center, Palo Alto, California
Centers for Ambulatory Care, Polytrauma & Blind Reh
Research and VMU

Proj. No. 640-424
abilitation

of 200 mm (8 inches) for concrete containing a high
water-reducing admixture (superplasticizer) and 100
for conventional mix. Neatly bevel or slope at door
slabs adjoining spaces not receiving an applied fin

-range
mm (4 inches)
openings and at
ish.

B. Placing:Placecontinuouslyuntilentiresectionis complete,struck
off with straightedge, leveled with a highway strai ghtedge or
highway bull float, floated and troweled by machine toaharddense
finish. Slope to floor drains as required. Do not s tart floating
untilfreewaterhasdisappearedandnowatersheen isvisible.Allow
dryingofsurfacemoisturenaturally.Donothasten by"dusting"with
cement or sand.

3.16 RETAI NI NG WALLS:

A. Use air-entrained concrete.

B. Expansion and contraction joints, waterstops, weep holes,
reinforcement and railing sleeves installed and con structed as
shown.

C. Exposed surfaces finished to match adjacent concret e surfaces, new
or existing.

D. Place porous backfill as shown.
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