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CEMENT AND CONCRETE FOR EXTERI OR | MPROVEMENTS

PART 1 - GENERAL
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DESCRI PTI ON

This section shall cover site work concrete constru
subgrade and in conformance with the lines, grades,
sections shown. Construction shall include the foll

Vehicular Pavement: driveways .

RELATED WORK
Subgrade Preparation: Section 31 20 00, EARTH MOVIN

DESI GN REQUI REMENTS

Design all elements with the latest published versi

WEATHER LI M TATI ONS
Placement of concrete:
1. Hot Weather:

cted upon the prepared
thickness, and cross
owing:

on of applicable codes.

a. Follow the recommendations of ACI 305 or as specifi ed to prevent

problems in the manufacturing, placing, and curing
canadverselyaffectthepropertiesandserviceabil
concrete.Methodsproposedforcoolingmaterialsan

protecting concrete shall be made in advance of con

and approved by COTR.
2. Cold Weather:

of concrete that
ityofthehardened
darrangementsfor
crete placement

a. Follow the recommendations of ACI 306 or as specifi ed to prevent

freezingofconcreteandtopermitconcretetogain
Use only the specified non-corrosive, non-chloride
not use calcium chloride, thiocyantes or admixtures

than 0.05 percent chloride ions. Methods proposed f
materials and arrangements for protecting concrete

strengthproperly.
accelerator. Do
containing more
or heating
shall be made in

advance of concrete placement and approved by COTR.

SELECT SUBBASE MATERI AL JOB-M X

Contractorshallretainandreimburseatestinglab
subbase material mixture and submit a job-mix formu
Engineer, in writing, for approval. The formula sha

of materials, gradation, plasticity index, liquid |
compaction curves indicating maximum density at opt

SUBM TTALS

In accordance with Section 01 33 23, SHOP DRAWINGS,
SAMPLES, furnish the following:

Manufacturers' Certificates and Data certifying tha
materials conform to the requirements specified.
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Expansion joint filler
Hot poured sealing compound
Reinforcement

P w0 NP

Curing materials
C. Data and Test Reports: Select subbase material.
1. Job-mix formula.

2. Source, gradation, liquid limit, plasticity index, percentage of wear,

and other tests as specified and in referenced publ ications.

1.7 APPLI CABLE PUBLI CATI ONS

A. Thepublicationslistedbelowformapartofthiss pecificationtotheextent
referenced. The publications are referenced in the text by the basic
designation only. Refer to the latest edition of al | referenced Standards
and codes.

B. American Association of State Highway and Transport ation Officials
(AASHTO):

1. M031MM301-07-UL Deformed and Plain Billet Steel Bar s for Concrete
Reinforcement (ASTM A615/A615M-96A)

2. M055MMO055-09-UL Welded Steel Wire Fabric for Concre te
Reinforcement (ASTM A185)

3. M147-M65-UL Materials for Aggregate and Soil-Aggre gate
Subbase, Base and Surface Courses (R 2004)

4. M1L48-05-UL Liquid Membrane-Forming Compounds for Curing
Concrete (ASTM C309A)
M171-05-UL Sheet Materials for Curing Concrete (AS T™M C171)
M182-05-UL BurlapClothMadefromJuteorKenafan dCottonMats
M213-01-UL Preformed Expansion Joint Fillers for C oncrete
Paving and Structural Construction (Non-extruding a nd Resilient
Bituminous Type) (ASTM D1751)

8. T099-09UL Moisture-DensityRelationsofSoilsUsin ga2.5kg.
(5.5 Ib) Rammer and a 305 mm (12 in.) Drop

9. T180-09-UL Moisture-Density Relations of Soils Usi ng a 4.54
kg (10 Ib.) Rammer and a 457 mm (18 in.) Drop

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

1. C94/C94M Ready-Mixed Concrete
2. C143/C143M Slump of Hydraulic Cement Concrete
PART 2 - PRODUCTS
2.1 GENERAL
A. Concrete shall be Type C, Type | or Type Il, air-en trained gray portland

cement, with the following exceptions:

[TYPE [ MAXIMUM SLUMP*

320523-2
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Vehicular Pavement

50 mm (2") (Machine Finished)
100 mm (4") (Hand Finished)

* For concrete to be vibrated: Slump as determined
Tolerances as established by ASTM C94.

by ASTM C143.

Normal-Weight Aggregates: ASTM C33, Class 4, unifo
aggregates from a single source.

1. Maximum Course Aggregate Size: 38 mm (1-1/2") nomin

2. FineAggregate: Freeofmaterialswithdeleterious
in cement.

. Water: Potable.
. Admixtures: Provide concrete admixtures that conta

percent chloride ions.

1. Air-Entraining Admixture: ASTM C260, cetified by m

compatible with other requires admixtures.

2. Water-Reducing Admixture: ASTM C494/C494M, Type A.

REI NFORCEMENT

The type, amount, and locations of steel reinforcem
on the drawings and in the specifications.

Welded wire-fabric shall conform to AASHTO M55.

Dowels shall be plain steel bars conforming to AASH
shall be deformed steel bars conforming to AASHTO M

SELECT SUBBASE (WHERE REQUI RED)

Subbasematerialshallconsistofselectgranularm
sand-gravel,crushedstone,crushedorgranulateds
binder, or combinations of these materials conformi
Grading E or F.

Materials meeting other gradations than that noted
whenever the gradations are within a tolerance of t
plus or minus, of the single gradation established

Subbase material shall produce a compacted, dense-g
the density requirement specified herein.

FORMS

Use metal or wood forms that are straight and suita
depth,andstrengthtoresistspringingduringdepo
the concrete, for the work involved.

Donotuse formsiftheyvaryfromastraightline
in any 3000 mm (ten foot) long section, in either a
direction.

. Wood forms should be at least 50 mm (2 inches) thic

shallalsobe free fromwarp, twist, loose knots, s
Use approved flexible or curved forms for forming r

CONCRETE CURI NG MATERI ALS

Concrete curing materials shall conform to one of t

320523-3

rmly graded. Provide

al.

reactivitytoalkali

in no more than 0.1

anufacturer to be

ent shall be as shown

TO M31 or M42. Tie bars
31 or M42.

aterialcomposedofsand,
lag,withorwithoutsoil
ng to AASHTO M147,

will be acceptable
hree to five percent,
by the job-mix formula.

raded course, meeting

ble in cross-section,
sitingandconsolidating

more than3mm (1/8inch)
horizontal or vertical

k (nominal). Wood forms
plits, or other defects.
adii.

he following:
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1. Burlap conforming to AASHTO M182 having a weight of

ounces) or more per square meter (yard) when dry.

Impervious Sheeting conforming to AASHTO M171.

Liquid Membrane Curing Compound conforming to AASHT

Type 1 and shall be free of paraffin or petroleum.

EXPANSI ON JO NT FI LLERS
Material shall conform to AASHTO M213.

CONCRETE M XTURES

Prepare design mixtures, proportioned according to
eachtypeandstrengthofnormal-weightconcrete,a
laboratory trial mixtures or field experience.

1. Use aqualified independent testing agency for prep
proposed concrete design mixtures for the trial bat

ProportionmixesaccordingtoACI211.1andACI301
concrete with the following properties:

1. Compressive Strength (28-Day): 4000 psi unless othe
2. Maximum Water-Cement Ratio at Point of Placement:
3. Slump Limit at Point of Placement: 4 inches.

Add air-entraining admixture at manufacturer's pres
in concrete at point of placement having an air con
tolerance of plus or minus 1 percent:

1. Air Content: 4 to 6 percent.

CONCRETE M XI NG

Ready-MixedConcrete: Measure,batchandmixconcr
C94/C94M. Furnish batch certificates for each batch
the Work.

1. Whenairtemperature is between 30 and 32 deg C (85
reduce mixing and delivery time from 1-1/2 hoursto
temperatureisabove 32deg C (90degF), reduce mi
to 60 minutes.

PART 3 - EXECUTI ON

3.

3.

1

2

A.

B.

SUBGRADE PENETRATI ON

Prepare, construct, and finish the subgrade as spec
11, EARTH MOVING.

Maintainthe subgradeinasmooth, compacted condit
the required section and established grade until th
has been accomplished.

SELECT SUBBASE (WHERE REQUI RED)

Mixing: Proportion the select subbase by weight or
so that the final approved job-mixed formula gradat
plasticity index requirements will be met after sub
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0.50.

cribed rate to result
tent as follows with a

etetoaccordingtoASTM
dischargedand usedin

deg Fand 90deg F),
75 minutes; when air
xinganddeliverytime

ified in Section 31 20

ion, inconformancewith
e succeeding operation

by volume in quantities
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base course has been
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3

placed and compacted. Add water in approved quantit
or volume, in such a manner to produce a uniform bl

Placing:

1.

Place the mixed material on the prepared subgrade i
the required contour and grades, and to a loose dep
mm (8 inches), and that when compacted, will produc
designated thickness.

2. Whenthedesignated compactedthicknessexceeds 150
the material in layers of equal thickness. Remove u
and replace with satisfactory mixture, or mix the m

3. Inno case will the addition of thin layers of mate
top layer in order to meet grade.

4. Ifthe elevation of the top layeris 13 mm (1/2 inc
grade, excavate the top layer and replace with new
of at least 75 mm (3 inches) in compacted thickness

Compaction:

1. Perform compaction with approved equipment (hand or
suited to the material being compacted.

2. Moisten or aerate the material as necessary to prov
contentthatwill readily facilitate obtaining the
with the equipment used.

3. Compacteachlayertoatleast95percentor100pe

as determined by AASHTO T180 or AASHTO T99 respecti

Smoothness Testand Thickness Control: Testthe com
and cross section with a straight edge.

1. The surface of each layer shall not show any deviat
mm (3/8 inch).

2. Thecompletedthicknessshallbewithin13mm(1/2
as shown.

Protection:

1. Maintain the finished subbase in a smooth and compa
the concrete has been placed.

2. When Contractor's subsequentoperations oradverse

approved compacted subbase, excavate, and reconstru
materialmeetingtherequirementshereinspecified,
to the VA.

SETTI NG FORM5
Base Support:

1. Compact the base material under the forms true to g
set,theywillbeuniformlysupportedfortheirent
as shown.

2. Correctimperfectionsorvariationsinthebasemat
or filling and compacting.

Setting:
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1. Setformssufficientlyinadvanceoftheplacingof
theperformanceandapprovalofalloperationsrequ
to the form lines.

2. Setformstotrue line and grade and use stakes, cl
braces to hold them rigidly in place so that the fo
free from play or movement in any direction.

3. Forms shall conform to line and grade with an allow
mm(1/8inch)whencheckedwithastraightedgeand
true line by more than 6 mm (1/4 inch) at any point

4. Do not remove forms until removal will not result i
or at such time to facilitate finishing.

5. Clean and oil forms each time they are used.

The Contractor’s Registered Professional Land Surve
Section 00 72 00, GENERAL CONDITIONS, shall establi
alignment and the grade elevations of the forms or
machine operations.

1. Makenecessarycorrectionstoformsimmediatelybef
2. When any form has been disturbed or any subgrade or

unstable, reset and recheck the form before placing
EQUI PMENT

The COTRshallapprove equipmentandtools necessar
and performing all parts of the work prior to comme

Maintainequipmentandtoolsinsatisfactoryworkin

PLACI NG REI NFORCEMENT

Reinforcementshallbe free fromdirt, oil, rust, s
that prevent the bonding of the concrete to the rei

Before the concrete is placed, the COTR shall appro
which shall be accurately and securely fastened in
supportsandties. Thetype,amount,andpositiono

be as shown.

PLACI NG CONCRETE - GENERAL
Obtain approval of the COTR before placing concrete

Remove debris and other foreign material from betwe
placing concrete. Obtain approval of the Resident E
concrete.

Before the concrete is placed, uniformly moisten th
subbase appropriately, avoiding puddles of water.

Convey concrete from mixer tofinal place of deposi
prevent segregation or loss of ingredients. Deposit
requires as little handling as possible.

While being placed, spade orvibrate and compactth
tools to prevent the formation of voids or honeycom
concretewellagainstformsandalongjoints.Over-
causing segregation will not be permitted. Place co
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theconcretetopermit
iredwithandadjacent

amps, spreaders, and
rms and joints are

able tolerance of 3
shallnotdeviatefrom

n damaged concrete

yor, specified in
sh and control the
concrete slipforming

oreplacingconcrete.

subbase has become
concrete.

yforhandlingmaterials
ncement of work.

gconditionatalltimes.

caleorothersubstances
nforcement.

ve the reinforcement,
place with suitable
fthereinforcementshall

en the forms before
ngineer before placing

e subgrade, base, or

tby a method which will
concrete so that it

e concretewith suitable
b pockets. Vibrate

vibrationormanipulation

ncrete continuously
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between joints without bulkheads.

F. Installaconstructionjointwheneverthe placing o
for more than 30 minutes and at the end of each day

G. Workmen or construction equipment coated with forei
be permitted to walk or operate in the concrete dur
finishing operations.

3.7 PLACI NG CONCRETE FOR VEHI CULAR PAVEMENT

A. Depositconcreteintothe formsasclose as possibl

®

Place concrete rapidly and continuously between con

C. Strike off concrete and thoroughly consolidate by a
vibrating screed, or by hand-finishing.

D. Finish the surface to the elevation and crown as re

E. Depositconcrete asnearthejointsas possible wit
do not dump onto a joint assembly. Do not place adj
approval by the COTR.

3.8 CONCRETE FI NI SHI NG - GENERAL
A. Thesequenceofoperations,unlessotherwiseindica

1. Consolidating, floating, straight-edging, troweling
edging of joints.

2. Maintainfinishingequipmentandtoolsinacleana

3.9 CONCRETE FI NI SHI NG FOR VEHI CULAR PAVEMENT

A. Accomplish longitudinal floating with a longitudina
3000 mm (10 feet) long and 150 mm (6 inches) wide,
preventflexingandwarping. Operatethefloatfrom
motion parallel to the direction in which the pavem
one side of the pavementto the other, and advancin
length of the float.

B. Afterthelongitudinalfloatingiscompleted,butw
plastic, eliminate minor irregularities in the pave
of metalfloats, 1500 mm (5 feet) inlength, and st
feet) in length. Make the final finish with the str
be used to float the entire pavement surface.

C. Test the surface for trueness with a 3000 mm (10 fo
in successive positions parallel and at right angle
which the pavement is being laid and the entire are
to detect variations. Advance the straightedge alon
successive stages of not more than one halfthe len
Correct all irregularities and refinish the surface

D. Thefinishedsurfaceofthe pavementshallnotvary
in both longitudinal and transverse directions when
(10 foot) straightedge.

The thickness of the pavement shall not vary more t

F. Whenmostofthewaterglazeorsheenhasdisappear
becomes nonplastic, give the surface of the pavemen

320523-7
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ndapprovedcondition.
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gnotmorethan halfthe
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ment surfaces by means
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aightedges, which shall
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g the pavement in
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morethan6mm(1/4inch)
tested with a 3000 mm

han 6 mm (1/4 inch).

edandbeforetheconcrete
tabroomed finish with
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3.13

anapprovedfiberbroomnotlessthan450mm(18in
gently over the surface of the pavement from edge t
be transverse to the line of traffic and so execute
thus produced will be uniform in character and widt
mm(1/8inch)indepth.Carefullyfinishtheedgeo

and atthe jointswithanedgingtool. The brooming
surface left by the surface face of the edger.

The finish surfaces of new and existing abutting pa
at their juncture.
JO NTS - GENERAL

Place joints, where shown, conforming to the detalil
perpendicular to the finished grade of the concrete

Joints shall be straight and continuous from edge t

CONTRACTI ON JOI NTS

Cut joints to depth as shown with a grooving tool o
as shown or by sawing with a blade producing the re

Construct joints by inserting 3 mm (1/8 inch) steel
the cross sections of the pad.

Plates shall remain in place until concrete has set
its shape and shall then be removed.

Finish edges of all joints with an edging tool havi

Score pedestrian pavement with a standard grooving

EXPANS|I ON JO NTS

Use a preformed expansion joint filler material of
to form expansion joints.

Materialshallextendthefulldepthofconcrete,c
section as shown, except that top edges of joint fi
finished concrete surface where shown to allow for

Anchor with approved devices to prevent displacing
finishing operations.

Round the edges of joints with an edging tool.
Form expansion joints as follows:

1. Withoutdowels,aboutstructuresandfeaturesthat
or against any site work concrete construction.

Using joint filler of the type, thickness, and widt

Installed in such a manner as to form a complete, u
between the structure and the site work concrete it

CONSTRUCTI ON JO NTS

Locate longitudinal andtransverse construction
vehicular pavement as shown.

Placetransverse constructionjoints ofthetype sh
whenever the placing of concrete is suspended for m

320523-8
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surface.
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quired width and depth.
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the thickness as shown
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sealing.
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C. Use a butt-type joint with dowels if the joint occu

3.15

a planned joint.

Use keyed joints with tiebars if the joint occurs i
the normal joint interval.

FORM REMOVAL

Forms shall remain in place at least 12 hours after
placed. Remove forms without injuring the concrete.

Do not use bars or heavy tools against the concrete
Promptly repair any concrete found defective after

CURI NG OF CONCRETE

Cure concrete by one of the following methods appro
conditions and local construction practices, agains
rapidtemperature changesforatleastsevendaysf
curing operation. Protect unhardened concrete from
Allequipmentneededforadequatecuringandprotec

be on hand and ready to install before actual concr
Provide protection as necessary to prevent cracking
temperature changes during the curing period. If an
curing does not afford the proper curing and protec
cracking,remove andreplace the damaged pavementa
of curing as directed by the Resident Engineer.

Burlap Mat: Provide a minimum of two layers kept sa
the curing period. Mats shalloverlap eachotherat

Impervious Sheeting: Use waterproof paper, polyethy
polyethylene sheeting. Polyethylene shall be at lea
thickness.Wettheentireexposedconcretesurface

and then cover with the sheeting material. Sheets s

at least 300 mm (12 inches). Securely anchor sheeti

D. Liquid Membrane Curing:

1. Apply pigmented membrane-forming curing compound in
(200 squarefeetpergallon) for

anglestoeach otheratarate of 5m2/L
both coats.

Donotallowthe concrete todry before the applica

Curejointsdesignatedtobesealedbyinsertingmo
ropeorcoveringwithwaterproofpaperpriortoapp

compound, inamannerto preventthe curingcompoun

Immediately re-spray any area covered with curing ¢
during the curing period.

3.16 CLEANI NG

A. After completion of the curing period:

1.
2.
3.

Remove the curing material (other than liquid membr
Sweep the concrete clean.

Afterremovalofallforeignmatterfromthejoints
specified.
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4. Clean the entire concrete of all debris and constru
soon as curing and sealing of joints has been compl

3.17 PROTECTI ON

A. Thecontractorshall protectthe concrete againsta
acceptance by the Government. Remove concrete conta
cracking, fractures, spalling, or other defects and
section between regularly scheduled joints, when di
Engineer,and atnoadditional costtothe Governme
vehicular pavement until the concrete is at least s
a longer period of time if so directed by the Resid

3.18 FINAL CLEAN-UP

A. Remove all debris, rubbish and excess material from

320523-10
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