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NOTE: This gui de specification covers the

requi renents for slabjacking rigid pavenents for
roads, streets, parking areas, airfield and other
general applications.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Conment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnitted as
a Citeria Change Request (CCR)
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PART 1 GENERAL

1.1 UNI' T PRI CES
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NOTE: Del ete paragraphs MEASUREMENT and PAYMENT
when | unp sum bi dding is used.
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1.1.1 Measur enent

Accurately neasure the dry materials by weight or volune if delivered in
bul k or packaged in uniform volume sacks. Batche the water through a neter
or scale with a totalizer for the day's consunption. Make these

neasur enents under the supervision of the Contracting Oficer. Submt
weigh bills for cement and sand after sl abjacking operations are conpl eted,
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1

to validate mix proportions used.

.1.1.1 Quantity of Portland Cement G out

The quantity of portland cenent grout to be paid for will be that actually
used in the accepted work

.1.1.2 Quantity of Portland Cenent

The quantity of portland cenent to be paid for will be accurately neasured
by wei ght.

.1.1.3 Nurmmber of Hol es

The quantity of holes to be paid for will be the nunber of holes actually
drilled to acconplish the work specified, and as shown on the draw ngs.

.1.1. 4 Br oken Sl abs

Repair or replacenment of concrete slabs broken due to jacking shall not be
nmeasured for paynment. Furnish all |abor, equipnent, tools, and materials

necessary to repair or replace broken concrete pavenent at no cost to the

Gover nnment .

1.2 Payment

.1.2.1 Portl and Cenent Unit Price

The quantity of portland cenent, neasured as specified, will be paid for at
the contract unit price for portland cenent. The unit price for portland
cement will include full conpensation for furnishing |abor, grout
material s, and tools and equi prment; for furnishing, |oading and unl oading,
storing, hauling and handling grout ingredients; for m xing and punpi ng
grout; and for furnishing of manufacturer's test report for each |ot of
cenment. All of the above will be considered in the unit price per kg
hundred wei ght of portland cenent.

.1.2.2 Drilled Hol es

The quantity of holes determ ned as specified, will be paid for at the

contract unit price for Drilled Holes, which will include full conpensation
for furnishing all |abor, equipnment, tools, materials, and for filling of
hol es.

2 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
this paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
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t he i ssue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.
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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.

ASTM | NTERNATI ONAL (ASTM

ASTM C 136 (2006) Standard Test Method for Sieve
Anal ysis of Fine and Coarse Aggregates

ASTM C 142 (1997; R 2004) Standard Test Method for
Cay Lunps and Friable Particles in
Aggr egat es

ASTM C 150/ C 150M (2009) Standard Specification for Portland
Cenent
ASTM C 266 (2008) Standard Test Method for Tinme of

Setting of Hydraulic-Cenment Paste by
G |l nmore Needl es

ASTM C 31/ C 31M (2009) Standard Practice for Making and
Curing Concrete Test Specinens in the Field

ASTM C 39/ C 39M (2009a) Standard Test Method for
Conpressive Strength of Cylindrical
Concrete Speci nens

ASTM C 494/ C 494M (2008a) Standard Specification for
Chemi cal Adnmi xtures for Concrete

ASTM C 618 (2008a) Standard Specification for Coal
Fl'y Ash and Raw or Cal ci ned Natural
Pozzol an for Use in Concrete

ASTM C 937 (2002) G out Fluidifier for
Pr epl aced- Aggr egat e Concrete

ASTM C 939 (2002) Flow of G out for
Pr epl aced- Aggregate Concrete (Fl ow Cone
Met hod)

ASTM C 940 (1998a; R 2003) Expansion and Bl eedi ng of

Freshly M xed G outs for
Pr epl aced- Aggregate Concrete in the
Labor at ory

ASTM C 953 (2006) Time of Setting of Grouts for

Prepl aced- Aggregate Concrete in the
Laborat ory
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U S. ARW CORPS OF ENG NEERS (USACE)

CCE CRD-C 100 (1975) Method of Sanpling Concrete
Aggregat e and Aggregate Sources, and
Sel ection of Material for Testing

CCE CRD-C 400 (1963) Requirenments for Water for Use in
M xi ng or Curing Concrete

.3  SYSTEM DESCRI PTI ON
. 3.1 Equi pnent

Furni sh all equiprment, tools, and other apparatus necessary for the proper
construction and acceptable conpletion of the work specified under this
contract. The equi pnment shall be approved by the Contracting Oficer prior
to starting the work, and maintained in good working condition by the
Contractor during the progress of the work.

.3.2 G out Pl ant
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NOTE: When the use of |inestone dust grouts is
approved, a paddle type mxer nay be substituted for
t he high speed colloidal nixer

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

Provide a grout plant consisting of a positive displacenent grout injection
punp capabl e of applying up to 1.72 MPa 250 psi pressure, a high speed

col loidal mixing nachine, and a grout return system Produce the coll oida
grout by mixing in a colloidal mll connected to the cone-shaped bottom of
a cylindrical drum Qperate the colloidal mll between 800 and 2,000 RPM
creating a high shearing action and subsequent pressure rel ease to make a
honogeneous m xture. Provide an injection system capable of continuously
punping grout at rates as lowas 5.68 liters 1-1/2 gallons per mnute and
equi pped with pressure nonitoring devices and a quick action val ving system
that can be closed instantly and provide for the grout to be recircul ated
through the system

.3.3 Wat er Tanker

If water tanks and netered punps are not an integral part of the plant,
supply a water truck equipped with a netered punp for delivery to the grout
pl ant .

. 3.4 Drilling

Provide an air conpressor and rock drill or other device capabl e of
drilling the grout injection holes through the pavenment and base material.
Keep the equi pment in good condition. The holes shall be vertical and
round. Down-feed pressure, whether by hand or mechani cal means, not
exceeding 1.38 MPa 200 psi. Drill holes to prevent breakout at the bottom
of the pavenent.

.3.5 FI ow Cone
Provide a fl ow cone, with necessary conmponents and conform ng to the

di mensi ons and ot her nmeasurenents of ASTM C 939, so that the consistency of
the mi xture can be deterni ned.
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1.3.6 M scel | aneous

Provi de all
and bypass

necessary hoses; valving, valve manifolds, and positive cut-off
provisions to control pressure and vol ume; pressure gauges with
gauge protectors; expandi ng packers for positive seal grout injection; wood
pl ugs; hole washing tools; and drill steel and bits.

1.4 SUBM TTALS
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NOTE: Review subnittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
required for the project. Submittals should be kept

to the minimumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO for Area Ofice; "RO' for
Resident O fice; and "PO' for Project Office. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Arny projects.

EE R R R I R S I R R I I O R R R R O S R R R R R R I I O R R I

Gover nnment
subm ttals
approval . ]

designation identifies the office that wll

approval is required for submttals with a "G' desi gnati on;
not having a "G' designation are for [Contractor Quality Control
[information only. When used, a designation following the "G'

review the submttal

for the

Government.] Subnit the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 03
G
bl

ad
te

Product Data

out M xture

Certified m x designs for each type of concrete, grout,

or

ended material including a conplete list of ingredients,
m xtures, and set tine. The m x shall have been successfully
sted to neet specification requirenents. List of proposed
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equi prent to be used in perfornmance of construction work,
i ncludi ng descriptive data.

SD-06 Test Reports

Production Sanpling and Testing
Tests, Inspections, and Verifications

Certified copies of test reports for aggregates, cenent, and fly
ash, not less than [30] [__ ] days before the material is
required in the work and daily during construction. Certified
reports of inspections and |laboratory tests, including analysis
and interpretation of test results. Properly identify each report
by contract nunber, |ocation, quantity of material placed, and
timed events of milestones. Describe test nethods used and
conpliance with specified standards.

SD-07 Certificates

G out M xture
Equi pnent

The material supplier's or equipnent nmanufacturer's statenent
that the supplied material or equi pnent neets specified
requi renents. Each certificate shall be signed by an official
aut horized to certify in behalf of material supplier or product
manuf acturer identifying quantity and date of shipnment or delivery
to which the certificates apply.

1.5 QUALI TY ASSURANCE
1.5.1 Bench Mar ks

El evati ons of bench marks used by the Contractor for grade control at the
site of the work [will] [shall] be determ ned, established, and maintai ned
by the [ Governnment] [Contractor].

1.5.2 Testing Facilities

Performtests using an approved conmercial testing |aboratory or at
facilities furnished by the Contractor. Wrk requiring testing will not be
permitted until the facilities have been inspected and approved by the
Contracting Officer. The first inspection will be at the expense of the
CGovernment. Costs incurred for any subsequent inspection required because
of failure of the first inspection will be charged to the Contractor.

1.5.3 Cenent

Do not use cenent until its test report is approved by the Contracting
Oficer. Sanple cement at the m |l or shipping point and at the work
site. |If tests prove that a cement that has been delivered is

unsatisfactory, pronptly renove it fromthe work site. Retest cenent that
has not been used within 6 nonths after testing when directed by the
Contracting Oficer and shall be rejected if test results are not
sati sfactory.

1.5.4 Aggr egat e

Ttake suitably sized aggregate sanples representative of the materials to
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be used in the work, under the supervision of the Contracting Oficer and
in accordance with COE CRD-C 100. Take sanples sufficiently in advance, so
that required testing can be conpleted prior to starting grouting
operations. Conduct contractor testing in a | ab approved by the
Contracting O ficer.

1.6 DELI VERY, STORAGE, AND HANDLI NG
1.6.1 Provi sions for Cenent

Cenent nmay be furnished in bulk or in suitable bags used for packagi ng
cement. Plainly mark the bags with the nanufacturer's nane, brand, and | ot
nunber. Furnish cement that is dry and free fromlunps and caki ng when
delivered. Check shipnents of bagged cenent for weight when delivered.
Furni sh accurate scal es and | abor for checking the wei ght of bagged

cenment. Approximately 1 percent of each shipnent will be selected at
random and checked for weight, except that additional weight checks will be
nade to determ ne conpliance with the cenment specification when
deficiencies in weight are found. Deliver bulk cenent, if used, in

weat hertight carriers and unload it into the storage facilities by means of
weat herti ght conveyors or other suitable means that will conpletely protect
the cenent fromnoisture. Storage facilities are subject to approval, and
shal |l pernmit easy access for inspection and identification. Store and use
different brands of cenent separately so that a conplete record will be
avail abl e of the grade of cement used in all batches of grout m xes.

1.6.2 Provi sions for Aggregates

Handl e and store aggregates at the site so that segregation, interm xing
bet ween stockpiles, or contam nation by foreign materials does not occur.
Prepare and maintain sites for stockpiles to prevent the inclusion of
foreign materials with the aggregate. Aggregate shall not be segregated.
When segregation is apparent, discard the aggregate.

1.7 ENVI RONMVENTAL REQUI REMENTS

Do not perform pavenment sl abjacki ng when the anbient tenperature at the
bottom of the pavement slab is less than 5 degrees C 40 degrees F, or when
the subgrade or subbase is frozen.

PART 2 PRODUCTS
2.1 GROUT M XTURE

Provi de portland cement grout mxture, used for slabjacking, consisting of
portland cenent, pozzolan or fly ash, |inmestone dust, sand, and water. The
use of accelerators, high range water reducers and fluidifiers are subject
to the approval of the Contracting Oficer.

2.2 M NERAL AGGREGATE

Aggregate to be used for slabjacking nmay consist of natural sand,
manuf act ured sand, or a conbination of natural and manufactured sand and
linmestone dust. |f the aggregate is a conbination of separately processed
sizes fromthe sane or different sources, or a blend of different
materials, batch the different conponents separately or bl ended under
approved conditions prior to delivery to the batching plant.
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2.2.1 Particl e Shape
Particles of the aggregate shall be generally spherical or cubical in
shape. Aggregates containing flat platelet grains or rhonbohedral grains
wi Il not be approved.

2.2.2 G adi ng

The aggregate, as delivered to the m xer, shall conformto the foll ow ng
gradation when tested in accordance with ASTM C 136.

Si eve Designation Per cent By
Wei ght Passi ng

2.36 mMm 100
1.18 mm 80- 95
0. 300 nm 50- 70
0. 075 mm 25- 45
Si eve Designation US Percent By
St andard Square Mesh Wei ght Passi ng
No. 8 100
No. 16 80- 95
No. 50 50- 70
No. 200 25-45

2.2.3 Del eteri ous Material s

Del eterious materials in the aggregate shall not exceed the follow ng
[imts when tested in accordance with ASTM C 142.

Per cent age

Mat eri al by Wi ght
Cay | unps 2.0
Coal and lignite 1.0

2.3 POZZOLANS AND FLY ASH
Provi de pozzolans and fly ash neeting the requirenents of ASTM C 618.

2.4  PORTLAND CEMENT
Furni sh portland cement Type [__ ] meeting the requirenents of
ASTM C 150/ C 150N. Do not use cenent sal vaged by cl eani ng bags
nechani cally or otherwi se, or fromdiscarded bags of cenment. Use cenent
that has been stored at the site for 60 days or nore before using cenent of
| esser age. The tenperature of the cenment as delivered to the m xer shal
not exceed 65 degrees C 150 degrees F

2.5 WATER

Furni sh water for mxing of grout that is clean, fresh, and free from
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injurious anobunts of oil, acid, salt, alkali, organic matter, or other

del eteri ous substances. Water approved by Public Health authorities for
domesti c consunption may be accepted for use without being tested. Test
the water, at the Contractor's expense, in accordance with COE CRD-C 400
if, in the opinion of the Contracting Oficer, the water is of questionable
quality.

.6  CHEM CAL ADM XTURES

Provi de chem cal adm xtures that are proposed to be used to assist in
punpi ng grouts, or to conpensate for climatic conditions, conformng to
ASTM C 494/ C 494N and ASTM C 937.

.7 PROPORTI ONI NG OF MATERI ALS

Proportion the grout mxture to be used for slabjacking as foll ows:

a. One part (by volune) portland cenment Type [ ].

b. Three parts (by volume) aggregates or a m xture of aggregates and
pozzol ans or fly ash.

c. Water to achieve fluidity.

d. Additives (when approved), high range water reducers, water
reducers, fluidifiers.

.8  TESTS, | NSPECTI ONS, AND VERI FI CATI ONS

.8.1 Dai ly Report

Provide daily mixture test results of the materials and additives used in
the m xture, including aggregate gradation, the flow cone tines, shrinkage

and expansi on observed, the tine of initial set, one day, 3 day, and 7 day
strengths of previous day's placenents.

.8.2 Conpressive Strength

The 7 day strength shall be not |less than 4 MPa 600 psi as neasured using
ASTM C 39/ C 39N. Test specinens shall use the materials (including water
and additives) which are to be used in the project and shall be made,
cured, and tested as described in Field Test Specinens under paragraph
PRODUCTI ON SAMPLI NG AND TESTI NG

.8.3 Expansi on

Det erm ne the expansion in accordance with ASTM C 940 at the begi nni ng of
the job and whenever the nmix proportions are changed.

.8.4 Set Tinme

Determine the time of initial set in accordance with ASTM C 266 or

ASTM C 953 at the beginning of the job and when a different |ot of cenent
i s used.

.8.5 Fluidity

Test the fluidity of each batch of grout slurry in accordance wth

ASTM C 939. Tinme of efflux (fluidity) for pozzol anic grouts shall range
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from16 to 26 seconds. Tine of efflux for |inestone dust grouts shal
range from?22 to 32 seconds. A nore fluid mx having a flow cone tinme of
efflux of 9 to 15 seconds may be used during the initial injection at each
hol e.

PART 3 EXECUTI ON
3.1 PAVEMENT | NSPECTI ON

Prior to jacking any pavenent, closely exam ne the slabs for any existing
cracks. Performthis investigation with the Contracting O ficer; both
parties shall agree regarding the existing condition of the pavenent; and
exi sting cracks shall be noted or marked.

3.2 DRI LLI NG HOLES FOR GROUT | NJECTI ON

Drill grout injection holes in a pattern as shown on the pdraw ngs. Holes
shall not be larger than 50 mr 2 inches in dianeter, drilled vertically to
a depth sufficient to penetrate through any chemically stabilized base, but
not nmore than 75 mr 3 inches into the subgrade. Drill holes so that
breakout does not occur at the bottom of the slab.

3.3 WASH HCOLES

Subject to the Contracting Officer's approval, holes may be washed or air
blown to create a small cavity to allowthe initial spread of grout.

3.4 JACKI NG

Prior to jacking operations erect string lines that will be bl ocked up from
the pavenent high points to nonitor novenent. Lower into the holes an
expandi ng rubber packer or other approved device providing a positive sea
and connected to the di scharge hose on the grout plant. Do not extend the
di scharge end of the packer or hose below the | ower surface of the concrete
pavenent. Punp in a pattern and in the anount required to raise the
pavenent to within 3 mmr 1/8 inch froma string |line grade. G ade

tol erances shown in this section shall be applicable to transverse grades
as well as longitudinal grades. Continuous pressures to 1.38 MPa 200 ps
will be permitted. Pressures to 2.07 MPa 300 psi will be allowed only for
short periods. In the event the pavenent is bonded to the subbase, brief
pressure rises (10 seconds or less) to 4.14 MPa 600 psi will be allowed.
Loss of grout through cracks, joints, other injection holes, or from back
pressure in the hose or in the shoulder area will not be tolerated. G out
held in the mxer or in the injection punp or hose for nore than 1 hour
after mxing shall not be used for jacking.

3.5 RAI SI NG OF SLABS

Do not raise the slabs nore than 5 mr 1/4 inch when punping in any one hol e
at any time. No part of the slab shall |ead any other part of the slab or
any adjacent slab nmore than 5 mr 1/4 inch at any tine. Keep the entire
slab and all adjacent slabs on the sane plane at all tinmes, within the 5 mm
1/4 inch tol erance. Make observations to ensure that when punping from one
hole, the grout flows to adjacent holes filling all voids. The Contractor
may cut a slab to prevent breakage when it is bound agai nst an adj oi ni ng
slab. If the tenperature is 27 degrees C 80 degrees F, or higher during
the jacking operation, noisten the slabs sufficiently to prevent expansion
of the slabs.
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3.

3.

6 SEALI NG OF | NJECTI ON HOLES

After jacking has been conpleted at any one hole, imediately renove the
packer and plug the hole tenporarily with a tapered wooden plug. The
temporary wooden plugs shall not be renmpved until the grout has set
sufficiently so that back pressure will not force it through the hole.
Per manently seal each hole flush with the pavenent surface with a fast
setting sand/cement or other patch nmaterial approved by the Contracting
Oficer. The patch material shall have a mninumthickness of 75 mr 3

i nches.

7 PLAN GRADE REQUI REMENTS
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NOTE: The designer will eval uate which procedure,
i.e., grinding or raising the adjacent pavenent,
shoul d be used to correct for overjacking. |f the

sl abjacking is to be acconplished adjacent to a
fixed structure it will be necessary to grind or
renove the overjacked pavenent. The 3 mm (1/8 inch)
tolerance is appropriate for airfield and hi gh-speed
roadway pavenents. For | ow speed roadways and
parking areas a tolerance of 6 nm(1/4 inch) should
be specified.
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During the raising of the slabs, furnish and utilize qualified personne

and equi pnent for determning the proper elevations required to conformto
the plan elevations. Upon conpletion of jacking operations, slabs within
the work area shall present an even grade at each joint and shall not vary
fromthe plan elevations by nore than [3] [6] mv [1/8] [1/4] inch. |If

sl abs are found that are | ower than the specified tolerance fromthe plan
grade, these slabs shall be further jacked until the tolerance is net. [If
sl abs are found that are higher than the specified tol erance, raise the
grade of the surroundi ng pavenent, as deternined by the Contracting
Oficer, to a newWwy established grade.] [Individual sections of pavenent
that are raised above the specified tol erances shall be brought to grade by
grinding.] Should the overjacking be greater than 5 mr 1/4 inch the
Contracting Oficer has the option to require renoval and repl acement of
the pavenent. These repairs shall be acconplished at no additional cost to
t he Government.

. 8 REPLACI NG AND REPAI R OF DAMAGED PAVENMENT

Repl ace or repair any slabs broken due to jacking as determ ned by the
Contracting Oficer. Cracks emanating radially fromthe grout injection
holes will be presuned to be caused by inproper injection techniques by the
Contractor. For each 1.5 m 5 feet of such crack nmeasured, the Contractor's
pay quantity will be reduced by 0.03 cubic neters 1 cubic foot of grout.

In the event that transverse cracks devel op between adjacent grout
injection holes, the Contractor will be required to repair these cracks by
an epoxy injection nethod to the satisfaction of the Contracting O ficer.
The Contracting Oficer may require the renoval and replacenent of the
entire slab or a portion of the slab danmaged by radial or transverse
cracks, at no cost to the Governnment. Replace the pavenment in accordance
with Section 32 13 11 CONCRETE PAVEMENT FOR Al RFI ELDS AND OTHER HEAVY- DUTY
PAVEMENTS.
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9 PRODUCTI ON SAMPLI NG AND TESTI NG
9.1 Aggr egat es

During sl abj acki ng operations, sanple aggregates as delivered to the m xer,
to determ ne conpliance with specifications. Test aggregate gradation
daily.

.9.2 Fiel d Test Specinens

Take sanmples of grout in the field frommxtures used for jacking to
determ ne the adequacy of control of materials and the proportioning,

consi stency, and mixing of the grout. Take three sets of three cylinders
fromeach day's operation, or when the m xture proportions are changed.
Make and cure the test cylinders in accordance with ASTM C 31/C 31V, and
test them as specified, for strength. At the start of jacking operations
and when the aggregate source, aggregate characteristics, or mx design is
changed, additional sets of test cylinders will be required until the
Contracting Officer is satisfied that the grout m xture being used conplies
with the strength requirements specified. Curing and testing of the
compressi ve strength specimens shall be by the Contractor or an approved
commercial testing |laboratory at no expense to the Governnment. The test
result will be the average of the strength of the 3 cylinders. |If the
average strength of cylinders falls below the specified strength, the
Contracting Oficer may require changes in the mx proportions.

.10 PROTECTI ON OF PAVEMENT

Do not permt traffic on the pavenent slab until the grout has obtained a
m ni mum set. The mininumset tine shall be included in the m xture
proportion approval, and shall be adjusted daily to account for variations
in temperature.

11 ACCEPTANCE OF WORK

Prior to acceptance, renove | oose concrete, joint filler, or grout spilled
on the surface or shoulder. Renmpbve waste construction material and | eave
the surrounding areas in a neat, orderly condition by the Contractor prior
to opening to traffic or final acceptance.

-- End of Section --
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