MACC Generic Specs 072007

SECTI ON 03 30 00.00 20

CAST- | N- PLACE CONCRETE
06/ 07

PART 1 GENERAL

1

1 REFERENCES

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

ACl | NTERNATI ONAL (ACl)

ACl 117 (1990; R 2002) Standard Tol erances for
Concrete Construction and Materials &
Coment ary

ACl 211.1 (1991; R 2002) Standard Practice for

Sel ecting Proportions for Nornal,
Heavywei ght, and Mass Concrete

ACl 301 (1999) Specifications for Structura
Concrete for Buildings
ACl 302. 1R (2004) Quide for Concrete Floor and Sl ab
Construction
ACl 304. 2R (1996) Pl acing Concrete by Punping Methods
ACl 304R (2000) Guide for Measuring, M Xxing,
Transporting, and Placing Concrete
ACl 305R (1999) Hot Weat her Concreting
ACl 306.1 (1990; R 2002) Standard Specification for
Col d Weat her Concreting
ACl 318M 318RM (2002) Metric Building Code Requirenents
for Structural Concrete and Conmentary
ACl 347R (2003) GQuide to Formwork for Concrete
AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)
AASHTO M 182 (1991; R 2000) Burlap Coth Made from Jute

or Kenaf
AMERI CAN HARDBOARD ASSOCI ATI ON ( AHA)

AHA A135. 4 (1995) Basic Hardboard
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ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C
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072007

ASTM | NTERNATI ONAL (ASTM

185

496

497

615/ A 615M

616/ A 616M

617/ A 617M

706/ A 706M

82

1107

143/ C 143M

150

171

172

173/ C 173M

192/ C 192M

231

260

309

31/ C 31M

(2002) Steel Wl ded Wre Reinforcenent,
Pl ain, for Concrete

(2002) Steel Wre, Deforned, for Concrete
Rei nf or cenent

(2002) Steel Wl ded Wre Reinforcenent,
Def ornmed, for Concrete

(2004b) Deformed and Plain Billet-Steel
Bars for Concrete Reinforcenent

(1996a) Rail-Steel Deforned and Plain Bars
for Concrete Reinforcenment

(1996a) Axle-Steel Deforned and Plain Bars
for Concrete Reinforcenment

(2004b) Low All oy Steel Defornmed and Plain
Bars for Concrete Reinforcenent

(2002) Steel Wre, Plain, for Concrete
Rei nf or cenent

(2002) Packaged Dry, Hydraulic-Cenent
G out (Nonshri nk)

(2003) Slunp of Hydraulic Cenent Concrete
(2004a) Portl and Cenent

(2003) Sheet Materials for Curing Concrete
(2004) Sanpling Freshly M xed Concrete

(2001el1) Air Content of Freshly M xed
Concrete by the Volunetric Method

(2002) Meking and Curing Concrete Test
Specinens in the Laboratory

(2004) Air Content of Freshly M xed
Concrete by the Pressure Mt hod

(2001) Air-Entraining Adm xtures for
Concrete

(2003) Liquid Menbrane-Form ng Conpounds
for Curing Concrete

(2003a) Making and Curing Concrete Test
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Specinens in the Field

ASTM C 33 (2003) Concrete Aggregates

ASTM C 39 (1993a) Conpressive Strength of
Cylindrical Concrete Specinens

ASTM C 42/ C 42M (2004) Obtaining and Testing Drilled Cores
and Sawed Beans of Concrete

ASTM C 494/ C 494M (2004) Chenical Adnixtures for Concrete

ASTM C 567 (2004) Determ ning Density of Structural

Li ght wei ght Concrete

ASTM C 618 (2003) Coal Fly Ash and Raw or Cal ci ned
Nat ural Pozzol an for Use as a M neral
Adm xture in Concrete

ASTM C 881 (1999) Epoxy- Resi n-Base Bondi ng Systens
for Concrete

ASTM C 920 (2002) El astoneric Joint Seal ants

ASTM C 94/ C 94M (2004a) Ready-M xed Concrete

ASTM C 989 (2004) Gound Granul ated Bl ast - Furnace

Slag for Use in Concrete and Mortars

ASTM D 1190 (1997) Concrete Joint Seal er, Hot-Applied
El astic Type

ASTM D 1751 (1999) Preformed Expansion Joint Filler
for Concrete Paving and Structural
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)

ASTM D 1752 (2004a) Preformed Sponge Rubber and Cork
Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction

ASTM D 1854 (2002) Jet-Fuel - Resi stant Concrete Joint
Seal er, Hot-Applied Elastic Type

ASTM D 4397 (2002) Pol yet hyl ene Sheeting for
Construction, Industrial, and Agricul tural
Appli cations
U S. ARMY CORPS OF ENG NEERS ( USACE)

CCE CRD-C 572 (1974) Specifications for
Pol yvi nyl chl ori de Wat er st ops
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1.

1.

PS1

2

3

U S. DEPARTMENT OF COMMERCE (DOC)

(1995) Construction and I ndustrial Plywood
( APA V995)

DEFI NI TI ONS

a.

"Cenmentitious material" as used herein shall include all portland
cenment, pozzolan, fly ash, ground iron bl ast-furnace slag, and
silica fune.

b. "Exposed to public view' neans situated so that it can be seen
fromeye level froma public location after conpletion of the
building. A public location is accessible to persons not
responsi bl e for operation or maintenance of the building.

SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;

submittals not having a "G' designation are for Contractor Quality Control
approval .
01 33 00 SUBM TTAL PROCEDURES:

The followi ng shall be submitted in accordance with Section

SD- 02 Shop Drawi ngs

For mwor k
Rei nforcing steel; G

Reproductions of contract draw ngs are unacceptabl e.

SD- 03 Product Data

Materials for curing concrete
Joi nt seal ants;

Submit manufacturer's product data, indicating VOC content.

Joint filler;
Vapor retarder

Wt er st ops

SD- 05 Design Data

Concrete m x design; G

Thirty days mininmumprior to concrete placenent, submt a nix
design for each strength and type of concrete. Subnit a conplete
list of materials including type; brand; source and anount of
cenment, fly ash, pozzolans, ground slag , and adm xtures; and
appl i cabl e reference specifications. Provide mx proportion data
using at least three different water-cenent ratios for each type
of mxture, which will produce a range of strength enconpassing
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those required for each class and type of concrete required. |If
source material changes, resubmt nix proportion data using
revised source nmaterial. No material shall be provided unless

proven by trial mix studies to neet the requirenments of this
specification, unless otherw se approved in witing by the
Contracting O ficer. The submittal shall clearly indicate where
each m x design will be used when nore than one m x design is
submitted. Submt additional data regarding concrete aggregates
if the source of aggregate changes.

SD-06 Test Reports
Concrete mix design; G
Aggregates; G

Conpressive strength tests; G

1.4 MODI FI CATI ON OF REFERENCES

Acconplish work in accordance with ACI publications except as nodified
herein. Consider the advisory or recomended provisions to be nmandatory,
as though the word "shall" had been substituted for the words "shoul d" or
"could" or "nmay," wherever they appear. Interpret reference to the
"Building Oficial," the "Structural Engineer," and the
"Architect/Engineer" to nmean the Contracting O ficer

1.5 DELI VERY, STORAGE, AND HANDLI NG
Do not deliver concrete until vapor barrier, forns, reinforcenent, enbedded
itens, and chanfer strips are in place and ready for concrete placenent.
ACl 301 for job site storage of materials. Protect materials from
contam nants such as grease, oil, and dirt. Ensure naterials can be
accurately identified after bundles are broken and tags renoved.

1.5.1 Rei nf or cenent
Store reinforcenent of different sizes and shapes in separate piles or
racks rai sed above the ground to avoid excessive rusting. Protect from
contam nants such as grease, oil, and dirt. Ensure bar sizes can be
accurately identified after bundles are broken and tags renoved.

PART 2 PRODUCTS

2.1 MATERI ALS FOR FORMs

Provi de wood, plywood, plastic, carton, or steel. Use plywood or stee
forns where a snooth formfinish is required

2.1.1 Wyod For ns
Use | unber as specified in Section 06 10 00 ROUGH CARPENTRY and as fol | ows.

Lunber shall be square edged or tongue-and-groove boards, free of raised
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grain, knotholes, or other surface defects. Plywod shall conply with PS1,
B-B concrete form panels or better or AHA A135.4, hardboard for snoboth form
l'ining.

2.1.2 St eel Fornmns

Steel formsurfaces shall not contain irregularities, dents, or sags.

2.2 FORM TI ES AND ACCESSORI ES

The use of wire alone is prohibited. Formties and accessories shall not
reduce the effective cover of the reinforcenent.

2.2.1 Pol yvi nyl chl ori de Wt er st ops
COE CRD-C 572.

2.2.2 Dovet ail Anchor Sl ot
Preforned netal slot approximately 1 by 1 inch of not |ess than 22 gage
gal vani zed steel cast in concrete. Coordinate actual size and throat
opening with dovetail anchors and provide with renovable filler material.

2.3 CONCRETE

2.3.1 Contractor's Option for Material Only
At the option of the Contractor, those applicable material sections of
South Carolina DOT RBS for Class A strength concrete shall govern in lieu
of this specification for concrete. Do not change the sel ected option
during the course of the work.

2.3.2 Contract or - Furni shed M x Desi gn
ACl 211.1, ACI 301, and ACI 318M 318RN except as otherwi se specified.
Unl ess ot herwi se specified in the Task Order, the conpressive strength

(f'c) of the concrete for each portion of the structure(s) shall be as
i ndi cated and as specified bel ow

f'c ASTM C 33 Maxi mum
(Mn. 28- Maxi mum Range Wat er -
Day Conp. Nomi nal of Cenent Air
Strength) Aggregate Sl unp Rati o Entr.
Locati on (psi) (Size No.) (inches) (by weight) (percent)
Al areas 4000 57 3 0. 45 5

Maxi mum sl unp shown above nay be increased 1 inch for nethods of
consolidation other than vibration. Slunp nay be increased to 8 inches
when superplasticizers are used. Provide air entrai nment using
air-entraining adm xture. Air entrainnent shall be within plus or mnus
1.5 percent of the value specified. The water sol uble chloride ion
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concentrations in hardened concrete at ages from 28 to 42 days shall not
exceed 0. 30.

2.3.2.1 M x Proportions for Nornal Wi ght Concrete

Trial design batches, nixture proportioning studies, and testing

requi renents for various classes and types of concrete specified shall be
the responsibility of the Contractor. M xture proportions shall be based
on conpressive strength as determ ned by test specinens fabricated in
accordance with ASTM C 192/ C 192V and tested in accordance with ASTM C 39.
Sanples of all materials used in mxture proportioning studies shall be
representative of those proposed for use in the project and shall be
acconpani ed by the manufacturer's or producer's test report indicating
conpliance with these specifications. Trial mxtures having proportions,
consi stencies, and air content suitable for the work shall be nade based on
net hodol ogy described in ACl 211.1. The trial mxture shall use at | east
three different water-cenent ratios for each type of mxture, which wll
produce a range of strength enconpassi ng those required for each class and
type of concrete required on the project. The maxi nrumwater-cenent ratio
required will be based on equival ent water-cenent ratio cal cul ations as
determ ned by the conversion fromthe weight ratio of water to cenent plus
pozzol an, silica fune, and ground granul ated bl ast-furnace slag by wei ght
equi val ency nethod. Laboratory trial mxture shall be designed for nmaxi num
permtted slunp and air content. Each conbination of material proposed for
use shall have separate trial mxture, except for accelerator or retarder
use can be provided without separate trial mxture. The tenperature of
concrete in each trial batch shall be reported. For each water-cenent
ratio, at least three test cylinders for each test age shall be made and
cured in accordance with ASTM C 192/ C 192 and tested in accordance wth
ASTM C 39 for 7 and 28 days. Fromthese results, a curve shall be plotted
showi ng the rel ationship between water-cenent rati o and strength for each
set of trial mx studies. In addition a curve shall be plotted showi ng the
rel ati onship between 7 and 28 day strengths.

2.3.2.2 Requi red Average Strength of M x Design

The sel ected m xture shall produce an average conpressive strength
exceedi ng the specified strength by the anount indicated in ACI 301. Wen
a concrete production facility has a record of at |east 15 consecutive
tests, the standard deviation shall be cal culated and the required average
conpressive strength shall be determ ned in accordance with ACI 301. Wen
a concrete production facility does not have a suitable record of tests to
establish a standard deviation, the required average strength shall be as
fol | ows:

a. For f'c less than 3000 psi, 1000 psi plus f'c.
b. For f'c between 3000 and 5000 psi, 1200 psi plus f'c.

c. For f'c over 5000 psi, 1400 psi plus f'c.
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2.4 MATERI ALS

2.4.1 Cenment
ASTM C 150, Type Il blended cenment except as nodified herein. The bl ended
cenent shall consist of a mxture of ASTM C 150, Type Il, cenent and one of
the following naterials: ASTM C 618 pozzolan or fly ash, ASTM C 989 ground
iron blast-furnace slag. For exposed concrete, use one manufacturer for
each type of cenent, ground slag, fly ash, and pozzol an.

2.4.1.1 Fly Ash and Pozzol an

ASTM C 618, Type N, F, or C, except that the naxi mum all owabl e | oss on
ignition shall be 6 percent for Types N and F. Add with cement.

2.4.1.2 Ground Iron Bl ast-Furnace Sl ag
ASTM C 989, Grade 120.

2.4.2 Wt er
M nim ze the amount of water in the mx. The anpunt of water shall not
exceed 45 percent by weight of cenentitious materials (cenment + pozzol ans),
and in general, workability shall be inproved by adjusting the grading
rather than by adding water. Water shall be fresh, clean, and potable;
free frominjurious ambunts of oils, acids, alkalis, salts, organic
materials, or other substances del eterious to concrete.

2.4.3 Aggr egat es
ASTM C 33, except as nodified herein. Furnish aggregates for exposed
concrete surfaces fromone source. Aggregates shall not contain any
subst ance which may be deleteriously reactive with the alkalies in the
cenent .

2.4.4 Nonshri nk G out
ASTM C 1107.

2.4.5 Admi xt ures
ASTM C 494/ C 494N: Type A, water reducing; Type B, retarding; Type C,
accel erating; Type D, water-reducing and retardi ng; and Type E,
wat er -reduci ng and accel erating adm xture. Do not use cal ciumchloride
adm xtures.

2.4.5.1 Ai r-Entraini ng
ASTM C 260.

2.4.6 Vapor Retarder

ASTM D 4397 pol yet hyl ene sheeting, minimunr 6 m | thickness.
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2.

2.

4.7 Materials for Curing Concrete
4.7.1 | mper vi ous Sheeti ng

ASTM C 171; wat erproof paper, clear or white pol yethyl ene sheeting, or
pol yet hyl ene-coat ed burl ap

.4.7.2 Per vi ous Sheeting

AASHTO M 182.

.4.7.3 Li qui d Menbrane- For m ng Conpound

ASTM C 309, white-pignented, Type 2, Cass B

. 4.8 Li qui d Chenical Seal er-Hardener Conpound

Conpound shall be magnesium fluosilicate which when mxed with water seals
and hardens the surface of the concrete. Do not use on exterior slabs
exposed to freezing conditions. Conpound shall not reduce the adhesion of
resilient flooring, tile, paint, roofing, waterproofing, or other nmateria
applied to concrete.

. 4.9 Expansi on/ Contraction Joint Filler

ASTM D 1751, ASTM D 1752, cork or 100% post-consuner paper neeting
ASTM D 1752 (subparagraphs 5.1 to 5.4). Material shall be 1/2 inch thick

.4.10 Joi nt Seal ants

.4.10.1 Hori zontal Surfaces, 3 Percent Slope, Maxinmum

ASTM D 1190 or ASTM C 920, Type M Cdass 25, Use T. ASTM D 1854 for
surfaces subjected to jet fuel

.4.10.2 Vertical Surfaces Greater Than 3 Percent Sl ope

ASTM C 920, Type M Grade NS, Cass 25, Use T.

.4.11 Epoxy Bondi ng Conpound

ASTM C 881. Provide Type | for bondi ng hardened concrete to hardened
concrete; Type Il for bonding freshly nmixed concrete to hardened concrete;
and Type Il as a binder in epoxy nortar or concrete, or for use in bonding
skid-resistant materials to hardened concrete. Provide Grade 1 or 2 for
hori zontal surfaces and Grade 3 for vertical surfaces. Provide Class Aif
pl acenent tenperature is below 40 degrees F; Cass B if placenent
tenperature is between 40 and 60 degrees F; or Class Cif placenent
tenperature is above 60 degrees F

.4.12 Bi odegr adabl e For m Rel ease Agent

Formrel ease agent shall be col orl ess, biodegradable, wth a zero VOC
content. Product shall not bond with, stain, or adversely affect concrete
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surfaces and shall not inpair subsequent treatnments of concrete surfaces.
The formrel ease agent shall not contain diesel fuel, petrol eum based
lubricating oils, waxes, or kerosene.

2.5 REI NFORCEMENT

2.5.1 Rei nforci ng Bars
AClI 301 unl ess otherw se specified. ASTM A 615/ A 615N and
ASTM A 617/ A 617N with the bars marked A, S, W Grade 60; or
ASTM A 616/ A 616N with the bars marked R, Grade 60. ASTM A 706/ A 706\.

2.5.2 Mechani cal Rei nforcing Bar Connectors

ACl 301. Provide 125 percent mnimumyield strength of the reinforcenent
bar.

2.5.3 Wel ded Wre Fabric

ASTM A 185 or ASTM A 497. Provide flat sheets of welded wire fabric for
sl abs and t oppi ngs.

2.5.4 Wre
ASTM A 82 or ASTM A 496.
2.5.5 Rei nf orci ng Bar Supports
Provi de bar ties and supports of coated or non corrodible nmateri al
PART 3 EXECUTI ON
3.1 PREPARATI ON

Deternmi ne quantity of concrete needed and nminimze the production of excess
concrete. Designate |locations or uses for potential excess concrete before
the concrete is poured.

3.2 FORVS

ACl 301. Provide forms, shoring, and scaffolding for concrete placenent.
Set forns nortar-tight and true to line and grade. Chanfer above grade
exposed joints, edges, and external corners of concrete 0.75 inch unless
ot herwi se indicated. Provide formwrk with clean-out openings to permt

i nspection and renoval of debris. Forms subnerged in water shall be

wat erti ght.

3.2.1 Coati ng
Bef ore concrete placenent, coat the contact surfaces of forms with a
nonstai ning mneral oil, nonstaining formcoating conpound, or two coats of

nitrocellulose lacquer. Do not use mneral oil on forms for surfaces to
whi ch adhesive, paint, or other finish material is to be applied.
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3.

2.2 Removal of Forns and Supports

After placing concrete, forns shall remain in place for the tinme periods
specified in ACl 347R. Prevent concrete danage during formrenoval. Cean
all forns imediately after renoval.

.2.2.1 Speci al Requirenents for Reduced Tine Period

Fornms nmay be renoved earlier than specified if ASTM C 39 test results of
field-cured sanples froma representative portion of the structure indicate
that the concrete has reached a m ni nrum of 85 percent of the design

st rengt h.

. 2.3 Reshori ng

Reshore concrete el enents where fornms are renoved prior to the specified
time period. Do not permt elements to deflect or accept |oads during form
stripping or reshoring. Forns on columms, walls, or other |oad-bearing
menbers may be stripped after 2 days if |oads are not applied to the
nmenbers. After forns are renoved, slabs and beans over 10 feet in span and
cantilevers over 4 feet shall be reshored for the remainder of the
specified time period in accordance with paragraph entitled "Renoval of
Fornms." Performreshoring operations to prevent subjecting concrete
nmenbers to overl oads, eccentric |oading, or reverse bending. Reshoring

el ements shall have the sane | oad-carrying capabilities as original shoring
and shall be spaced simlar to original shoring. Firmy secure and brace
reshoring el enents to provide solid bearing and support.

.2.4 Reuse

Reuse forms providing the structural integrity of concrete and the
aesthetics of exposed concrete are not conprom sed.

.3 Wat erstop Splices

Fusion weld in the field.

.4 For ned Surfaces

4.1 Tol er ances

ACl 347R and as i ndi cat ed.

. 4.2 As- Cast Form

Provide formfacing material producing a snmooth, hard, uniformtexture on
the concrete. Arrange facing naterial in an orderly and symmetrical nanner
and keep seans to a practical mninmum Support forns as necessary to neet
required tolerances. Material with raised grain, torn surfaces, worn
edges, patches, dents, or other defects which will inpair the texture of
the concrete surface shall not be used.
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3.5 PLACI NG REI NFORCEMENT AND M SCELLANEQUS MATERI ALS

ACl 301. Provide bars, wire fabric, wire ties, supports, and other devices
necessary to install and secure reinforcenent. Reinforcenent shall not
have rust, scale, oil, grease, clay, or foreign substances that would
reduce the bond. Rusting of reinforcenent is a basis of rejection if the
ef fective cross-sectional area or the nom nal weight per unit |ength has
been reduced. Renmpve |oose rust prior to placing steel. Tack welding is
pr ohi bi t ed.

3.5.1 Vapor Barrier
Provi de beneath the on-grade concrete floor slab. Use the greatest w dths
and |l engths practicable to elimnate joints wherever possible. Lap joints
a mnimmof 12 inches . Renobve torn, punctured, or danmmged vapor barrier
material and provide with new vapor barrier prior to placing concrete.
Concrete placenent shall not damage vapor barrier nmaterial

3.5.2 Rei nf or cenent Supports
Pl ace reinforcenent and secure wi th gal vani zed or non corrodible chairs,
spacers, or netal hangers. For supporting reinforcenent on the ground, use
concrete or other non corrodible naterial, having a conpressive strength
equal to or greater than the concrete being placed.

3.5.3 Splicing
As indicated. For splices not indicated ACI 301. Do not splice at points
of maxi num stress. Overlap welded wire fabric the spacing of the cross
wires, plus 2 inches.

3.5. 4 Fut ure Bondi ng
Pl ug exposed, threaded, nechanical reinforcenent bar connectors with a
greased bolt. Bolt threads shall nmatch the connector. Countersink the
connector in the concrete. Calk the depression after the bolt is installed.

3.5.5 Cover
ACl 301 for mninmumcoverage, unless otherw se indicated.

3.5.6 Setting M scel |l aneous Materi al
Pl ace and secure anchors and bolts, pipe sleeves, conduits, and other such
itens in position before concrete placenent. Plunb anchor bolts and check
| ocation and elevation. Tenporarily fill voids in sleeves with readily
renovabl e material to prevent the entry of concrete

3.5.7 Construction Joints

Locate joints to least inpair strength. Continue reinforcenent across
joints unless otherw se indicated.
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3.

5.8 Expansi on Joints and Contraction Joints

Provi de expansion joint at edges of interior floor slabs on grade abutting
vertical surfaces, and as indicated. Make expansion joints 1/2 inch w de
unl ess indicated otherwise. Fill expansion joints not exposed to weather
with preforned joint filler material. Conpletely fill joints exposed to
weat her with joint filler material and joint sealant. Do not extend

rei nforcement or other enbedded netal itens bonded to the concrete through
any expansion joint unless an expansion sleeve is used. Provide
contraction joints, either forned or saw cut or cut with a jointing tool
to the indicated depth after the surface has been finished. Sawed joints
shal |l be conpleted within 4 to 12 hours after concrete placenent. Protect
joints fromintrusion of foreign matter.

.6 BATCHI NG MEASURI NG M XI NG AND TRANSPCORTI NG CONCRETE

ASTM C 94/ C 94k, ACI 301, ACH 302.1R, and ACl 304R, except as nodified
herein. Batching equi pnent shall be such that the concrete ingredients are
consistently neasured within the followi ng tolerances: 1 percent for cenent
and water, 2 percent for aggregate, and 3 percent for adm xtures. Furnish
mandat ory batch ticket information for each |oad of ready m x concrete

.6.1 Transporting

Transport concrete fromthe mxer to the forns as rapidly as practicable.
Prevent segregation or loss of ingredients. Cean transporting equi prent
t horoughly before each batch. Do not use al um num pi pe or chutes. Renpbve
concrete which has segregated in transporting and di spose of as directed.

.7 PLACI NG CONCRETE

Pl ace concrete as soon as practicable after the forms and the reinforcenent
have been inspected and approved. Do not place concrete when weat her
conditions prevent proper placenment and consolidation; in uncovered areas
during periods of precipitation; or in standing water. Prior to placing
concrete, remove dirt, construction debris, water, snow, and ice from
within the forns. Deposit concrete as close as practicable to the fina
position in the forns. Do not exceed a free vertical drop of 3 feet from
the point of discharge. Place concrete in one continuous operation from
one end of the structure towards the other. Position grade stakes on 10
foot centers maxi numin each direction when pouring interior slabs and on
20 foot centers maxi mum for exterior slabs.

. 7.1 Footi ng Pl acenent

Concrete for footings may be placed in excavations wi thout forns upon
i nspection and approval by the Contracting O ficer. Excavation w dth shal
be a mnimum of 4 inches greater than indicated.

.7.2 Vi brati on

ACl 301 . Furnish a spare, working, vibrator on the job site whenever
concrete is placed. Consolidate concrete slabs greater than 4 inches in
depth with high frequency nechanical vibrating equi pmrent suppl enented by
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hand spadi ng and tanping. Consolidate concrete slabs 4 inches or less in
depth by wood tanpers, spading, and settling with a heavy |eveling

strai ghtedge. Qperate internal vibrators with vibratory el enent subnerged
in the concrete, with a mninmumfrequency of not |ess than 6000 inpul ses
per mnute when subnerged. Do not use vibrators to transport the concrete

inthe forns. Insert and w thdraw vi brators approxi nately 18 inches apart.
Penetrate the previously placed lift with the vibrator when nore than one
lift is required. Place concrete in 18 inch maxi mumvertical lifts.

External vibrators shall be used on the exterior surface of the forns when
internal vibrators do not provide adequate consolidation of the concrete.

3.7.3 Application of Epoxy Bondi ng Conmpound

Apply a thin coat of conpound to dry, clean surfaces. Scrub conpound into
the surface with a stiff-bristle brush. Place concrete while conmpound is
stringy. Do not permt compound to harden prior to concrete placenent.
Fol | ow manufacturer's instructions regardi ng safety and health precautions
when worki ng with epoxy resins.

3.7. 4 Purmpi ng

ACl 304R and ACI 304.2R. Punping shall not result in separation or |oss of
materials nor cause interruptions sufficient to permt |oss of plasticity
bet ween successive increnents. Loss of slunp in punping equi pnent shal

not exceed 2 inches. Concrete shall not be conveyed through pipe nmade of
alumi numor alum numalloy. Rapid changes in pipe sizes shall be avoi ded.
Maxi mum si ze of course aggregate shall be Iimted to 33 percent of the

di ameter of the pipe. Maxinmmsize of well rounded aggregate shall be
limted to 40 percent of the pipe dianeter. Sanples for testing shall be
taken at both the point of delivery to the punp and at the di scharge end.

3.7.5 Col d \Weat her

ACl 306.1. Do not allow concrete tenperature to decrease bel ow 50 degrees F
ot ai n approval prior to placing concrete when the anbient tenperature is
bel ow 40 degrees F or when concrete is likely to be subjected to freezing
tenperatures within 24 hours. Cover concrete and provide sufficient heat

to maintain 50 degrees F mninum adjacent to both the formwrk and the
structure while curing. Limt the rate of cooling to 5 degrees Fin any 1
hour and 50 degrees F per 24 hours after heat application

3.7.6 Hot Weat her

ACl 305R. Maintain required concrete tenperature using Figure 2.1.5 in

ACl 305R to prevent the evaporation rate from exceeding 0.2 pound of water
per square foot of exposed concrete per hour. Cool ingredients before

m xi ng or use other suitable nmeans to control concrete tenperature and
prevent rapid drying of newly placed concrete. Shade the fresh concrete as
soon as possible after placing. Start curing when the surface of the fresh
concrete is sufficiently hard to permt curing wthout damage. Provide

wat er hoses, pipes, spraying equi pnent, and water hauling equi pnent, where
job site is renpte to water source, to nmaintain a noist concrete surface

t hroughout the curing period. Provide burlap cover or other suitable,
pernmeabl e material with fog spray or continuous wetting of the concrete
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when weat her conditions prevent the use of either liquid nmenbrane curing
conpound or inpervious sheets. For vertical surfaces, protect forns from
direct sunlight and add water to top of structure once concrete is set.

3.7.7 Fol | ow up

Check concrete within 24 hours of placenment for flatness, |evelness, and
ot her specified tol erances. Adjust formwork and pl acenent techni ques on
subsequent pours to achi eve specified tol erances.

3.8 SURFACE FI Nl SHES EXCEPT FLOOR, SLAB, AND PAVEMENT FI NI SHES
3.8.1 Def ect s

Repair forned surfaces by renoving mnor honeyconbs, pits greater than 1
square inch surface area or 0.25 inchmaxi num depth, or otherw se defective
areas. Provide edges perpendicular to the surface and patch with nonshrink
grout. Patch tie holes and defects when the fornms are renoved. Concrete
wi t h extensive honeyconb i ncludi ng exposed steel reinforcenent, cold
joints, entrapped debris, separated aggregate, or other defects which
affect the serviceability or structural strength will be rejected, unless
correction of defects is approved. Obtain approval of corrective action
prior to repair. The surface of the concrete shall not vary nore than the
al | owabl e tol erances of ACI 347R. Exposed surfaces shall be uniformin
appearance and finished to a snooth form finish unless otherw se specified.

3.8.2 Not Against Forms (Top of Walls)

Surfaces not otherw se specified shall be finished with wood floats to even
surfaces. Finish shall match adjacent finishes.

3.8.3 Formed Surfaces
3.8.3.1 Tol erances
ACl 117 and as i ndi cated.
3.8.3.2 As- Cast Rough Form
Provide for surfaces not exposed to public view Patch this holes and
defects and | evel abrupt irregularities. Renove or rub off fins and other
proj ections exceeding 0.25 inch in height.
3.9 FLOOR, SLAB, AND PAVEMENT FI NI SHES AND M SCELLANEQUS CONSTRUCTI ON
ACl 302. 1R, unless otherw se specified. Slope floors uniformy to drains
where drains are provided. Steel trowel and fine-broomfinish concrete
slabs that are to receive quarry tile, ceranmic tile, or paver tile .
3.9.1 Fi ni sh
Pl ace, consolidate, and i mediately strike off concrete to obtain proper

contour, grade, and el evati on before bl eedwat er appears. Permt concrete
to attain a set sufficient for floating and supporting the weight of the
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finisher and equipnment. |If bleedwater is present prior to floating the
surface, drag the excess water off or renpbve by absorption w th porous
materials. Do not use dry cenment to absorb bl eedwat er

3.9.1.1 Scr at ched

Use for surfaces intended to receive bonded applied cenentitious
applications. After the concrete has been placed, consolidated, struck
off, and leveled to a dass C tol erance as defined bel ow, the surface shal
be roughened with stiff brushes of rakes before final set.

3.9.1.2 Fl oat ed

Use for exterior slabs where not otherw se specified. After the concrete
has been pl aced, consolidated, struck off, and | evel ed, do not work the
concrete further, until ready for floating. Whether floating with a wood,
magnesi um or conposite hand float, with a bladed power trowel equipped
with float shoes, or with a powered disc, float shall begin when the
surface has stiffened sufficiently to pernmt the operation. During or
after the first floating, surface shall be checked with a 10 foot

strai ghtedge applied at no |l ess than two different angles, one of which is
perpendi cular to the direction of strike off. High spots shall be cut down
and | ow spots filled during this procedure to produce a surface level within
1/4 inch in 10 feet.

3.9.1.3 St eel Trowel ed

Use for floors intended as wal ki ng surfaces, and for reception of floor
coverings. First, provide a floated finish. The finish shall next be
power trowel ed three tines, and finally hand troweled. The first troweling
after floating shall produce a smooth surface which is relatively free of
defects but which may still show sone trowel marks. Additional trowelings
shal | be done by hand after the surface has hardened sufficiently. The
final troweling shall be done when a ringing sound is produced as the
trowel is noved over the surface. The surface shall be thoroughly
consol i dated by the hand troweling operations. The finished surface shal
be essentially free of trowel marks and uniformin texture and appearance.
The finished surface shall produce a surface level to within 1/4 inch in 10
feet. On surfaces intended to support floor coverings, any defects of
sufficient magnitude to show through the floor covering shall be renpoved by
gri ndi ng.

3.9.1. 4 Br ooned

Use on surfaces of exterior wal ks, platforns, patios, and ranps, unless
otherwi se indicated. Performa floated finish, then draw a broom or burl ap
belt across the surface to produce a coarse scored texture. Permt surface
to harden sufficiently to retain the scoring or ridges. Broomtransverse
to traffic or at right angles to the slope of the slab

3.9.2 Spl ash Bl ocks

Provide at outlets of downspouts enptying at grade. Splash blocks nmay be
precast concrete, and shall be 24 inches long, 12 inches wide, and 4 inches
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t hi ck, unless otherw se indicated, with snpoth-fini shed countersunk di shes
sloped to drain away fromthe buil ding.

3.10 CURI NG AND PROTECTI ON

ACl 301 unl ess otherw se specified. Begin curing inmediately follow ng
formrenoval. Avoid damage to concrete fromvibration created by blasting,
pile driving, novenent of equipnent in the vicinity, disturbance of
formmrk or protruding reinforcenent, and any other activity resulting in
ground vibrations. Protect concrete frominjurious action by sun, rain
flowing water, frost, nechanical injury, tire marks, and oil stains. Do
not allow concrete to dry out fromtine of placement until the expiration
of the specified curing period. Do not use nenbrane-form ng conpound on
surfaces where appearance woul d be objectionable, on any surface to be

pai nted, where coverings are to be bonded to the concrete, or on concrete
to which other concrete is to be bonded. |If forns are renoved prior to the
expiration of the curing period, provide another curing procedure specified
herein for the remaining portion of the curing period. Provide noist
curing for those areas receiving liquid chem cal seal er-hardener or epoxy
coating. Allow curing conpound/sealer installations to cure prior to the
installation of materials that adsorb VCCs.

3.10.1 Moi st Curing

Renove water wi thout erosion or danage to the structure. Prevent water
run-of f.

3.10.1.1 Pondi ng or | mersion

Continually inmmerse the concrete throughout the curing period. Wter shal
not be nore than 20 degrees F less than the tenperature of the concrete.

For tenperatures between 40 and 50 degrees F, increase the curing period by
50 percent.

3.10.1.2 Fog Spraying or Sprinkling

Apply water uniformy and continuously throughout the curing period. For
tenperatures between 40 and 50 degrees F, increase the curing period by 50
percent.

3.10.1.3 Per vi ous Sheeti ng

Conpl etely cover surface and edges of the concrete with two thicknesses of
wet sheeting. Overlap sheeting 6 inches over adjacent sheeting. Sheeting
shall be at |east as long as the width of the surface to be cured. During
application, do not drag the sheeting over the finished concrete nor over
sheeting already placed. Wt sheeting thoroughly and keep conti nuously wet
t hr oughout the curing period.

3.10.1. 4 | mper vi ous Sheeti ng
Wet the entire exposed surface of the concrete thoroughly with a fine spray

of water and cover with inpervious sheeting throughout the curing period.
Lay sheeting directly on the concrete surface and overl ap edges 12 inches
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m nimum Provide sheeting not |ess than 18 inches wider than the concrete
surface to be cured. Secure edges and transverse |laps to form cl osed
joints. Repair torn or danaged sheeting or provide new sheeting. Cover or
wrap columms, walls, and other vertical structural elements fromthe top
down with inmpervious sheeting; overlap and continuously tape sheeting
joints; and introduce sufficient water to soak the entire surface prior to
conpl etely encl osi ng.

3.10.2 Li qui d Menbrane- Form ng Curi ng Compound

Seal or cover joint openings prior to application of curing conpound.
Prevent curing conmpound fromentering the joint. Apply in accordance with
the recomendati ons of the nmanufacturer inmediately after any water sheen
whi ch may devel op after finishing has di sappeared fromthe concrete
surface. Provide and naintain conpound on the concrete surface throughout
the curing period. Do not use this nethod of curing where the use of
Figure 2.1.5 in ACI 305R indicates that hot weather conditions will cause
an evaporation rate exceeding 0.2 pound of water per square foot per hour

3.10.2.1 Application

Unl ess the manufacturer recomends ot herw se, apply conpound inmedi ately
after the surface loses its water sheen and has a dull appearance, and
before joints are sawed. Mechanically agitate curing compound thoroughly
during use. Use approved power-spraying equipnent to uniformy apply two
coats of compound in a continuous operation. The total coverage for the
two coats shall be 200 square feet naxi mum per gallon of undil uted conpound
unl ess ot herwi se recomrended by the nanufacturer's witten instructions.
The conpound shall forma uniform continuous, coherent filmthat wll not
check, crack, or peel. |Inmmediately apply an additional coat of conpound to
areas where the filmis defective. Re-spray concrete surfaces subjected to
rainfall within 3 hours after the curing compound application

3.10.2.2 Protection of Treated Surfaces

Prohi bit pedestrian and vehicular traffic and other sources of abrasion at
| east 72 hours after conpound application. Miintain continuity of the
coating for the entire curing period and i medi ately repair any damage.

3.10.3 Li qui d Chem cal Seal er-Hardener

Apply seal er-hardener to interior floors not receiving floor covering and
floors | ocated under access flooring. Apply the seal er-hardener in
accordance with manufacturer's recomendations. Seal or cover joints and
openings in which joint sealant is to be applied as required by the joint
seal ant manufacturer. The seal er-hardener shall not be applied until the
concrete has been npoist cured and has aged for a mnimumof 30 days. Apply
a mnimum of two coats of seal er-hardener

3.10. 4 Curing Peri ods
ACl 301 except 10 days for retaining walls, pavenent or chi meys, 21 days

for concrete that will be in full-tinme or intermttent contact with
seawater, salt spray, alkali soil or waters. Begin curing imediately
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after placement. Protect concrete frompremature drying, excessively hot
tenperatures, and mechanical injury; and nmamintain mninmal noisture | oss at
a relatively constant tenperature for the period necessary for hydration of
the cenent and hardening of the concrete. The materials and nethods of
curing shall be subject to approval by the Contracting O ficer

3.11 FI ELD QUALI TY CONTROL
3.11.1 Sanpl i ng

ASTM C 172. Collect sanples of fresh concrete to performtests specified.
ASTM C 31/ C 31N for nmmking test specinens.

3.11.2 Testi ng
3.11. 2.1 Sl unmp Tests

ASTM C 143/ C 143N. Take concrete sanples during concrete placenent. The
maxi mum sl unp nmay be increased as specified with the addition of an
approved adm xture provided that the water-cenment ratio i s not exceeded.
Performtests at commencenent of concrete placenent, when test cylinders
are nmade, and for each batch (mninmun) or every 20 cubic yards (nmaxinmn) of
concrete.

3.11. 2.2 Tenperature Tests

Test the concrete delivered and the concrete in the forms. Performtests

in hot or cold weather conditions (bel ow 50 degrees F and above 80 degrees F
) for each batch (mninum or every 20 cubic yards (maxi nun) of concrete
until the specified tenperature is obtained, and whenever test cylinders

and slunp tests are nade.

3.11.2.3 Conpressive Strength Tests

ASTM C 39. Make five test cylinders for each set of tests in accordance
with ASTM C 31/ C 31N. Precautions shall be taken to prevent evaporation
and | oss of water fromthe specinmen. Test two cylinders at 7 days, two
cylinders at 28 days, and hold one cylinder in reserve. Sanples for
strength tests of each m x design of concrete placed each day shall be
taken not |ess than once a day, nor |ess than once for each 100 cubic yards
of concrete, nor |ess than once for each 5000 square feet of surface area
for slabs or walls. For the entire project, take no less than five sets of
sanpl es and performstrength tests for each m x design of concrete placed.
Each strength test result shall be the average of two cylinders fromthe
sanme concrete sanple tested at 28 days. |If the average of any three
consecutive strength test results is less than f'c or if any strength test
result falls below f'c by nore than 500 psi, take a nminimum of three

ASTM C 42/ C 42N core sanples fromthe in-place work represented by the | ow
test cylinder results and test. Concrete represented by core test shall be
considered structurally adequate if the average of three cores is equal to
at least 85 percent of f'c and if no single core is |less than 75 percent of
f'c. Locations represented by erratic core strengths shall be retested.
Renpve concrete not neeting strength criteria and provi de new accept abl e
concrete. Repair core holes with nonshrink grout. Match color and finish
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of adjacent concrete.
3.11.2. 4 A r Cont ent
ASTM C 173/ C 173N or ASTM C 231 for normal weight concrete and
ASTM C 173/ C 173N for |ightweight concrete. Test air-entrained concrete
for air content at the same frequency as specified for slunp tests.

3.11.2.5 Unit Weight of Structural Lightweight Concrete

ASTM C 567. Determine unit weight of Iightweight concrete.Performtest for
every 20 cubic yards nmaxi num

-- End of Section --
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