SECTION 02511 — PORTLAND CEMENT

PART 1:

CONCRETE. PAVEMENT
GENERAL

101 SCOPE

1.02

1.03

1.04

1.05

1.06

1.07

A, Perform all work required to complete, as indicated
by the Plons and Specifications, and furnish ail
supplementary items necessary.for the proper
instafigtion of Portland Cement Concrete Pavement.

B. This item shall consist of furnishing and placing
Portland Cement Concrete Poverent on the prepared
subgrade, In conformity with the Plans, as hersin
specified. All reinforced concrete pavement excluding
sidewalks ond turned down curb, shall conform to the
provisions and requirements of these Specifications.

C. Related information or work specified elsewhere in

the Project Manuals includes, but is not fimited to,
the following:

1. General and Supplementary Condllions of the
Contract

2. Division 1 ~ As applicable

3. Section 01410 - Testing Loboratory Service
4. Section 02100 - Site Preparation

5. Section 02200 ~ Earthwork

6. Section 02230 - Aggregate Buse

7. Section 02525 - Concrete Ourbs

REQUIREMENTS, CODES

A, The foliowing Specifications are miniraum
requirements and shall govern, except that alf local,
county, state, and/or‘federal codes and ordinances

shall govern when their requirements exceed those
specified heregin.

B. Comply with all requirements of the North Central
Texas Council of Governments Standard Specifications
for Public Works Construction, latest edition.

ACCEPTANCE OF PAVEMENT THICKNESS

A. Determine pavement thickness by measwring cores
taken at points as directed. At least one coré will be
taken for each 500 square yords of pavement. The
Owner's representative wilt perform the initiat coring.

B. if a deficient thickness is found in an initiol

core, additional cores must be taken along the length
of pavement in each direction from the identified point
of deficient thickness. Take tiwe additional cores ot
10—foot intervals until cores are obtained whizh
measure the designated thickness. The cost of
additicnal cores to determine urea of deficient
thickness will be poid for by the Contractor.

C. Povement meeting or exceeding designoted thickness
will be accepted provided design strengths g3 specified
on the Plans have also been achieved or exceeded.

D. Pavement within 1/4~inch of the designated thickness
will be considered of gatisfactory thickness. Pavement
which is deficient by more than 1/4—itich of the
designoted thickness will be tonsidered as

unsatisfactory thickness. The area of unsatisfactory
thickness will be determined by the same method as
used to determine the area of deficient thickness. The
Contractor shall remove the pavement and repiace it
with povement of the designeted thickness for which
payment will be made as specified. No reimbursement

will ‘be granted for removing pavement of unsatisfactory
thickness.

HANDLING AND STORAGE

A. Do not mix different closses of aggreqate without
prior written approval. The cluss of aggregate being
used con be changed before or during the job with
proper notice. The new closs must meet specification.

B. Segregated oggregate will be rejected. Before using
aggregate whose particles are separated by size, mix
them uniformfy to grading requirements.

C. Aggregates mixed with dirl, wesds o¢r foreign matter

will be rejected. Do not dump or store aggregate on the
prepared subgrade.

SUBMITTALS
A. Submit items listed in Section 01410.
COORDINATION

A. Coordingte with aofl other trades to allow
installotion of embedded items, sleeves, conduit, etc.,
prior to placing concrete,

QUALITY ASSURANCE
A. See Section 01410.

PART 2. PRODUCTS

2.01

MATERIALS

A. Portland Cement. Sample and test cement to verify
compliance with standards of ASTM C~150, Type | unless
otherwise approved by Engineer. Bulk cement which meets
referenced standards may be used if the method of
hendling is approved by the Engineer. When using bulk
cement, provide satisfactory weighing devices.

B. Water. Furnish ¢lean, drinkable water free from
injurious amounts of ofls, acids, alkalis or other
deleterious substances, in accordance with ACL and ASTM
requirements,

C. Coarse Aggregate. Provide crushed stone or grovel
which is ¢lean, hard, durable and well groded within
specified fimits, complying with ASTM C~33. When tested
by standard laboratory methods, coarse aggregate must
conform to the following requirements:

The maximum percentage by weight of deleterious
substances must not exceed the following volues.

Constituents Percent by Weight
Removed decantation 1.0
Shale 0.25
Clay Lumps 0.25
Soft Fragments 3.0
Other local deleterious substonces,

such gs friable pleces 3.0

The sum of the percentages of above
constituents shall not exceed 5.0

Furnish coarse aggregate worn no more than 45 percent
when tested decording to AASHTO T96.

Conform to the following grading requirements for
aggregate tested on o stoandard square—opening sieve.

Sieve Percent Retained
2~1/2 inches 0

1-~3/4 inches 0 to 20

3/4 inch 25 to 65

Ne, 4 95 to 100

D. Fine Aggregate: Provide washed sand having clean,
hord durable grains, well graded from coarse to fine.
The sand must be free from soft or flaky particles or
other Injurious matter. When tested by standard
laboratory methods, fine aggregate must conform to the
following requirements:
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Conform to the following grade requirements for
aggregates tested on standard sieve.

Scraen or Sieve Parcent Retained

by Weight
3/8 inch screen 0
1/4 inch screen 0t 5
20 mesh sieve 15 to 50
100 mesh sieve B5 to 100

Weight removed by elutrigtion test must be not more
than two (2) percent.

When sublected to color test for organic impurities,
fine aggregate must not show color darker than
standard color,

E. Reinforcing Steel. Provide new billet stesl
monufactured by the open hearth process and cenforming
to ASTM A-B15, Grade 60. Store steel 1o protect it from
mechanical injury -and rust. At the time of placement,
steel should bs free from dirt, scale, rust, paint, oil

or other injurious materials.

Cold bend reinfor¢ing steel to shapes shown. Once steel
has been bent, it may not be re—bent.

Wire fabric must be of gauge and facing shown and must
meet ASTM A—82. Use fabric in which longitudinal and
transverse wires have been electrically welded at

points of Intersection. Welds must have sufficient

strength not {0 be broken during handling or placing.
Welding and fabrication of fabric shests must conform

to stondard ASTM A-185,

Furnish the rmonufacturers certificate giving property
of steel. Provide specimens for tesling, when required.

F. Air Entraining Agent. Fumish an air entraining

agent which meets standard of ASTM C—260. Use MB-VR
by Master Builders Compony, Air<in by Hunt Process
Corporation—Southern, or on approved equal.

G. Expansion Joint Material. Furnish filler board of
gelected stock. Use wood of density and type as
follows:

1. Clear, ol-heat cypress weighing no more than

forty (40) pounds per cubi¢ foot, ofter being oven
dried to constant welght.

2. Clear, dii~-heat redwood weighing no more than

thirty (30) pounds per cubic foot, ofter being oven
dried to constant weight.

H. Joint Sealing Compound. Fumish hot-—poured
glé:st;meric polymer exceeding Federal Specifications
~-S—164.

1. Logd Transmission Devices. Provide smooth steel bar
dowel, as shown. Steel bors must conform to standards
of ASTM A-615, Grade 60,

J. Metal Supports for Reinforcing Steel and Joint
Assembly. Employ metal of approved shape and 3ize.
Space supports as dirscted.

K. Liquid Membrane Forming Compound for Curing
Concrete. Provide Type Il white pigmented compound
conforming to stondards of ASTM C—-309.

L. Refer to ACI Standard 305 for hot weather concreting
when outside temperature is 788 F and rising.

PROPORTIONING

A Responsibility. Proportioning of the concrete mix
is the responsibility of the Contractor. Design the
concrete mixture and furnish a statement giving the
proportion of materials in the mix. Submit commercial
faboratery report showing that proportions and
materials aglected will produce loborotory miixed
concrete of the spscified quality, having strength 10
percent higher than that specified. Submit mix design
to the Qwner for their approvai prior to commencing
concrete paving., Testing of design mixes is the
Contractor's responsibility, per Section 01410,

B. Concrete Mix. Provide a concrete mix thot is

uniform and workable. Design the mix to produce
concrete which will have a compreasive strength as
specified on the Plans and typical sections. Settlement

of concrate must be at feast 2=1/2 inches, but no more
than four (4) inches, when gouged by o standard slump
test.

C. Concrete mix must contain at least 5.0 sacks of
cement per cuble yard, with not more than 6.5 gallons
of water, net per sack of ¢ement. The net amount of
water is the amount of add at the mixer, plus prewater
in the aggregate, minus absorption the aggregate
displays in minutes. No water allowance will be made
for evaporation after batching. Coarse dry aggregate

will not exceed 85 percent of the loose volume of
concrats.

D. Add the oir entraining ugent te¢ the concrete to
produce the effect that could be oblained by use of
air—entrained Portland sement, a5 specified in ASTM
C-150, UYse the amount needed to entrain six (6)
percent fil percent of the total volume of concrete. Add
the ogent to the bateh in @ solution of the mixing
water. Batch this solution by meons of o mechenical
batcher copable of ccourote measurement. Ensure a
uniform digtribution throughout the batch during the
specified mixing period.

E. Retardant is optional when the temperature exceeds
B5z F, and must be approved by the Enginesr. Proportion
as recommended by the manufacturer. Use the same
brand as used for the air enirqining agent. Add ond
batch the moterigl using the same methods as used

for the air entraining agent.

MIXING EQUIPMENT

A Mixing equipment must be in first class warking
condition and must be inspected and approved by the
Owner before paving operations will be permitied.

8. Weigh materigis separately and accurately using
stundord scoles attached to o standard batching plan
approved by tha Owner. Consider a sack of cement
weighing 94 pounds to be one {1) cubic foot. Employ
beam type or springless dial type scales. Equip the
beam type with a springless dial indicator showing at
least 100 pounds over or under the required wejght. Use
graduated scales or dial indicator showing increments
of five {5) pounds or less. Use scales accurate within
four (4) pounds per 1,000 pounds per net load in the
hopper.

C. A capacity of not less than a 21—E mixer, as rated
by Mixer Manufacturers Buregu of Associated General
Contractors, is required. Provide o spead regulator to
hold a mixer to the normal speed of revolution. Equip
the mixer with an outomeatic timer and lock for the
discharging device to prevent discharge until all
matericls have been mixed together for the rinimum time
required. The timer and lock must operate independently
of the dram. Also provide a bell fo indicate cornpletion
of a mixing time. The bell must be plainly audible to @
distance of 50 feet from the mixer.
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Equip the mixer with an accurate deviee to rneasure
water within one {1) percent of the total amount
required. Construct the measuring drum with an opening
to atmospheric pressure when the measured amount of
water is inside, Place and construct the drum so thot a
single batch of water can be discharged into a
cafibroted tank or a welghing device attached to the
mixer, without seriously delaying pgving operations.

ghfi:ck the operation of this water measuring device

aily.

D. Batch trucks, for the transportation of measured
materials from the botching plont to the mixer, must be

covered right 1o prevent excessive evaporation or any
loss of iaterials,

MIXING

A. Centre! batching ond transit mixing will be
permitted. A central mixing plant will be allowed upon
approval of mixing and handling - methods.

B. Mix concrete in o batch—mixer as specified only in
such quantities as are required for mmedigte uge.
Thoroughly mix oggregate and cement for a period of not
less than 50 seconds, computed from the time the lost
aggregate disappears into the drum untit the concrate
begins to oppear In the dischorge chute. Lock the mixer
discharge with an automatic timing device untit the
specified time has elapsed. introduce woter into the
drum during the first 15 seconds of mixing. Discharge
the entire contents of the drum before the materials
are placed for @ sueceeding batch. Retempering or
remixing will not be permitted.

C. For transit mixed concrete use a water~type truck
mixer. Mix egeh bateh for 100 revolutions af the mixer
manufacturer's mixing speed. Perform additional mixing
or agitation ot the speed specified for agitation.

D. Stamp the time of loading the transit—mix truck on
the delivery ticket before the truck leaves the plant.
Equip truck mixers with water tonk end reasuring
devices which permit positive measurement of mixing
water. When aggregate contains more than six (6)
percent water, place the concrete within 1/2 hour after
the introduction of woter. When aggregate contains from
three (3) percent to six (6) percent water, place the
concrete within 1/2 hour after the introduction of
cement, Transmit—mix concrete must conform to other
applicable requirements of this section.

PART 3: EXECUTION

3.01

3.02

WEATHER CONDITIONS

A. Place concrete only when the alr temperature is
above 358 F and rising. The Contractor is responsible
for the quality and strength of concrete placed under
any weaother conditions.

EQUIPMENT

Equipment for preparing subgrade and for finishing and
compacting must be in good working order and be
approved before commencing work.

A. Subgrade Planer and Template, Use a subgrade planer
with adjustable cutting blades to irim the subgrade 1o
the exact sections shown on the Drawing. Sefect a
planer with visible rollers which ride on the form. The
planer frame must have sufficlent weight so that it

wifl remain on the form ot all times, and have such
strength and rigidity thot, under tests made by
changing the support form wheels to center, the planer
will not develop deflection of more than 1/8 inch.
Tractors used to pull the ploner must not produce ruts
or indentations in the subgrade. When the slip form
methed of paving is used, operate the subgrode planer
on a prepared track grade or have it controlled by on
electronic sensor system operated from o string line
that establishes the horizontal alignment and elevation
of the subbuse.

Provide ¢ template for chacking the contour of the
subgrade. The template must be long enough to rest upon
side forms and have such strength and rigidity that

under tests made by changing the support to the center,
the template will not show deflection of more then 1/8.
Fit the template with accurately adjustable rods to

gauge the cross sections of the slab bottom when the
template is resting on the side forms.

B. Machine Finisher, Provide a power—drive, transverse
finishing machine designed ond operated to strikeoff

and consolidate the concrete. Select a machine with two
screens accurately adjusted to the crown of the

pavemnent and with o frams equipped to ride on the form.
ts¢ a finishing machine with rubber tires if it

operates on concréte pavernant.

C. Hond Finishing. Provide ¢ mechanicol strike and
tamping template the width of the pavement to be
finished. Shope the templote 1o the pavement section.
Also provide floats of opproved design. Provide two
bridges for finishing expansgion and dummy joints and
necessary edglng and finishing tools to complete the
pavermnent slab.

D. Buriap Drag for Finishing Slab. Furnish four piles

of 10-ounce burfap material fastened to a bridge to
form a continuous strip of burlap the full width of the
pavement. The three (3) foot width of burlap inuterial
must be in contact with the pavement surfoce. Keep the
burlap drags clean and fres of encrusted mortar,

E. Vibrotors. Furnish mechdnically operated
synchronized vibrators miounted on romping bar which
rides on the forms. Also employ approved
hand—manipulated mechonical vibrotors. Furnish
vibrators with ¢ frequency of vibration providing the
maximum consolidation of concrete without sagregation.

F. Traveling Form Paver. A traveling form paver of
approved design may be used in lieu of construction
mathods employing forms, consofidating, finishing and
floating equipment. if a traveling form paver is used,

all requirements of this specification for subgrade,
pavement tolerances, povement depth, alignments,
consolidation, finishing and workmanship must be met in
full. If o traveling form paver proves inadequate, in
providing a pavement which meets the drawings and
specification in lt respects, its use will be

immediately disconfinued when so ordered by the
conventional methods wil be used. Equip the traveling
paver with o longitudinal transangular finishing float
adjustable to crown and grade. The float must be long
enough to extend across the pavement practically to the
side forms or the edge of the slab,

Prior to beginning paving operations, ensure that a
continuous deposit of contrefe can be made at the paver
to minimize starting and stopping. Pave by conventional
means those locations inaccessible to a traveling

paver, or having horizontal or vertical curvature thot

a travéling pover cannot negotiate.

. Do not pldce reinforcing steel rmechanically, Where the

Plans require tie bars to be installed for adjgcent
paving, securely tie ond support the bors to prevent
displacement. Alternatively, tie bars may be instolled
with an approved mechanical bar insert mounted ¢n a
travaling—form paver. Reploce any pavement in which tie
bars assume & fingl position other than that shown on
the Drawing.
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SUBGRADE

A. Properly prepare, shape and compact each section of
subgrade before placing forms, steel or concrete, per
requirements of Section 02230, After forms have been
set to proper grade and clighment, use a subgrade
pianer to shape the subgrade fo its final cross

settion. Check the contour of the subgrade with the
template. No concrete shall be placed until the
subgrode puasses compaction testing per Sections 01410
and 02230, '

FORMS

A. Side Forms. Use metal forms of approved shape and
section. A form as deep os the pavement edge thickness

is preferred. Forms with depth up to one (1) inch
greater or less than pavement thickness may be used.
Forms with less depth than pavement thickness will be
brought to required depth by securely attaching wooden
planks of approved section and size to the bottom of
the form. Use a form section ot Ilsast 10 feet in
length, and staked in position with at least three

pins. Forms must have adequate strength to withstand
machine loada without visible springing or settlement.
Use forms free from warps, bends, and kinks and
sufficiently true fo provide a straight edge ond verify
that it conforms with the requirernents for the surface
of completed paverment. Use flexible or curved forms of
wood or metal to set proper radius on curves of 100
feet radius or less,

B. Form Setting. Rest forms directly on subgrade. Do
not shim with pebbles or dirt. Remove subgrade that
will not support the loaded form. Reploce and compact
subgrade to required densily. Accurately set forms to
required grade ond alignment and, during the entire
operation of placing, compacting and finishing of
concrete, do not deviste from this grode and alignment
more than 1/8 inch in 10 foot of length. Do not remove
forms for at least 24 hours after the completion of
finishing operations. Provide o supply of forms that

will be adequate to complete with this requirement and
for orderly and continuous placing of concrate. Set the
forms ond check the grade for at least 130 feet oheod
of the mixer.

Adjacent slabs moy be used instead of the forms,
provided that the concrete is well protected from
possible damage by finishing equipment. These adjocent
slaba must not be wsed for forms until the concrete hos
aged ot least seven (7) days. For short radius curves,
forms less than 10 feet in length of curved forms may
be used. For curb returns ot street intersections and
driveways, wood forms of good grads and quality may be
used. Do not use ony materiol which, In the opinfon of
the Engineer, is unsuitable for forms.

REINFORCING STEEL AND JOINT ASSEMBLIES

A Accurately place reinforcing steel and joint
assemblies and position them securely in accord with
detalis shown. Wire reinforcing bars securely together
at intersections and splices. Bars ond coatings must be
fres of rust, dirt, or other forefgn matter when the
concrete is installed.

B. Place pavement joint assemblies at required

locations and elevation and rigidly secure all parts in
required positions. Install dowel bars accurately in

joint assemblies as shown, each parollel to the

pavement surface and to the center iine of the pavement
ond rigidly secure in the required position to prevent
displacement during plocing and finishing of concrete.
Accurately cut header boards, joint filler and othar
Lnaterial uséd for forming joinis fo receive each dowel
ar.

C. Place all reinforeing ateel and secure to chairs.
PLACING

A. Batches not placed os specified within 30 minutes
after water or cement has been added will be rejected.
Fine aggregate containing more than six (6) percent
moisture and coarse aggregate containing more than
three (3) percent moisture will likewise be rejected.

B. Deposit concrate ropidly and continuously on

subgrade or subbase in successive batches. Distribute
concrete to the required depth and for entire width of
the pour by shoveling or by other approved methods.

C. Do not use rakes in hondling concrete, At the end of
the day or in cose of unavoidable interruption of more
than 30 minutes, place o transverse construction joint
at the point of stopping work, provided that the

saction on which work has been suspended iz not less
than 10 feet from the preceding joint. Sections less
than 10 feet long must be removed and replaced.

D. Take speciol care In placing and spading concrete
against forme and ot fongitudinal and transverse jeints
o prevent honeycombing. Voids in the edge of the
finished pavernent will ba cause for rejection.

COMPACTING

A, Consolidate the concrete using on appréved
mechanical vibratory unit designed to vibrate concrete
iriternally. Extend a vibratory unit across the

pavement, not quite toushing the side forms. Equip the
unit with synchronized vibrators.

B. Space individual vibrators at close enough intervals
to vibrete and consolidute the entire width of the
pavement uniformly. Mount mechanical vibrotors to qveid
contact with forms, réinforcement, tronsverse or
longitudingl joints,

C. Furnish enough hand-monipulated mechonical vibrators
for proper consolidation 6f concrete along forms, at
joints and in aress not covered by mechanically
controlled vibrators,

FINISHING

A. Finlsh concrete pavement by power~driven tronsverse
finishing machings or by hand finishing methods,

B. Use the transverse finishing maching to make ot
least two trips over each area. Make the last trip over
a given area a continuous run of not less than 40 feet.
Aftar transverse sereening, use ¢ hand-operated
longitudinal floot te test and level the surface to the
required grade.

C. Hand finish with o mechanical strike and tamping
template us wide as the pavement to be finished. Shape
the iemplote to the pavement gection. Move the strike
femplote forward in the direction of the work,
maintaining a sfight excess of material in front of the
cutting edge. Make at least two trips over each aréa.
Screen the pavement surfoce to the required ssction,
Work -the screen with o combined transverse and
fongitudinal motion in the direction work is
progressing. Maintain the screen in contact with the
forms, Use o longitudinat floot to level the surface.

D. On narrow strips and transitions, finish concrete
pavement by hend. Thoroughly work concrete around
reinforcement and embedded fixtures, Strike off

concrete with o strike off screen. Move the strike—off
screen forward with combined transverse & longitudinal
motion in direction work is progressing, maintaining

the screen in contact with the forms, and maintaining o
slight excess of materials in front of the cutting

edge. Tamp the concrste with o tomping template. Use q
longitudinal floot to level the surface.
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E. After completion of the straight edaes operotions,
make ihe first pass of a burlap drag as scon as
construction operations permit and before the water
sheen hos disappeared from the surface, Follow this by
a3 maony passes as required to proeduce the desired
texture depth. Permit no unnecessary delays between
pusses. Keep the drag wet, clean and fres from
encrusted mortar during use.

SURFACE TESTS

A, Test the entiro surfoce before the initial set and
correct Irregularities or undulations. Bring surface

within requirements of the following test and then

finish, Plate an opproved 10-foot straight edge

parailel to the center of the roadway to bridge any
depressions and touch all high spets. Do not permit
ordingtes measured from the face of the straight edge
to the surface of the pavement to exceed 1/16 inch per
foot from the nearest point of contact. in no case
permit the maximum ordinate to o 10~foot strolght edge
to exceed 1/8 inch.

JOINTS

A Placement. Place joints of the types shown on the
Plans,

B. Construction Joints. Place o transverse

construction joint wherever concrete placement must be
stopped for more than 30 minutes. Place longitudinal
construction joints gt interior edges of pavement lanes
where required, ’

Work the concrete well against the bulkhead, The keyway
on the longitudinal construction joint rmay be omitied
when a traveling form paver is used, and when No. 5
deformed tie bars, 30 inches long and spaced 18 inches
on centers, are used,

C. Expansion Joints. Place expansion joints ot radius
points of curb returns for cross street intersections,

or as shown. Use no boards shorter than six (8) feet.
When pavement is 24 fest or narrower, use not mora than
two lengths of board. Secure pisces to form a straight
joint. Shape board filler accurately to the cross

section of the concrete slab, Use premolded devices of
the type and size shown. Use @ joint sealing compound
as reguired,

D. Sawed Joints, Saow joints to the details shown on
the plans. Vary the time of sawing, depending on
existing and anticipated weother ¢onditions, to prevent
uncontrolled cracking of the pavement. Saw joints as
soon as the concrete has hardened sufficiently to
permit cutting the concrete without excessive chipping,
spalling or tearing. Saw Joinds at the required spacing
consecutively in the sequence of the concrate

placement, unless otherwise approved. Use a chalk liner
or other suitable guide to mark the alignment of the
jeint, and maintain the saw cut straight from edge to
edge of pavement. Wet the surface of navement cured
with membrane—curing compound with water in the region
of the saw cut prior to sawing in order to protect the
curing membrane from abrasion. Workmen shali wear clean
rubber—soled footwear. Limit the number of persons
walking on the pavement to those actually performing
the sawing operation. Immediately after sawing each
joint, thoroughly flush the saw cut and adjacent
concrate surface with water until all waste from sawing
is removed from the joint. Respray membrane cured
surfaces demaged during the sawing operations g8 socon
as the surface becomes dry. The sawing equipment shall
be odequate in number of units and power to cornplete
the sawing at the required rate. An ample supply of saw
blades shali be avdilable on the job hefore concrete
placement is started.

CURING

Qure all concrete pavement by protecting it cgainst

loss of moisture for a period of not less than 72 hours
from the beginning of curing operations. Immediately
after finishing operations hove been cornpleted, cover
and cure the entire surface of the newly laid concrate
to meet the requirements specified for whichever one of
the following methods the Contractor may elect. In aoll
cases in which curing requires the use of water, the
cuting shall have prior to all water supply or

supplies. Failure to provide sufficient cover material

of the type the Contractor elects to use, failure to
maintain saturation in wet curing metheds, lock of
water to adequately take core of both turing and other
requirements, or other failures to comply with curing
requiremeénts shall be cquse for immediate suspension of
concreting operations. Remove covering moterial used in
curing as necessary to comply with the requirements for
surface test. Maintain concrete surface wet with a

woler spray if required, and replace the covering
material immediately on completion of testing and any
required surface correction.

A. Cotlon Mat Method. After the concrete has been
finished as specified above, and the concrete has taken
its initial set, completely cover the surface with

cotton mats ond théroughly saturate with water before
application in such monner that they will contact the
surface of the concrete equally at aft points.
Immediotaly upon the removad of side forms, establish
drainage as speeified or directed. Completely cover
the edges of the conerete, if exposed, with either
saturated cotton mats or sqturated sorth.

Maintain the cotton mats on the concrete for not Jess
than the specified curing periad, and keep soturated so
when lightly compressed, water will drip fresly from

them. Keep earth bonked ogdinst edges of concrete or
cotion mats covering edges soturated. The cotton mats
used for curing shall meet the following requiraments:

i. Eech mat shall have a finished width of
approximately five feet—six inches (5'6"), ond ofter
shrinkage shall be at least six {(6) inches longer
than the width of the concrete to he cured.

2. The mats shall be composed of a single laver of
cotton filler, completely enclosed in o corner of
cotton cloth. The cotton filler shall be of low
grade &otton, cotton liners or such cotton wasts as
comber noits or cord flat strips. The mats shall
contain not less than 3/4 pound of cotton fillsr per
squara yard of mat, uniformly distributed. The
cotton cloth used for covering material shall ba

Osanburg, weighing not less than 6—3/10 ounces per
square yard.

3. All mats shali be shitched longitudinally with
confinuous parallel rows of stitching at intervals

of not more than four (4) inches, or shall be tufted
both transversely and longitudinally ot intervals of
not more than three (3) inches. The sewing or
tufting shall not be done so tightly that the mat

wil not contact the surface of the concrete at ail
points when soturated with water.

4. To insure the complete covering of the concrete
where the mats fit together, provide flap extending
all along one side of each mat. This flap shall be
composed of two thicknesses of the cover material

and shall be at least six (6) inches in width,
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B, Woterproofed Paper Mathod. After the concrete bage
or pavament has been finished as specified above and
the concrete has taken its initial set, wet with water
applied in the form of ¢ fins spray and cover with
waterproofed paper so placed and weighted as to cause
it to remain In intimate contact with the concrete
surface. Waterproofed paper used for the curing of
concrete -shall be of a type and quality approved by the
Engineer. It shall be sufficiently strong and tough to
parmit its use under the conditions existing on street
poving work without being tom or otherwise rendered
unfit for the purpose during the curing period,

Maintain the paper covering in place continuously for
not less than the specified curing period.

The waterproofed paper shall be preparsd to form
blankets of sufficient width to .cover the entire

surface and both edges of the concrete to be cured.
Such blankels occasioned by joining paper sheets shall
lap not less than five (5) inches and shall be securely
segled with asphalt cement having a melting point of
approximately 180s F. Place blankefs to secure an
overall lap of at least 12 inches and securely weight
this lap to form a closed joint.

Adequately weight the waterproofed paper hlankets to
pravent displacemnent or billowing due to wind, and
secure the poper folded down over the side of the
concrete by a continucus bank of earth. Plowing of this
window into place will not be permitted.

Immediately repeoir ol tears or holes appearing in the
paper during the curing period by cementing patches
over such defects. It shall be the Contractor's
responsibility to prevent domage to the poper blankets
which affect their serviceabifity and effectiveness as

a concrete curing method. Blonkets may be rejected at
any time when they do not provide an airtight covering.
Paper blonkets rejected on account of pin holes or
minor tears may be coniinued in service by folding the
blanket over lengthwise, first ‘thoroughly spraying
one—hdlf of the blankst with the asphalt cement used
for seams. The iwo thicknesses shall be firmly pressed
together and well cemented; all blankets shall be

firmly pressed fogether ond well cemented; all blankets
shall be of o width sufficient to cover the base
surface of both edges. Doubled blonkets may be rejected
for the some cgusaes as provided for single blankets.
Immediately mark all poper bionkets condemned for
identificotion and then destroy or store entirely
separate from approved blankets,

No walking on the paper shall be permitted at any time,
and in locations where pedestrign traffic cannot be
entirely controlled, provide walkways and barricades or
substitute other permissible curing methods on such
sections of the concrste. -

C. Membrane Method. After the concrete base or

pavement has been finichad as specified above, spray
the concrete with a curing compound suitable for the
formation of an impermeable film which will adhers

integrally to concrete. Apply in a manner and quantity
that will secure o uniform coverage of not more than
200 square feet for each gailon of curing compound.,

The curing compound used sholl contain a quick fading
dye of suitable color to dssure visibliity during
application and shall be of such ingredients as will

not permanently alter the naturgl color of the

concrete. Under the normal conditions suitable for
paving operations, the curing compound after
application shall dry to touch within 45 minutes and
shall dry thoroughly and completely within four (4)
hours. When thoroughly dry, it shall provide ¢
continuous flexible membrane fres from breaks or pin
holes and will not disintegrote, check, peel or crock
during the required curing pericd when tested to meet
the requirements of ASTM C-156. The curing compound
shail provide a film which will haove retained within

the specimen the following percentages of the mwisture
present in the specimen when curing compound was
applied: ot least 97 percent at the end of 24 hours; at
least 95 percent ot the end of three (3) days: and at
least 91 percent at the end of geven (7) days. The
efficiency of the curing compound shall be tested to
meat the réquirements of ASTM C~156, except that
paragraph six (6) of said procedure shall be changed to
read as follows: “Immediately after molding, the mold
and the specimen shall be weighed o the nearest gram
and placed in an atmosphere maintained et a temperature
of 115 (plus or minus 5} F and at a relative: humidity
controlled within the fimits of 40 to 45 percent. Means
shall be provided for circulating the air.”

JOINT SEALING

A. Seal joints only when surface aend jeints are dry,
ambient temperature iz above 505 F and rising, and
weather is not foggy or rainy. Before work is started,
the joint sedling equipment must be in first class
working condition, and be approved by the Engineer, Use
a concrete grooving machine or a power—operated wire
brush and other equipment such as plows, bréoms,
bruihes and blowers as requirted to produce satisfactory
Joints.

B, Cléan Joints of loose scale, dirt, dust and cufing
compound. When required, remove the joint filler to the
depth shown. The term joint includes wide joint spaces,
expansion joints, dummy groove joints or cracks, either
preformed or natural. Remove loose material from
concréte surfaces adjacent to joints.

C. Fill joints neatly with joint sealer io the depth
shown, Pour sufficient joint sealer into the jolnts so
that, upon completion, the surface of the sealer within
the joint will be 1/4 inch below the leval of the
adjacent surface or at an elevation as directed.

PROTECTION AND OPENING PAVEMENT TO TRAFFIC

A. Barricade o pavement section from use for at least
72 hours during the curing period. Concrete pavement
ghall be closed to ol troffic including vehicles of

the Contractor, until the concrete is not less than
seven (7) days old and has attained the minlmum averoge
modulus of rupture or compressive strength as raquired
by these Specifications. The period of closure to

traffic may be extended i, in the opinion of the
Engineer and the Owner, weather or other conditions
make it advisable to provide and extension of time of
protection. On those sestions of pavemént open to
traffic, seal the joints, clean the pavemeant and place
earth ageoinst the pavement edges before permitting use
by traffic. Such opening of pavement to iraffic in no
way relisves the Contractor from his responsibility for
the work.

TESTING

A. Lahoratory Services. The Contractor will appoint a
commerciol laboratory. Payment for luboratory services
wilt be as outlined in Division 1 ~ “General

Requirements”, see Section 1410,

B. Duties. Arrange for the laborotory to inspect and
test materidls entering the concrete and check the
design of contrete mixes to meet specified sirengths,
uses and finighes, The lgb will analyze aggregate for
quality, durability, grading, and free woler content.

The lab will take representative specimens of
ingredients and mixes; make test aylinders and measure
thair compressive strength. The lab will ¢heck the
moisture content of aggregates and control their mix
subject to approval,
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C. Test Procedures. The laboratory will make tests in
conformance with current slandard test procedures of
ASTM ond AASHTO, per Seétion 01410,

D. Test Reports. The laboratory will promptly furnish
written reporis covering results of test & inspections
to the Qwner, the Enginser and the Contractor,

E. Test Cylinders. Three test cylinders for

compressive strength test will be made for each 500
square yards or less of pavement that is placed in one
day or as specified by Section 01410. Cylindets wili be
tested at the ages of seven (7) and twenty-eight (28)
doys. The required strengths ot 28 days are 3000 psi
compressive and S00 psi tensile, respectively. Testing
for tensile strength shall be per ASTM Standards for
Beam Tests. Cylinders will be made, cured and tested
’tcxssigg applicable ASTM standards for sampling and
esting.

F. Yield. Make a yisld test in accordance with ASTM
C—138 for cement content per cubic yard of concrete, If
such cement content is found to be less than thot
gpecified per cubic yard, reduce batch welghts undit

the amount of cement per cubic yard of concrete
conforms to requirements.

WARRANTY -

A. The Owner shall be provided with o two (2} year
unconditional maintenance free warranty on either
Portiund Cement Concrete pavement or asphaltic concrete
pavernent. The warranty time span shall begin the date
the Owner indicotes final acceptance of the pavement.
The warranty sholl be executed by the paving
subcontractor and cosigned by the General Contractor,

B. Warranty shall be submitted to Owner.

END OF SECTION 02511

SECTION 02525 ~ CONCRETE CURBS

PART 11

1.0

GENERAL
SCOPE

A, Perform all work required to complete, as indicated
on the plans and specifications, and furnigh all
supplementary itema necessary for the proper
installation of integral and separate conerete curbs,

B. Related information or work specified elsewhere in
the Project Manuals Includes, but ia not fimited to the
following:

1. General and Supplementary Conditions of the
Contract

2. Division 1 ~ As applicable

3. Section 01410 ~ Testing Laboratory Services
4, Section 02200 — Earthwork

5. Section 02511 ~ Portland Cement Concrete Pavement

PART 2: PRODUCTS
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MATERIALS

A. Concrete and related materials required for concrete
curbs are specifiedin Section 025811 — “Portland Cement
Concrete Pavement”.

B. Mortar for mortar finish composed of one part
Portland Cement and 1-1/2 ports of fine aggregate maoy
be used when approved.

PART 3: EXECUTION

3.01

3.02

3.03

3.04

3.05

3.08

3.07

3.08

GUIDELINE

Sat the guideline to follow the top line of the curb.
Attach the indicator to provide o constant comparison
bstween the top of the curb and the quideline.

FORMS

Brace forms sufficiently to maintaln position during

pour, Use metal templates cut to the section shown on
the curb and gutler drawing, All framework must produce
required grades and lines.

REINFORCEMENT

Reinforcing steel, ds indicated on the plans, shail be
secured in proper position so that the stee! will
remain in place throughout the pour

JOINTS

Joints ghail match those of the adjoining concrate
pavement, unless specifically indicated otherwise on
the plans, or joint spacing of existing curb and qutter
for separate curb and qutter,

PLACING

Place concrete in forms to required depth. Consolidate
thoroughly. Do not permit rock pockets in the form. .
Entirely cover the top surfaces with mortar.

MANUAL FINISHING

A. After concrete is in place, remove front curb forms.
Form the exposed portions of curb, using a mule which
conforms to the curb shape, as shown. A thin coat of
mortar, similar to the mortar used in the concrete
mixture, may be worked into the expossd foce of the
ourb using a mule and two handied wooden darby at least
three feet long.

3. Before applying the final finish, vse a 10 foot
straight edge. Move the stroight edge up the curb to
the bock form of itie curb, Repsot until the curb is
true to the grade and section. Lap straight edge every
five feet,

C. Stesl trowsl finish surfaces to a smooth, even

finish, Make the face of the finished curb true and
straight. Make the top surfaces of the curb uniform

width and free from humps, sags, or other

irregularities. Surfaces of curb top and curb foce must
not vary more than 1/8 inch from the edge of o stroight
edge lold olong them, except at grade changes. :

D. Finish visible surfaces and edges of the finished
curb free from blemishes, from marks and tool marks,
and of uniform color, shope and oppearance.

MECHANICAL FINISHING

Mechanical curb forming and finishing machines may be
used instead of or in conjunction with previeusly
described methoda, with approval. Use of mechanical
methods must provide the curb design and finish as
specified and shown on the plans.

CURING

immediately afler finishing operations, cure the exposed
surfaces of curbs and gutters in the same manner as concrete
pavement.

END OF SECMION 02525
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