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NOTE: This gui de specification covers the

requi renents for construction of concrete pavenent
for Arny, Navy and Air Force airfields and
heavy-duty roads and hardstands, and vehi cul ar
pavenent |ess than 8000 cubic nmeters (10,000 cubic
yar ds.

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

Remove information and requirenments not required in
respective project, whether or not brackets are
present.

Comrent s and suggestions on this guide specification
are wel cone 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 Criteria Change Request (CCR

Thi s gui de specification includes tailoring options
for ARW/ AIR FORCE, AIR FORCE and NAVY. Selection
or deselection of a tailoring option will include or
exclude that option in the section, but editing the
resulting section to fit the project is stil

required.
EE IR I Sk S S I S S I O R R R Rk kS kR S Ik S I O R Sk I S O S

PART 1 GENERAL
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NOTE: I n preparing contract specifications for
concrete pavenent, the designer will use UFC
3-250- 04 STANDARD PRACTI CE FOR CONCRETE PAVEMENTS
for guidance. State highway specifications may only
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be used for non organi zati onal parking, roads,
streets, and driveways where the paving index is
less than 5. Al organizational vehicle parking,
roads and airfield concrete pavenents will use the
Unified Facilities guide specifications wthout
exception. This UFGS or UFGS 02751N may be used for
smal l er quantity Navy projects. For snaller
quantity Army or Air Force projects, use this UFGS
or UFGS 02754A.

Contact the Corps of Engineers Transportation
Systens Center (TSMCX), the Air Force Civil Engineer
Support Agency (AFCESA), or the Navy's Engi neering
Field Divisions (EFD) or Naval Facilities

Engi neering Service Center (NFESC) for gui dance on
interpreting and editing this specification section

This specification section is structured for
Contractor sanpling and testing of nmaterials and
m xture proportioning. |f CGovernnent sanpling,
testing and m xture proportioning is required,
contact the TSMCX, AFCESA, Navy EFD or NFESC for
speci fication | anguage.

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

1.1 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
thi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RI D outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the issue 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.

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

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.

ACI | NTERNATI ONAL ( ACl)
ACl 211.1 (1991; R 2009) Standard Practice for
Sel ecting Proportions for Normal,

Heavywei ght, and Mass Concrete

ACl 214R (2002) Recommended Practice for Eval uation
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ACl 301

ACl 305

ACl 306

ACl 325

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

R

R

.9R

of Strength Test Results of Concrete

(2005; Errata 2008) Specifications for
Structural Concrete

(1999; Errata 2006) Hot Wather Concreting
(1988; R 2002) Cold Weather Concreting

(1991; R 1997) Guide for Construction of
Concrete Pavenents and Bases

ASTM | NTERNATI ONAL (ASTM

184/ A 184M

497/ A 497M

615/ A 615M

775/ A 775M

996/ A 996M

1017/ C 1017M

1064/ C 1064M

1077

1116/ C 1116M

117

123

1260

(2006) Standard Specification for
Fabri cated Defornmed Steel Bar Mats for
Concrete Rei nforcenment

(2007) Standard Specification for Steel
Wel ded Wre Reinforcenent, Deforned, for
Concrete

(2009) Standard Specification for Deforned
and Pl ai n Carbon-Steel Bars for Concrete
Rei nf or cenent

(2007b) Standard Specification for
Epoxy- Coated Steel Reinforcing Bars

(2009) Standard Specification for
Rai | - Steel and Axl e-Steel Deforned Bars
for Concrete Reinforcenent

(2007) Standard Specification for Chem cal
Adm xtures for Use in Produci ng Fl owi ng
Concrete

(2008) Standard Test Method for
Tenperature of Freshly M xed
Hydraul i c- Cenent Concrete

(2008a) Standard Practice for Laboratories
Testing Concrete and Concrete Aggregates
for Use in Construction and Criteria for
Laborat ory Eval uation

(2008a) Standard Specification for
Fi ber - Rei nforced Concrete

(2004) Standard Test Method for Materials
Fi ner than 75-um (No. 200) Sieve in
M neral Aggregates by Washi ng

(2004) Standard Test Method for
Li ghtwei ght Particles in Aggregate

(2007) Standard Test Method for Potential
Al kali Reactivity of Aggregates
(Mortar-Bar Met hod)

SECTION 32 13 13.03 Page 7



ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

131

136

142

143/ C 143M

150

172

174/ C 174M

192/ C 192M

231

260

29/ C 29M

294

295

309

31/ C 31M

33/ C 33M

39/ C 39M

(2006) St andard Test Method for Resistance
to Degradation of Snall-Size Coarse
Aggregate by Abrasion and Inpact in the
Los Angel es Machi ne

(2006) Standard Test Method for Sieve
Anal ysi s of Fine and Coarse Aggregates

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

(2008) Standard Test Method for Slump of
Hydraul i c- Cenment Concrete

(2007) Standard Specification for Portland
Cenment

(2008) Standard Practice for Sanpling
Freshly M xed Concrete

(2006) Standard Test Method for Measuring
Thi ckness of Concrete Elenents Using
Drilled Concrete Cores

(2007) Standard Practice for Mking and
Curing Concrete Test Specinens in the
Labor at ory

(2009) Standard Test Method for Air
Content of Freshly Mxed Concrete by the
Pressure Met hod

(2006) Standard Specification for
Ai r-Entraining Adm xtures for Concrete

(2007) Standard Test Method for Bul k
Density ("Unit Weight") and Voids in
Aggregat e

(2005) Standard Descriptive Nonencl ature
for Constituents of Concrete Aggregates

(2008) Petrographi c Exanmi nation of
Aggregates for Concrete

(2007) Standard Specification for Liquid
Menmbr ane- For mi ng Conpounds for Curing
Concrete

(2009) Standard Practice for Mking and
Curing Concrete Test Specinens in the Field

(2008) Standard Specification for Concrete
Aggr egat es

(2005e1e2) Standard Test Method for
Conpressive Strength of Cylindrical

SECTION 32 13 13.03 Page 8



Concrete Speci nmens

ASTM C 42/ C 42M (2004) Standard Test Method for Qbtaining
and Testing Drilled Cores and Sawed Beans
of Concrete

ASTM C 494/ C 494M (2008a) Standard Specification for
Chem cal Adm xtures for Concrete

ASTM C 595 (2008a) Standard Specification for Bl ended
Hydraul ic Cenents

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

ASTM C 78 (2008) Standard Test Method for Fl exural
Strength of Concrete (Using Sinple Beam
wi th Third-Point Loading)

ASTM C 88 (2005) Standard Test Method for Soundness
of Aggregates by Use of Sodium Sulfate or
Magnesi um Sul fate

ASTM C 881/ C 881M (2002) Standard Specification for
Epoxy- Resi n- Base Bondi ng Systens for
Concrete

ASTM C 94/ C 94M (2009) Standard Specification for

Ready- M xed Concrete

ASTM C 989 (2009) Standard Specification for G ound
Granul ated Bl ast-Furnace Slag for Use in
Concrete and Mortars

ASTM D 1751 (2004; R 2008) Standard Specification for
Pref ormed Expansion Joint Filler for
Concrete Paving and Structural
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)

ASTM D 1752 (2004a; R 2008) Standard Specification for
Pref ormed Sponge Rubber Cork and Recycl ed
PVC Expansi on

ASTM D 2995 (1999; R 2009) Determ ning Application
Rate of Bitunm nous Distributors

ASTM D 4791 (2005e1) Flat Particles, Elongated
Particles, or Flat and El ongated Particles
i n Coarse Aggregate

ASTM D 75/ D 75M (2009) Standard Practice for Sanpling
Aggr egat es

NATI ONAL READY M XED CONCRETE ASSOCI ATl ON ( NRMCA)

NRMCA QC 3 (2002) Quality Control Manual: Section 3,
Pl ant Certifications Checklist:

SECTION 32 13 13.03 Page 9



1.

Certification of Ready M xed Concrete
Production Facilities

U S. ARMY CORPS OF ENG NEERS ( USACE)

CCE CRD-C 114 (1997) Test Method for Soundness of
Aggregates by Freezing and Thaw ng of
Concrete Speci nmens

CCE CRD-C 130 (2001) Standard Recommended Practice for
Estimating Scratch Hardness of Coarse
Aggregate Particles

CCE CRD-C 171 (1994) Standard Test Method for
Det er mi ni ng Percentage of Crushed
Particles in Aggregate

CCE CRD-C 300 (1990) Specifications for Menbrane-Form ng
Compounds for Curing Concrete

U. S. DEPARTMENT OF DEFENSE ( DOD)

M L- DTL- 24441/ 20 (Rev A) Paint, Epoxy-Polyanide, Geen
Prinmer, Fornula 150, Type |11

UFC 3-270-03 Concrete Crack and Partial -Depth Spall
Repai r

.2  SYSTEM DESCRI PTI ON

This section is intended to stand al one for construction of concrete
pavenent. However, where the construction covered herein interfaces with
ot her sections, the construction at each interface nmust conformto the
requirenents of both this section and the other section, including

tol erances for both.

3 SUBM TTALS

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: Review submttal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmttals
required for the project. Submittals should be kept
to the mininumrequired 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 Government approval on Arny
projects, a code of up to three characters within
the submittal tags nay be used following the "G
designation to indicate the approving authority.
Codes for Arny projects using the Resident

SECTION 32 13 13.03 Page 10



Management 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 Ofice. 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 S I R I R I R I O I R R R I R S R R I R R R R R S R R R

Covernment approval is required for submittals with a "G designation
submittals not having a "G' designation are [for Contractor Quality Contro
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the subnmittal for
the Governnment.] The followi ng shall be submitted in accordance with
Section 01 33 00 SUBM TTAL PROCEDURES

SD- 03 Product Data
Equi pnent

a. Acertified copy of the NRMCA QC Manual Section 3 Concrete
Plant Certification Checklist.

b. A description of the equi pment proposed for the nachi ne and
hand pl aci ng, consolidating and curing of the concrete m xture,
nmet hod of control, and nmanufacturer's literature on the paver and
finisher.

Proposed Techniques[; C[; G |

Pl aci ng and protection nethods; paving sequence; jointing
pattern; data on curing equi pment; denolition of existing
pavenments; as specified.

SD- 05 Design Data

Proportioning Studies[; C[; G [ 111G EL]

The results of the nixture proportioning studies nust be signed
and stanped by the regi stered professional engineer having
techni cal responsibility for the m x design study and subnmitted at
| east 30 days prior to comenci ng concrete placing operations.
The results nust include a statenent giving the naxi mum nom na
coarse aggregate size and the wei ghts and vol unes of each
i ngredi ent proportioned on a one cubic neter yard basis. Base
aggregate quantities on the mass in a saturated surface dry
condition. Acconpany the reconmrended m xture proportions by test
results denonstrating that the proportions selected will produce
concrete of the qualities indicated. The submittal nust include:

a. Coarse and fine aggregate gradations and plots.

b. Conbi ned aggregate gradati on and [coarseness/workability]
pl ot s.

c. Coarse aggregate quality test results, including
del eterious material s.

SECTION 32 13 13.03 Page 11



d. Fine aggregate quality test results.

e. MII certificates for cenent, pozzolan, and GGBF sl ag.

f. Certified test results for air entraining, water reducing,
retardi ng, non-chloride accelerating[, and Lithium N trate]
adm xtures.
g. Specified flexural strength, slunp, and air content.
h. Docunentation for average CQC flexural strength increase.
i. Recomrended proportions/volunmes for proposed nixture and
al water-cenmentitious materials ratios.
j. Individual beam[and cylinder] breaks.
k. Flexural [and conpressive ]strength sunmari es and plots.
I. Correlation ratios for acceptance testing and CQC testing.
m Historical record of test results, documenting production
standard deviation (if avail able).

SD-06 Test Reports

Sanpling and Testing[; CG[; G | 11[G ELC]

Certified copies of laboratory test reports and sources for
cenment, pozzol an, GGBF, aggregates, adm xtures, curing conpound,
epoxy, and proprietary patching materials proposed for use on this
project. All aggregate tests nmust have been performed no earlier
than 6 nonths prior to contract award.

Concrete Sl unp

Ai r Content

Pavement Thi ckness

Fl exural Strength

Control Charts
SD-07 Certificates

Contractor Quality Control Staff[; C[; G [ 111G EL]

Anerican Concrete Institute certification for Contractor Quality
Control staff. [Qualifications and resunes for petrographer and
surveyor. ]

Laboratory Accreditation[; C[; G [ 111G EL]

Accreditation of the commercial |aboratory by an i ndependent
eval uation authority, indicating conformance to ASTM C 1077
including all applicable test procedures.

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

NOTE: The USACE validation letter requirenent does
not apply to the Navy.

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

Commerci al Laboratory; G ED

USACE validation letter for comercial |aboratory.

SECTION 32 13 13.03 Page 12
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4 MEASUREMENT AND PAYMENT

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: Any project small enough to use this guide
specification may use Unit Price or Lunp Sum
paynent. |If lunp sum paynent is used, delete the
foll owi ng paragraphs on Measurenent and Paymnent.
For Navy projects, obtain the permssion of the
af fected Contracting O ficer before using

pay- f or - performance.

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

4.1 Measur enment

The quantity of concrete to be paid for will be the volune of concrete in
cubic neters yards including nmonolithic curb, where required, placed in the
conpl eted and accepted pavenent. Concrete will be neasured in place in the
conpl eted and accepted pavenent only within the neat |ine dinmensions shown
in the plan and cross section. No deductions will be made for rounded
edges or the space occupi ed by enbedded itens or voids.

. 4.2 Paynment

Payment will be nmade at the contract price per cubic neter yard for the
scheduled item Paynment will constitute full conpensation for furnishing
all materials, equipnent, plant and tools, and for all |abor and ot her
incidental s necessary to conplete the concrete pavenent. No separate
paynent will be nade for any cenmentitious materials, adm xtures, stee

rei nforcenment, dowels or tie bars, or for any joint naterials.

5 ACCEPTABI LI TY OF WORK

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

NOTE: Correlate this paragraph wth paragraph
SPECI FI ED CONCRETE STRENGTH AND OTHER PROPERTI ES and
all other specification requirements. The District
Pavenent Engi neer or Geotechnical Branch should be
consul ted for guidance

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

The paverent will be accepted on the basis of tests made by the Governnent
and by the Contractor or its suppliers, in accordance w th paragraph:
Testing and I nspection for Contractor Quality Control and as specified
herein. The Government may, at its discretion, make check tests to
validate the results of the Contractor's testing. Take concrete sanples at
the placenment to determne the slunp, air content, and strength of the
concrete. Make test [beans] [cylinders] for determ ning conformance with
the strength requirenents of these specifications and, when required, for
determining the tinme at which pavenents may be placed into service.
Determne all air content neasurenments in accordance with ASTM C 231
Performall slunp tests in accordance with ASTM C 143/ C 143N. Fabricate
all test [beans] [cylinders] in accordance with ASTM C 192/ C 192V; cure in
accordance with ASTM C 31/ C 31V, and test in accordance with [ASTM C 78] |
ASTM C 39/ C 39V . Ensure core sanples to determ ne in-place thickness of
the concrete pavenment are in accordance w th paragraph: Test for Pavenent
Thi ckness. Furnish all materials, |labor, and facilities required for
nmol di ng, curing, testing, and protecting test specinmens and core sanples at
the site and in the | aboratory.

SECTION 32 13 13.03 Page 13



1.5.1 Eval uati on Sanpling

Ensure sanpling, testing, and m xture proportioning is performed by a
commercial Testing Laboratory, conformng with ASTM C 1077. The

i ndi vi dual s who sanpl e and test concrete and concrete constituents nust be
certified as Anerican Concrete Institute (ACI) Concrete Field Testing
Technicians, Grade |. The individuals who performthe inspection of
concrete nust be certified as ACI Concrete Construction |Inspector, Leve
1. Al mx design, weekly quality control reports, snoothness reports,
and project certification reports nust be signed by a Registered Engi neer.

1.5.2 Surface Testing

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

NOTE: Drawi ngs should clearly show all pavenent
joint intersection elevations, and specific required
deviations froma plane surface for such special
features as crowns, drainage inlets, etc.

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

Perform surface testing for surface snmoothness [, edge slunp] and plan
grade as indicated below by the Testing Laboratory. Properly reference the
neasurenents in accordance with paving |ane identification and stationing,
and a report given to the Governnent within 24 hours after nmeasurenent is
made. Provide a final report of surface testing, signed by a Registered
Engi neer, containing all surface neasurenents and a description of al
actions taken to correct deficiencies, to the Government upon concl usion of
surface testing.

1.5.2.1 Snoot hnesss

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

NOTE: Del ete or retain paragraphs in brackets for
roads and streets features, as required.

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

Strai ght edge Testing: Ensure the finished surfaces of the pavements have
no abrupt change of 6 M 1/4 inch or nmore, and all pavenents are within the
limts specified hereinafter when checked with an approved 4 m 12 f oot
strai ghtedge. Ensure runways and taxiways have a variation fromthe

speci fied straight edge not greater than 3 nm1/8 inch in the |ongitudina
direction and not greater than 6 mm 1/4 inch in the transverse direction.
Ensure all other airfield areas have a variation froma straight edge not
greater than 6 mm 1/4 inch in either the | ongitudinal or transverse
direction. [Ensure roads, streets, tank hardstands, vehicul ar parking
areas, and open storage areas have a variation fromthe specified straight
edge not greater than 6 nm 1/4 inch in either the |ongitudinal or
transverse direction.]

1.5.2.2 Testing Met hod

Test the entire area of the pavenent in both a longitudinal and a
transverse direction on parallel lines approximately 4.5 m 15 feet apart.
Hol d the straightedge in contact with the surface and noved ahead one-hal f
the length of the straightedge for each successive measurenent. Determne
the amount of surface irregularity by placing the strai ghtedge on the
pavenent surface and allowing it to rest upon the two hi ghest spots covered
by its Il ength and measuring the maxi num gap between the strai ghtedge and
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1

the pavement surface, in the area between these two high points.

.5.2.3 Pl an Grade

Wthin 5 days after paving, test the finished surface of the pavenent area
by running lines of levels at intervals corresponding with every

| ongi tudi nal and transverse joint to deternine the el evation at each joint
intersection. Record the results of this survey and provide a copy to the
CGovernment at the conpletion of the survey. Ensure the finished surfaces
of airfield runway, taxiway, and apron pavenents vary not nore than 12 mm
1/2 inch above or below the plan grade |ine or elevation indicated. Ensure
the surfaces of other pavenents vary not nore than 18 mm 3/4 inch

.5.2.4 Areas Defective in Plan Grade or Snpot hness

In areas not neeting the specified limts for surface snoot hness and pl an
grade, reduce high areas to attain the required snoothness and grade, at no
additional cost to the Governnent. Reduce high areas by grinding the
hardened concrete with an approved di anond grindi ng nachi ne after the
concrete is 14 days or nore old. Ensure the depth of dianond grindi ng does
not exceed 6 nm 1/4 inch. Renpbve and replace all pavenent areas requiring
pl an grade or surface snoothness corrections in excess of the limts

speci fied above, in conformance with paragraph REPAIR, REMOVAL, REPLACEMENT
OF NEWY CONSTRUCTED SLABS.

.6 ACCEPTABI LI TY OF WORK

The materials and the pavenent itself will be accepted on the basis of
tests nade by the Contractor, using an approved comercial |aboratory. Al
sanpling and testing for preconstruction testing of materials shall be
performed by, and at the expense of, the Contractor, using an approved
comrercial |aboratory or, for cenentitious materials and chemnica

adm xtures, a laboratory maintained by the manufacturer of the material.
During construction, the Contractor is responsible for sanpling and testing
aggregates, cenentitious materials, and concrete as specified herein. The
CGovernment will sanple and test concrete and ingredient materials as

consi dered appropriate. The Contractor nust provide facilities and | abor
as may be necessary for procurement of representative test sanples.
Testing by the Government will in no way relieve the Contractor of the
specified testing requirenents.

7 QUALI FI CATI ONS

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

NOTE: \Where they are avail able, specify only AC
certified personnel. Check the Anerican Concrete
Institute (ACI) web site for local availability
(wwv. concrete.org/ Certification). Delete

pet rographer requirenents for Navy projects.

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

7.1 Contractor Quality Control Staff

Al Contractor Quality Control personnel assigned to concrete construction
nmust be American Concrete Institute (ACl) certified in the follow ng grade
(or have witten evidence acceptable to the Contracting Officer's
representative of having conpleted simlar qualification prograns):

1. CQC personnel responsible for inspection of concrete paving
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operations: ACI Concrete Transportation |nspector.

2. Lead Foreman or Journeyman of the Concrete Placing, Finishing, and
Curing Crews: ACI Concrete Flatwork Technici an/ Fini sher

3. Field Testing Technicians: AClI Concrete Field Testing Technician
G ade |I.

4. Laboratory Testing Technicians: ACI Concrete Strength Testing
Techni ci an and Laboratory Testing Technician, Gade | or Il

1.7.2 Oher Staff
Submit for approval, the qualifications and resumes for the follow ng staff:

1. Petrographer: Bachel or of Science degree in geology or petrography,
trained in petrographi c exanm nation of concrete aggregate according to
ASTM C 294 and ASTM C 295 and trained in identification of the specific
del eterious materials and tests identified in this specification

Resume nust detail the education, training and experience related to
the project-specific test methods and del eterious materials and be
submtted at | east 20 days before petrographic and del eterious
material s exam nation is to comence.

2. Licensed Surveyor: Al survey work must be performed under the
supervision of a Licensed Surveyor.

1.7.3 Laboratory Accreditation

Laboratory and testing facilities nust be provided by and at the expense of
the Contractor. The |aboratories perfornmng the tests nust be accredited
in accordance with ASTM C 1077, including ASTM C 78 and ASTM C 1260. The
accreditation nmust be current and must include the required and optiona
test nethods, as specified throughout this SECTION. Provide onsite
tenmperature-controll ed concrete curing facilities.

1.8 DELI VERY, STORAGE, AND HANDLI NG OF MATERI ALS

Deliver, store and handle cenentitious materials, fine and coarse
aggregates and other concreting materials in accordance with ASTM C 94/ C 94M.

1.9  EQU PMENT

Maintain all plant, equiprment, tools, and machines used in the work in
satisfactory working conditions at all tinmes.

1.9.1 Bat chi ng and M xi ng Pl ant

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

NOTE: The batching and nixing plant should be on
the construction site or as close as possible, but
shoul d be no farther than 30 minutes haul tinme from
the placing site during all periods of the work
day. Edit bracketed itens as appropriate.

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

Ensure the batching and m xi ng plant confornms to the requirenents of
NRMCA QC 3 [and be no nore than 30 minutes haul time fromthe placing
site]. There nust be operabl e tel ephonic or radi o communi cati on between
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the plant and the placing site at all tines concreting is taking place.

.9.2 Truck M xers

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

NOTE: Retain this subparagraph only if truck m xers
have been pernmitted above.

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

Ensure truck m xers, the mxing of concrete therein, and concrete
uniformty and testing thereof conforns to the requirenents of

ASTM C 94/ C 94N. Additional water nmay be added to bring the slunp within
the specified range provided the approved water-cenent ratio is not
exceeded.

.9.3 Paver - Fi ni sher

The paver-finisher nust be a heavy-duty, self-propelled nmachi ne desi gned
specifically for paving and finishing high quality pavement. dary
screeds, other rotating tube floats, or bridge deck finishers must not be
al  owed on mainline paving, but may be allowed on irregul ar or odd-shaped
sl abs, and near buildings or trench drains, subject to the Contracting
Oficer's approval. Bridge deck finishers nmust have a m ni num operating
wei ght of 4100 kg 9000 pounds and nust have a transversely operating
carriage containing a knock-down auger and a m ni mum of two i nmersion
vibrators. Use vibrating screeds or pans only for isolated slabs where
hand finishing is pernmitted as specified, and only where specifically
approved. Concrete finishing equipnent of types other than specified above
may be denonstrated on a test section outside the production pavenent if
approved in witing.

.9.4 Curing Equi pnent

Equi pnrent nust be sel f-propelled, with spraying nozzles and pressure that
can be controlled and operated with a fine nozzle to conpletely and
uniformy cover pavenent surface with required amount of curing conpound.
It nust nechanically agitate curing conmpound throughout application. Snall
or irregular areas may be sprayed by hand nethods. Calibrate the spraying
systemin accordance with ASTM D 2995, Method A, for the rate of
application required in paragraph: MEMBRANE CURI NG  Any hand-operat ed
sprayers all owed by paragraph: MEMBRANE CURI NG nust be conpressed air
supplied by a nechanical air conpressor. |Inmediately replace curing

equi prrent that fails to apply an even coating of conmpound at the specified
rate.

.9.5 Sawi ng Equi pnent

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

NOTE: Retain bracketed sentence as necessary to
correlate with paragraph REMOVAL OF EXI STI NG
PAVEMENT SLAB. O herw se delete

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

Ensure equi prrent for sawing joints and for other simlar sawi ng of concrete
i s standard di anond-type concrete saws mounted on a wheel ed chassi s which
can be easily guided to follow the required alignment. Use dianond tipped
bl ades. If denonstrated to operate properly, abrasive bl ades may be used.
Provide spares as required to maintain the required sawing rate. [Weel
saws used in the renoval of concrete nmust be saws with |arge dianeter
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tungsten carbide tipped bl ades mounted on a heavy-duty chassis which wll
produce a saw kerf at least 40 mm 1-1/2 inch wide.] Use saws capabl e of
sawing to the full depth required. Early-entry saws nmay be used, subject
to denonstration and approval of the Contracting Officer. No change to the
initial sawcut depth is permtted.

1.9.6 Strai ght edge

Furni sh and maintain at the job site, in good condition, one 4 m 12 foot
strai ghtedge for each paving train for testing the hardened portland cenent
concrete surfaces. These straightedges nust be constructed of al um num or
magnesi um al | oy and have bl ades of box or box-girder cross section with
flat bottom adequately reinforced to insure rigidity and accuracy.
Strai ght edges nmust have handl es for operation on the pavenent.

1.10 PROPOSED TECHNI QUES

Subnmit plans for placing and protection nmethods; paving sequence; jointing
pattern; data on curing equi pnment; denolition of existing pavenents; and
ot her techniques as specified to the Contracting O ficer.

PART 2 PRODUCTS

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

NOTE: Delete any reference to any products which
are not to be used on the project. Coordinate al
product requirenents with the appropriate federa
Gover nnent Pavenents or Materials Engi neer.

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

2.1 CEMENTI TI QUS MATERI ALS

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

NOTE: Edit these paragraphs as appropriate for the
particul ar project. Guidance for use of
cenmentitious materials should be sought fromthe
Pavenent Materials engineer or fromthe TSMCX, Navy
EFD, NFESC, or AFCESA, especially for areas subject
to al kali-aggregate reactivity, or sulfate attack

When sul fate bearing soil or water is encountered,
specify Type Il cenent for noderate sulfate
concentration and Type V cenent for high
concentration and consider requiring use of fly ash
or GGBF slag for partial replacenment. Do not
specify Type | or IIl cenment. See UFC 3-250-04 for
gui dance. Specify linmt on false set if it is a
problemin the area.

Type 111 cenent should not be specified unless
accel erated paving is involved and then only after
| aboratory m xture proportioning studies and tests
during the design stage of the project.

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

Ensure cenentitious materials are portland cement, [bl ended cenent] or only
portland cement in combination with natural pozzolan or fly ash [or ground
granul ated bl ast furnace slag] and conforns to appropriate specifications
l'i sted bel ow.
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2.

1.1 Portl and Cenent

Ensure portland cenent conforns to ASTM C 150, Type [I] [I1] [V], |ow
al kali [except that the maxi mum anmount of C3A in Type | cenent shall be 15

percent] [including fal se set requirenents] [Type IIl with C3GAlimted to 8
percent]. [Use Type IIl cenment only in concrete in the follow ng |ocations
[ 1.1

1.2 Bl ended Cenents

R R R I R I R R I I I R R I R R I R I R R I R R R R R R R O O O

NOTE: Bl ended cenent is not used by the Navy.
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Bl ended cement shall conformto ASTM C 595, Type [IP] [IP (MS)] [I1S] [IS
(M5)], including the optional requirenment for nortar expansion.Not Used.

.1.3 Pozzol an

.1.3.1 Fly Ash

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

NOTE: For Navy projects, Cass F fly ash is
required in all paving concrete. For Arnmy and Air
Force projects, Class F fly ash is reconmended, but
not mandatory. Class Cfly ash is not pernmitted for
pavi ng concrete. Use loss on ignition not exceeding
3 percent for frost areas to reduce carbon
interference with air entraining adm xture.

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

Ensure fly ash conforns to ASTM C 618, Cass F, including the optional
requirenents for drying shrinkage, uniformty, and effectiveness in
controlling Alkali-Silica reaction and has a | oss on ignition not exceeding
[3] [6] percent. Ensure class F fly ash has a Cal ci um Oxi de (CaO) content
of less than 8 percent.

.1.3.2 Raw or Cal ci ned Natural Pozzol an

Ensure natural pozzolan is raw or cal cined and confornms to ASTM C 618,
Class N, including the optional requirenments for drying shrinkage,
uniformty, and effectiveness in controlling Alkali-Silica reaction and
shall have a loss on ignition not exceeding [3] [6] percent. Ensure class
N pozzol an has a Cal cium Oxi de (CaO content of |ess than 5 percent.

1.4 Ground Granul ated Bl ast - Furnace (GGEBF) Sl ag

Ensure G ound Granul ated Bl ast-Furnace Slag confornms to ASTM C 989, G ade
100 or Grade 120.

2 AGCREGATES

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

NOTE: The designer will ensure that aggregates
available in the area neet the requirenents of these
specifications. Oherw se, the specification

requi renents nust be nodified to all ow use of

avail able material. This concern nust be discussed
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and validated in the Design Analysis before
preparati on of the project specifications. During
t he design stage, the designer nust assure that al
aggregate materials in the area which neet the
proj ect specifications will also produce concrete of
the specified flexural strength with a reasonable
cenentitious material content. O herw se

speci fications and desi gn assunptions nust be
nmodified. It is inperative that all aggregate be
investigated for problens related to

al kal i - aggregate reactions.

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

2.2.1 Aggr egat e Sources

2.2.1.1 Durability

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

NOTE: Use first option for Arnmy and Air Force;
second option is for Navy projects only.

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

Aggregate nmust have a satisfactory service record in freezing and t haw ng
of at least 5 years successful service in three concrete paving projects.
The service record nust include a condition survey of the existing concrete
and a review of the concrete-making materials, including coarse and fine
aggregates, cenent, and mineral adm xtures. This review should consider
the previous aggregate source and test results, cenent mll certificate
data, mneral admi xture chem cal and physical conposition, and the m x
design (cenent factor and water-cenmentitious nmaterial ratio). Aggregate
not having a satisfactory denonstrable service record nust have a
durability factor of 50 or nore when subjected to freezing and thawing in
concrete in accordance with COE CRD-C 114. Evaluate and test fine and
coarse aggregates to be used in all concrete for durability in accordance
with ASTM C 88. Results nust not show nore than 18 percent | oss when
subjected to 5 cycles using Magnesium Sul fate. |If Sodium Sulfate is used
results nust not show nore than 12 percent |oss when subjected to 5 cycles.

2.2.1.2 Al kali-Silica Reactivity

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

NOTE: Use first and third options for Navy
projects; use second option for Arny and Air Force.

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

Eval uate and test fine and coarse aggregates to be used in all concrete for
al kal i -aggregate reactivity in accordance with ASTM C 1260. Test both
coarse aggregate size groups if fromdifferent sources. Evaluate the fine
and coarse aggregates separately and in conbi nation, which matches the
Contractor's proposed m x design proportioning, utilizing the nodified
versi on of ASTM C 1260. Test results of the conbination nust have a
nmeasur ed expansion equal to or less than 0.08 percent at 16 days after
casting. Should the test data indicate an expansi on of greater than 0.08
percent, reject the aggregate(s) or performadditional testing, using a
nodi fi ed version of ASTM C 1260 using one of the follow ng options: Modify
ASTM C 1260 as follows to included one of the follow ng options:

a. Uilize the Contractor's proposed |ow al kali portland cenent and
Class F fly ash or Cass N pozzolan in conbination with the proposed
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aggregate percentage for the test proportioning. Use Cass F fly ash
or Cass N pozzolan in the range of 25 percent to 40 percent of the
total cementitious material by mass. Deternine the quantity that wll

neet all the requirenents of these specifications and that will | ower
t he expansion equal to or less than 0.08 percent at 16 days after
casting.

b. UWilize the Contractor's proposed | ow al kali portland cenent and
ground granul ated bl ast furnace (GEBF) slag in conbination with the
proposed aggregate percentage for the test proportioning. Use GGBF
slag in the range of 40 percent to 50 percent of the total cenentitious
material by mass. Determine the quantity that will neet all the

requi renents of these specifications and that will |ower the expansion
equal to or less than 0.08 percent at 16 days.

IR R R R EE RS EEEEEREEEEEEEEEREEEREEEREEEEEEREEEEEEEREEEEEEEEEEEEEREEEEEEEREEEEE SRS

NOTE: The use of LithiumNtrate for nmitigation of
alkali-silica reaction is an alternative for Navy

projects only. However, do not include in a project
speci fication without Navy EFD or NFESC concurrence.

Rk Rk Sk R IR R Sk S kSR S A R S S S O o O Rk S O S R R o

c. Uilize the Contractor's proposed |ow al kali portland cenent and a
[ithiumnitrate adm xture. The lithiumnitrate adm xture may be used
in conbination with either Class "F' fly ash, Cass N pozzol an, or
ground granul ated bl ast furnace (GEBF) slag, at a dosage rate as
recommended by the manufacturer

If any of the above options does not | ower the expansion to | ess than 0.08
percent at 16 days after casting, reject the aggregate(s) and submt new
aggregate sources for retesting. Submt the results of testing to the
Contracting Oficer for evaluation and acceptance.

2.2.1.3 Conmbi ned Aggregate G adation

R R R I R I R R I I R R I R R I R I R R I R R R R I R R I R O O

NOTE: For Air Force Projects include the follow ng
gradation requirenents

Rk Ik b Sk R R R R Sk kR SRR S Sk Sk R Rk O kR SRk ko

In addition to the grading requirenents specified for coarse aggregate and
for fine aggregate, the conbined aggregate gradi ng nmust neet the follow ng
requi renent.

a. The materials selected and the proportions used nmust be such that
when the Coarseness Factor (CF) and the Wbrkability Factor (W) are
plotted on a diagram as described in d. below, the point thus
determned falls within the parall el ogram descri bed therein

b. Determine the Coarseness Factor (CF) fromthe foll ow ng equation

CF = (cumnul ative percent retained on the 9.5 nm

sieve) (100)/ (cumul ati ve percent retained on the 2.36 nm sieve) CF
= (cunul ative percent retained on the 3/8 in.

sieve) (100)/ (curul ati ve percent retained on the No. 8 sieve)

c. The Workability Factor WF is defined as the cumul ative percent

passing the 2.36 nm No. 8 sieve. However, adjust W upwards only, by
2.5 percentage points for each 42 kg 94 pounds of cenmentitious materia
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2

per cubic neter yard greater than 335 kg per cubic nmeter 564 pounds per
cubi c yard

d. Plot a diagramusing a rectangular scale with WF on the Y-axis with
units from20 (bottom) to 45 (top), and with CF on the X-axis with
units from80 (left side) to 30 (right side). On this diagram plot a
paral | el ogramwith corners at the foll owi ng coordi nates (CF- 75, W--28),
(CF- 75, WF-40), (CF-45, W--32.5), and (CF-45, W--44.5. |f the point
determ ned by the intersection of the conmputed CF and WF does not fal

wi thin the above parallelogram change the grading of each size of
aggregate used and the proportions selected as necessary.)

e. Use a blending aggregate to neet the required conbi ned grading.
Thi s bl endi ng aggregate nmust be batched separately. Conpute the

combi ned gradi ng of all aggregates used, in the proportions sel ected,
on the basis of cunul ative percent retained on each sieve specified for
fine and coarse aggregate.

Coar se Aggregate

2.2.2.1 Mat eri al Composition

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

NOTE: Crushing gravel tends to inprove quality and
bond characteristics and generally results in higher
flexural strength of concrete. Wen nixture
proportioning studies or |ocal experience indicates
that low flexural strength concrete will be produced
wi th an uncrushed gravel, the possibility of
produci ng hi gher strength concrete by crushing the
gravel should be investigated. Wen desirable to
limt coarse aggregate to crushed materials, nodify
thi s paragraph appropriately.

Do not, under any conditions, permt use of steel
furnace slag for any aggregate. (It is narkedly
different fromiron blast furnace slag.)

In power check pads, the high tenperatures fromjet
bl ast can cause distress in aggregates in the

concrete. Include bracketed itemif power check
pads are to be constructed. |If no service record is
avai l abl e, lab study of avail abl e aggregates shoul d
be nmade.

Special attention should be given to aggregates to
be used for conpass calibration pads. Aggregates

wi th nmagnetic properties, such as, but not linited
to, magnetite in granites, high-iron mnerals in
traprock, pyrite in limestone, and free iron or iron
oxide in slag aggregate should not be used. When

t he paving of conpass calibration pads is required,
add the bracketed item concerning conpass pads as
additional requirenents for coarse and fine

aggr egat es.

If reclaimed portland cenent concrete is permtted,

retain the bracketed portion regarding reclai ned
PCC, otherw se, delete. |If reclaimed PCCis
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permitted to be used, laboratory studies nust be
performed during the design stage to validate

m xture proportions and to evaluate relative
durability of the concrete produced.

Retai n the bracketed requirenment for washi ng coarse
aggregate if aggregates in the area require it. Add
the requirenent to use a | og washer or ot her
specific equipnent if experience in the area shows
the need. Delete if not needed. It is permssible
to list certain aggregate sources that do not
require washing, if that is appropriate. The

desi gner nust nake the decision during preparation
of specifications; do not make the Resident Engi neer
decide after award if aggregates need to be washed.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Ensure coarse aggregate consists of [[crushed] [uncrushed] gravel], crushed
stone, [crushed adequately seasoned air-cooled iron bl ast-furnace sl ag;
steel furnace slag will not be permitted], [reclainmed portland cenent
concrete] [or a conbination thereof]. [Ensure crushed gravel contains not

| ess than 75 percent of crushed particles by mass in each sieve size, as
determned by COE CRD-C 171.] [Ensure aggregate used for paving conpass
calibration hardstands is free of materials having undesirable magnetic
properties, including magnetite in granite, high-iron nminerals in traprock,
and pyrite in limestone.] [Ensure coarse aggregate used for paving power
check pads is |linmestone, dolomte, basalt or other approved material which
will not cause thermal distress fromjet blast.] [Reclainmed concrete
pavenent or granul ar base produced fromrequired renpval operations nmay be
used for aggregate, provided it nmeets all requirenments specified herein for
aggregates.] Ensure aggregates as delivered to the mxers consist of

cl ean, hard, uncoated particles neeting the requirenments of ASTM C 33/C 33N
except as specified herein. [Wsh coarse aggregate. Ensure washing is
sufficient to renmove dust and other coatings.] [C ean coarse aggregate by
processing with an approved | og washer.] [Ensure iron blast-furnace slag
conformng to the grading to be used in the concrete has a conpact density
of not |ess than 1125 kg/cubic meter 70 I b/cu. ft. determ ned in accordance
with ASTM C 29/ C 29N . Ensure coarse aggregate does not show nore than 40
percent | oss when subjected to the Los Angel es abrasion test in accordance
with ASTM C 131.

2.2.2.2 Particl e Shape Characteristics

Ensure particles of the coarse aggregate are generally spherical or cubica
in shape. Ensure the quantity of flat and el ongated particles in any size
group does not exceed 20 percent by weight as determ ned by the Flat
Particle Test and the Elongated Particle Test of ASTM D 4791. A flat
particle is defined as one having a ratio of width to thickness greater
than 3; an elongated particle is one having a ratio of length to width
greater than 3.

2.2.2.3 Si ze and G ading

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

NOTE: Fill in the blank according to the size
aggregate available in the project area, and the
type of paving. For thin bonded overlays, linit the

nom nal maxi num aggregate size to | ess than
one-third of the uniformoverlay thickness (not
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i ncluding levelling portion). Use nom nal maxi nmum
aggregate size of 37.5 mm (1-1/2 inch) whenever
possible. A 25 mm (1-inch) nom nal naximm
aggregate size nmay be used to avoid durability

probl ens associated with some | arger size aggregate.

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

Ensure the nom nal maxi num size of the coarse aggregate is [37.5] [__ ]
mm[1.5] [__ ] inches. Wen the nom nal maxi num coarse size is greater
than 25 mm 1 inch, grade the coarse aggregates and furnish in two size
groups neeting the individual grading requirenments of ASTM C 33/ C 33V, Size
No. 4 (37.5to0 19.0 m) (1.5 to 0.75 inches) and Size No. 67 (19.0 to 4.75
nm) (0.75 inches to No. 4).

[2.2.2.4 Del eterious Materials - Airfield Pavenents

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

NOTE: Include these deleterious nmateria
requi renents for airfield paving projects only,
ot herwi se, del ete. In Table 5 sel ect col ums

showi ng appropri ate percentage by weight in
accordance with the following. Delete the

i napplicable colum in the table and the headi ng of
t he col um used

Air Freezing Aver age
I ndex Precipitation for any
Weat her Col dest year Singl e Month during
Severity in 30 (a) the Freezing Period
Moder at e 500 or less Any Amount
Moderate (b) 501 or nore Less than 25 nm (1 inch)
Severe 501 or nore 25 mm (1 inch) or nore

(a) Calculated as described in TM 5-852-1. See
ASTM C 33 for sinplified map of CONUS weat her
severity.

(b) In poorly drained areas, the weather should be
consi dered severe even though the other criteria
indicate a rating of noderate.

(c) For Navy projects, select "Negligible Wather"
columm of Table 5. Delete the inapplicable colums
and del ete paragraphs a through h.

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

Ensure the amount of deleterious material in each size group of coarse
aggregate doesl not exceed the limts shown in Table 5 below, determned in
accordance with the test nethods shown.
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TABLE 5
LIM TS OF DELETERI QUS MATERI ALS | N COARSE AGGREGATE
FOR Al RFI ELD PAVEMENTS
Per cent age by Mass

Severe Moderate Negligible

Materials (M Weat her \Weat her Weat her
Clay lunps and friable 0.2 0.2 1.0
particles (ASTM C 142)
Shal e (a) (ASTM C 295) 0.1 0.2 --
Material finer than 0.075 mm 0.5 0.5 1.0

(No. 200 sieve) (b) (ASTM C 117)

Li ght wei ght particles (c) 0.2 0.2 1.0
(ASTM C 123)

C ay ironstone (d) 0.1 0.5 --
(ASTM C 295)

Chert and cherty stone (less than 0.1 0.5 --
2.40 My/ cubic neter density SSD
(2.40 Sp. G.)) (e)

ASTM C 123 fol l owed by ASTM C 295)

G ayst one, nudstone, and 0.1 0.1 --
siltstone (f) (ASTM C 295)

Shaly and argill aceous 0.2 0.2 --
[imestone (g) (ASTM C 295)

Q her soft particles 1.0 1.0 1.0
COE CRD-C 130

Total of all del eterious 1.0 2.0 3.0
subst ances excl usive of materi al
finer than 0.075 nmm (No. 200 sieve)

a. Shale is defined as a fine-grained, thinly lam nated or fissile
sedi nentary rock. It is conmonly conmposed of clay or silt or both. It
has been indurated by compaction or by cenentation, but not so much as
to have becone sl ate.

b. Limt for material finer than 0.075 mm (No. 200 sieve) will be
increased to 1.5 percent for crushed aggregates if the fine naterial
consi sts of crusher dust that is essentially free fromclay or shale.

c. The separation medi um nmust have a density of 2.0 My/cubic neter
(Sp. G. of 2.0). This lint does not apply to coarse aggregate
manuf actured from bl ast-furnace slag unless contam nation is evident.

d. day ironstone is defined as an inmpure variety of iron carbonate,
i ron oxide, hydrous iron oxide, or comnbinations thereof, commonly m xed
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with clay, silt, or sand. It conmonly occurs as dull, earthy
particl es, honbgeneous concretionary masses, or hard-shell particles
with soft interiors. Oher names comonly used for clay ironstone are
“chocol ate bars" and |inopnite concretions.

e. Chert is defined as a rock conposed of quartz, chal cedony or opal

or any nixture of these forms of silica. It is variable in color. The
texture is so fine that the individual mneral grains are too small to
be di stingui shed by the unai ded eye. |Its hardness is such that it
scratches gl ass but is not scratched by a knife blade. It may contain

i mpurities such as clay, carbonates, iron oxides, and other ninerals.
Cherty stone is defined as any type of rock (generally |inestone) that
contains chert as |enses and nodul es, or irregular nasses partially or
conpl etely replacing the original stone.

f. Caystone, nudstone, or siltstone, is defined as a nassive
fine-grained sedinentary rock that consists predoninantly of indurated
clay or silt without lam nations or fissility. It nay be indurated
ei t her by conpaction or by cenmentation.

g. Shaly linestone is defined as |linestone in which shale occurs as
one or nore thin beds or |am nae. These |am nae nay be regular or very
irregul ar and may be spaced froma few inches down to mnute fractions
of an inch. Argillaceous |linestone is defined as a |inestone in which
clay minerals occur disseminated in the stone in the anpbunt of 10 to 50
percent by weight of the rock; when these make up from50 to 90
percent, the rock is known as cal careous (or dolomtic) shale (or

cl aystone, mudstone, or siltstone).

h. Performtesting in accordance with the referenced test nethods,
except that the mni mum sanple size nmust be as specified in Paragraph
TESTI NG DELETERI QUS MATERI ALS- Al RFI ELDS ONLY.

12.2.2.5 Testing Sequence Deleterious Materials -- Airfields Only

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

NOTE: Contact TSMCX for gui dance on avail abl e
petrographers in USACE. Use first option for Navy
projects; second option applies to Arnmy and Air
Force.

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

The Contractor will not be entitled to any extension of tine or additiona
paynment due to any del ays caused by the testing, evaluation, or personne
requi renents. Sanple sizes nmust be in accordance with the referenced test
net hods. The size of the sanple nust be at |east 90 kg 200 pounds for the
19 to 37 mMm 3/4 to 1-1/2 inch size and 12 kg 25 pounds for the 4.75 to 19
nm No. 4 to 3/4 inch coarse aggregate and 5 kg 10 pounds for the fine
aggregate. Provide facilities for the ready procurenment of representative
test sanples. The testing procedure on each sanple of coarse aggregate for
conpliance with limts on deleterious materials is as foll ows:

Step 1: Test full sanple for nmaterial finer than the 0.075 mm No. 200
sieve. Discard material finer than the 0.075 nm No. 200 sieve.

Step 2: Test remaining full sanple for clay |unps and friable
particles and renove.

Step 3: Test remaining full sanple for |ightweight particles
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(Sp. G.2.0) and renove.

Step 4. Test remaining full sanple for chert and/or cherty stone with
SSD density of less than 2.40 Mg/ cubic neter (Sp. G. 2.40). Renove
i ghtwei ght chert and/or cherty stone. Restore other materials |ess
than 2.40 to the sanple.

Step 5: Test remnining sanple for clay-ironstone, shale, claystone,
nmudst one, siltstone, shaly and/or argillaceous |inestone, and renove.

Step 6: Test approxinmately one-fifth of remaining full sanple for
ot her soft particles.

[2.2.2.6 Del et eri ous Material -Road Pavenents

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Use this paragraph only for heavy-duty
pavenents, roads, streets, and parking lots for

vehi cul ar and tracked traffic. Oherw se, delete.
EIE IR R R R R I I I I IR S I I I I R R b I I IR R R I R I I R I S I I I I I R b I S I b R b b I b I b I b I b b b b I I I b I b I

The anmount of deleterious material in each size group of coarse aggregate
shall not exceed the limts in the follow ng table when tested as indicated.

LIMTS OF DELETERI QUS MATERI ALS | N COARSE
AGGREGATE FOR ROAD PAVEMENTS
Per cent age by Mass

Clay lunps and friable particles 2.0
(ASTM C 142)

Material finer than 0.075 mm 1.0
(No. 200 sieve) (ASTM C 117)

Li ght wei ght particles 1.0
(ASTM C 123)

O her soft particles 2.0
(COE CRD-C 130)

Total of all del eterious substances, 5.0
exclusive of material finer than
0.075 mm No. 200 sieve

The Iimt for material finer than the 0.075 mm No. 200 sieve will be
increased to 1.5 percent for crushed aggregates consisting of crusher dust
that is essentially free fromclay or shale. The separation nmedi um for

| i ghtweight particles nust have a density of 2.0 My/cubic neter (Sp. G.
2.0). This limt does not apply to coarse aggregate manufactured from

bl ast-furnace slag unl ess contanmi nation is evident.

12.2.3 Fi ne Aggregate

2.2.3.1 Conposition
Ensure fine aggregate consists of natural sand, manufactured sand, or a
combi nation of the two, and is conposed of clean, hard, durable particles.

[ Ensure aggregate used for paving conpass calibration hardstands is free of
mat eri al s havi ng undesirabl e magnetic properties, including nagnetite in
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2.

granite, high-iron mnerals in traprcok, and pyrite in |inmestone.]
Irrespective of the source fromwhich it is obtained, all fine aggregate
nmust be conposed of clean, hard, durable particles nmeeting the requirenents
of ASTM C 33/C 33N. Stockpile and batch each type of fine aggregate
separately. Particles of the fine aggregate nust be generally spherical or
cubi cal in shape.

.2.3.2 Gradi ng

Ensure grading of the fine aggregate, as delivered to the m xer, conforns
to the requirements of ASTM C 33/C 33N and has a fineness nodul us of not
| ess than 2.50 nor nore than 3.00.

.2.3.3 Del et eri ous Materi al

The anmount of deleterious material in the fine aggregate nust not exceed
the following imts by nass:

Mat eri al Percent age by Mass
Clay lunps and friable particles ASTM C 142 1.0
Material finer than 0.075 nm (No. 200 sieve) ASTM C 117 3.0
Li ght wei ght particles ASTM C 123 using a nedi um 0.5

with a density of 2.0 My/cubic meter (Sp. G. of 2.0))

Total of all above 3.0

.3 CHEM CAL ADM XTURES

. 3.1 CGeneral Requirenents

Chemi cal adm xtures nay only be used when the specific adm xture type and
manufacturer is the sanme material used in the mxture proportioning
studies. The air-entraining admi xture nmust conformto ASTM C 260. An
accel erator conformng to ASTM C 494/ C 494, Type C, nmay be used only when
specified in paragraph: SPECI FI ED CONCRETE STRENGTH AND OTHER PROPERTI ES
and nust not be used to reduce the anmount of cementitious material used.
Cal cium chl ori de and adnmi xtures containing cal ciumchloride nmust not be
used. Ensure retarding or water-reducing adm xture nmeets the requirenents
of ASTM C 494/ C 494N, Type A, B, or D, except that the 6-nonth and 1-year
conmpressive strength tests are waived. ASTM C 494/ C 494V, Type F and G
hi gh range water reduci ng adm xtures and ASTM C 1017/ C 1017M adm xtures
must not be used.

3.2 LithiumN trate

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

NOTE: Contact the TSCMX, Navy EFD, NFESC, or AFCESA
before specifying LithiumNitrate to mtigate
Aggregate-Silica Reaction (ASR). Coordinate with
manuf acturer regarding Lithium Nitrate dosage

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

Ensure the lithium adni xture is a nom nal 30 percent aqueous sol ution of
LithiumNitrate, with a density of 1.2 kilogranms per liter 10 pounds per
gall on, and has the approxi mate chem cal form as shown bel ow
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Consti tuent Limt (Percent by Mass)

LiNo (Lithium N trate) 30 +/- 0.5
SO (Sulfate lon) 0.1 (max)
d (Chloride Ion) 0.2 (max)
Na (Sodi um I on) 0.1 (max)
K (Pot assi um | on) 0.1 (max)

The Lithium Nitrate manufacturer nust provide a trained representative to
supervise the lithiumnitrate adm xture di spensing and m xi ng operations.

2.4 VEMBRANE FORM NG CURI NG COVPOUND

EE SRR I Ik S b O S S S I O R R R Rk S I S kS I I R SR Ik I S I O R Sk I I O S
NOTE: ASTM C 309 may be used for roads and streets

and Navy airfield pavenents. Use CRD-C 300 for Arny
or Air Force airfield pavenent projects.

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

Menbrane form ng curing conpound shall [be a white pigmented conpound
conform ng to COE CRD-C 300.] [conformto ASTM C 309, white-pigmented Type
2, Cass B].

2.5 WATER

Water for mxing and curing rmust be fresh, clean, potable, and free of
injurious amounts of oil, acid, salt, or alkali, except that non-potable
water may be used if it neets the requirenents of ASTM C 94/ C 94M.

2.6 JO NT NMATERI ALS

Rk Ik Sk kR IR R R I O O e S S R Rk Rk S R Rk Ok kS I O I b R R Rk

NOTE: Edit as appropriate for project
requirenents. Coordinate with UFGS 02760 and 02762
for Arny and Air Force projects.

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

2.6.1 Expansi on Joint Materi al

Expansion joint filler nust be a preforned material conformng to |
ASTM D 1751 or] [ASTM D 1752 Type [I1] [I11].] Expansion joint filler nust
be 20 mm 3/4 inch thick, and nust be furnished in a single full depth piece.

2.6.2 Slip Joint Material

Slip joint material nust be 6 nm 1/4 inch thick expansion joint filler
conform ng to para: EXPANSI ON JO NT MATERI AL.

2.7 REI NFORCI NG

Rk Ik kR R IR R R Sk S ke S O R AR Rk R R Rk O o O O R R R IR R I S b I Rk o

NOTE: Edit these paragraphs to conformto project
requi renents. Delete those not needed. Add
epoxy-coated bars (ASTM A 775) or lowalloy bars
(ASTM A 706) when required by design.

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

Ensure all reinforcenent is free fromloose, flaky rust, |oose scale, oil,
grease, mud, or other coatings that m ght reduce the bond with concrete.
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2.

2.

Renoval of thin powdery rust and tight rust is not required. However, do
not use reinforcing steel which is rusted to the extent that it does not
conformto the required dimensions or nechani cal properties.

.7.1 Rei nforcing Bars and Bar Mats

ensure reinforcing bars conformto [ASTM A 615/ A 615, billet-steel] [
ASTM A 996/ A 996l, rail and axle steel], Gade 60 [ ]. Ensure bar mats
conformto ASTM A 184/ A 184N. The bar menbers rmust be [billet] [rail]
[axl e] steel.

.7.2 Def ormed Wl ded Wre Rei nforcenent

Esure defornmed Wel ded Wre Reinforcenent conforns to ASTM A 497/ A 497lv, and
is furnished in flat sheets.

.7.2.1 Fi ber Rei nf or cenent

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

NOTE: Fibers may be used as an alternate for wel ded
wire fabric used for secondary "reinforcenent"” (help
control plastic shrinkage). Do not use fibers for a
structural value. Fibers are required in concrete
for AV-8 |l andi ng pad high tenperature pavenents.

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

ASTM C 1116/ C 1116N. Use 100 percent virgin nylon or polypropyl ene fibers,
23 micron dianmeter, 19 nr 3/4 inch length with a minimumtensile strength of
482 MPa 70 ksi. Add fibers to the concrete nmix at the batch plant at the

rate of 0.89 kg per cubic neter 1.5 I bs. per cubic yard.

8 DONELS AND Tl E BARS

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Retain paragraph on dowels. Even if not
requi red, design should nornmally allow dowels as an
option. Edit tie bars as required by design

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

8.1 Dowel s

Dowel s nmust be single piece bars fabricated or cut to length at the shop or
mll before delivery to the site. Ensure dowels are free of |oose, flaky
rust and | oose scale and are clean and straight. Dowels may be sheared to
| ength provided that the deformation fromtrue shape caused by shearing
does not exceed 1 nm 0.04 inch on the dianeter of the dowel and does not
extend more than 1 mm 0.04 inch fromthe end of the dowel. Dowels must be
pl ain (non-deforned) steel bars conformng to ASTM A 615/ A 615V, Gade 40
or 60; ASTM A 996/ A 996, G ade 50 or 60. Ensure paint for dowels conforns
to M L-DTL-24441/20. As an alternate to paint, epoxy coatings conformn ng
to ASTM A 775/ A 775N may be used. Ensure grout retention rings are fully
circular netal or plastic devices capable of supporting the dowel until the
epoxy hardens.

.8.2 Dowel Bar Assenblies

Dowel bar assenblies nust consist of a franework of nmetal bars or wres
arranged to provide rigid support for the dowels throughout the paving
operation, with a mninumof four continuous bars or w res extendi ng al ong

SECTION 32 13 13.03 Page 30



the joint line. ensure the dowels are welded to the assenbly or held
firmy by mechanical |ocking arrangenments that will prevent themfrom
rising, sliding out, or beconing distorted during paving operations.

2.8.3 Tie Bars

Ensure tie bars are deformed steel bars conforming to ASTM A 615/ A 615l, or
ASTM A 996/ A 996, Gade 60 [__ ], and of the sizes and di nensions
indicated. Deforned rail steel bars and high-strength billet or axle stee
bars, Grade 50 or higher, must not be used for bars that are bent and

strai ghtened during construction. Refer to Section 34 73 13 MOORI NG AND
GROUNDI NG PO NTS FOR Al RCRAFT.

2.9 EPOXY RESI N

Ensure all epoxy-resin materials are two-conmponent materials conformng to
the requirenents of ASTM C 881/ C 881l, C ass as appropriate for each
application tenperature to be encountered, except that in addition, the
materials nust nmeet the follow ng requirenents:

a. Material for use for enbeddi ng dowels and anchor bolts nust be
Type |V, G ade 3.

b. WMterial for use as patching materials for conplete filling of
spal I s and other voids and for use in preparing epoxy resin nortar
nmust be Type 111, Gade as approved.

c. Material for use for injecting cracks nust be Type |V, Gade 1

d. WMaterial for bonding freshly nixed portland cenent concrete or
nortar or freshly mixed epoxy resin concrete or nortar to hardened
concrete nust be Type V, Grade as approved.

2.10 SPECI FI ED CONCRETE STRENGTH AND OTHER PROPERTI ES

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

NOTE: Fill in blanks as appropriate. Specified
strength nust be the flexural strength used in the
structural design of the pavement and shoul d not
exceed 650 psi (4.5 MPa) at 90 days of age.

Desi gner nust al so ensure that this strength is
attainable with the avail abl e aggregates, w thout
excessive cement content. Air content should be
specified as 6 percent where freezing and thawing is
a concern and 4 percent where it is not a concern
Specify strength at 90 days. However, nodify to
28-days inline 2 if 28-day strength is used in

par agraph, Flexural Strength and Thi ckness. Be sure
this and succeedi ng paragraphs correl ate.

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

2.10.1 Specified Flexural Strength

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

NOTE: The designer has the option BEAMS or

CYLI NDERS/ BEAMS to specify flexural strength for
concrete. Use first sentence option for BEAMS and
second sentence option for CYLI NDERS/ BEAMS

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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2.

Specified flexural strength, R for concrete is [__ ] MPa psi at [28]

[90] days, [as determined by tests made in accordance with ASTM C 78 of
beans fabricated and cured in accordance with ASTM C 192/ C 192V [ as

determ ned by equival ent flexural strength, as specified in paragraph

M xture Proportioning for Flexural Strength]. Maxinmum all owabl e

wat er-cementitious material ratio is 0.45. The water-cenmentitious material
ratio will be the equivalent water-cenment ratio as determ ned by conversion
fromthe weight ratio of water to cement plus pozzol an, and ground

granul ated bl ast furnace slag by the mass equi val ency nethod described in
ACI 211.1. The concrete nmust be air-entrained with a total air content of
[ ] plus or minus 1.5 percentage points, at the point of placenent.
Determine air content in accordance with ASTM C 231. The maxi num al | owabl e
slump of the concrete at the point of placenent is 50 nm 2 inches for
pavenent constructed with fixed forms. For slipforned pavenent, at the
start of the project, select a maxi mum al |l owabl e sl unp which will produce

i n-place pavenent neeting the specified tolerances for control of edge
slunp. The selected slunp is applicable to both pilot and fill-in Ianes.

.10. 2 Concrete Tenperature

The tenperature of the concrete as delivered nust conformto the
requi rements of paragraphs: PAVING | N HOT WEATHER and PAVI NG | N COLD
WEATHER. Determ ne tenperature of concrete in accordance wth

ASTM C 1064/ C 1064N.

10. 3 Concrete Strength for Final Acceptance

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

NOTE: The designer has the option to specify
concrete strength by using CYLI NDERS/ BEAMS or

BEAMS. Use first bracketed sentence for

CYLI NDERS/ BEAMS and t he scond bracketed sentence for
BEAMS

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

[ The strength of the concrete will be considered acceptabl e when the
average equival ent [90-day] [28-day] flexural strengths for each lot are
above the' Specified Flexural Strength' as determ ned by correlation with
14-day conpressive strength tests.][The strength of the concrete will be
consi dered acceptabl e when the [90-day] [28-day] flexural strengths for
each |l ot are above the' Specified Flexural Strength'.]

11 M XTURE PROPORTI ONS

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Edit bracketed itens as appropriate.

Nornmal |y, permt accelerator only with fast-track
paving. |f approval has been obtained and airfield
pavenment has been desi gned and specified for 28-day
flexural strength in paragraph: SPECH Fl ED FLEXURAL
STRENGTH, nodify the foll ow ng subparagraphs
accordingly. Do the same if this is road pavenent
designed for 28-day strength. Use the higher

bracketed cenent content if pozzolan is used.
ER R IR I I 2 R R R R R I I I R R R R I I R R R R S S I R R R S S I R R R R I I R R S I R R R R R I I I
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2.11.1 Conposition

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: Use the first option for Arny and Air Force
j obs; use the second option for Navy jobs only.

For concrete exposed to high tenperatures under
F/ A-18 or B-1 auxiliary power unit exhaust the
followi ng mx (per cubic yard) can be used as a

gui de:
Type |I-11 low al kali cenent 529 pounds
Fly ash dass F 176 pounds

Expanded Shal e Coarse Aggregate 800 pounds
(e.g. Stalite or Haydite 3/4 to #4)

Expanded Shal e Fi ne Aggregate 926 pounds
(e.g. Stalite or Haydite m nus #4)

Wat er 35 gal l ons
Sl unp (superplasticizer allowed) 4 inches
Air 5- 8%

Wat er/ Cenentitious Ratio 0.41

Fl exural Strength at [56] days 4.5 MPa [ 650 psi]
Conpressive Strength at [56] days 34.5 MPa [ 5000psi ]

Fi nal wei ght (per cubic yard) will be affected by
the actual aggregate density. Solite aggregate has
al so been used successfully.

For AV-8 applications add fibers in accordance wth
paragraph 2.1.4., or use trap rock

Magnesi um anmoni um phosphat e cenent (such as Set 45)
wi || provide increased resistance to thermal and
chemi cal deterioration, but will result in very
expensi ve concrete that sets very quickly.

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

Ensure concrete is conposed of cenmentitious material, water, fine and
coarse aggregates, and adm xtures. Class F flyash or Class N Pozzol an, if
used with non al kali reactive aggregates, nust consist of not |less than 15
percent of the cenentitious material by nmass and not nore than 35 percent.
GGBF slag, if used with non alkali reactive aggregates, nust consist of not
| ess than 20 percent of the cenentitious material by mass and not nore than
50 percent. If Cass F fly ash, Cass N pozzolan, or G&F slag is required
to mtigate potential alkali-aggregate reactivity, the percentage by mass,
as determned fromthe nodified ASTM C 1260 testing nust be used in the

m xture proportioning studies. Use Cass F pozzolan or GEBF slag in al
concrete mxtures. Cass F pozzolan nust consist of not |ess than 25
percent of cenentitious materials by mass and not nore than 40 percent.
GEBF slag nmust consist of not |ess than 40 percent of the cenentitious

mat eri al by mass and not nore than 50 percent. The total cenentitious

mat eri al content nust be at |east [280 kg/cubic neter 470 I b./cu. yd.] [310
kg/ cubic nmeter 517 Ib./cu. yd.]. Ensure admixtures consist of air

entrai ning adm xture [and al so includes] [and may al so include, as
approved] [accel erator] [retarder] [water-reducing adm xture].

2.11.1.1 Concrete for H gh Tenperature Pavenents

Ensure concrete exposed to high tenperatures under jet exhaust confornms to
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one of the follow ng m xes:

Concrete exposed to the auxiliary power unit of F/ A-18 and B-1 aircraft
shoul d use expanded shale for both the coarse and fine aggregate.

Concrete in AV-8 | andi ng pads shoul d use expanded shale for both the
coarse and fine aggregate, and fibers in accordance w th paragraph
FI BER REI NFORCEMENT

Al ternatively, concrete in continuously reinforced AV-8 | andi ng pads
can include fine grained trap rock from unweat hered di abase or basalt.

2.11.2 Proportioning Studies

Trial design batches, m xture proportioning studies, and testing
requirenents are the responsibility of the Contractor. Base trial mxtures
havi ng proportions, slunps, and air content suitable for the work on

net hodol ogy described in ACl 211.1, nodified as necessary to accommobdate
flexural strength.

2.11.2.1 Wat er-Cenent Ratio

Use at least three different water-cenment ratios, which will produce a
range of strength enconpassing that required on the project. The nmaxi mum
al l owabl e water-cenent ratio required in paragraph: SPECH FI ED FLEXURAL
STRENGTH wi I | be the equival ent water-cenment ratio as determ ned by
conversion fromthe mass ratio of water to cenent plus pozzol an, and ground
granul ated bl ast furnace (G&BF) slag by the weight equival ency nmethod as
described in ACl 211.1. 1In the case where GEBF slag is used, include the
mass of the GEBF slag in the equations in ACI 211.1 for the term P, which
is used to denote the mass of pozzolan. Proporation |aboratory tria

m xtures for maxi mumpermtted slunp and air content.

2.11.2.2 Trial Mxture Studies

Make separate sets of trial mxture studies for each conbination of
cenentitious materials and each conbi nati on of adni xtures proposed for

use. Do not use a combination of either until proven by such studies,
except that, if approved in witing and otherw se permtted by these
specifications, an accelerator or a retarder may be used w t hout separate
trial mxture study. Design each mxture to pronote easy and suitable
concrete placenent, consolidation and finishing, and to prevent segregation
and excessive bl eeding.

2.11.2.3 M xt ure Proportioning Procedure
The Contractor nust performthe foll ow ng:

a. Fabricate, cure and test 6 test specinens per age for each mxture
at 28 [ ] and 90 [ ] days.

b. Using the average strength for each w (c+p), plot the results from
each mi xture on separate graphs for w (c+p) versus 28-day strength.

c. Fromthe graphs select a w (c+p) which will produce a mxture
giving a 28-day strength equal to the required strength.
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11.3 Average Strength Required for M xtures

In order to ensure neeting, during production, the strength requirements
specified, the mxture proportions selected nust produce a required average
strength, f'cr, exceeding the specified strength, f'c, in accordance with
procedures in Chapter 3 of ACH 301, "Proportioning."

PART 3 EXECUTI ON

3.

3.

1 PREPARATI ON FOR PAVI NG
Bef ore comenci ng pavi ng, performthe follow ng:

Ensure forns are in place, cleaned, coated, and adequately
support ed.

Ensure equi prrent for spreadi ng, consolidating, screeding,
finishing, and texturing concrete is at the paving site, clean and
in proper working order.

Ensure all equipnent and material for curing and for protecting
concrete fromweat her or nechanical danage is at the paving site,
in proper working condition, and in sufficient amount for the
entire placenent.

1.1 Weat her Prevention

When wi ndy conditions during paving appear probable, equi pnent and materi al
nust be at the paving site to provide w ndbreaks, shading, fogging, or
other action to prevent plastic shrinkage cracking or other damagi ng drying
of the concrete.

.2 CONDI TI ONI NG OF UNDERLY! NG MATERI AL

Underlying material, [subgrade] [base course] [subbase course], upon which
concrete is to be placed nust be clean, danp, and free fromdebris, waste
concrete or cenent, frost, ice, and standing or running water. After the
underlying material has been prepared for concrete placenent, no equi pnent
is permtted thereon.

.3 WEATHER LI M TATI ONS

. 3.1 Pl acenent and Protection During |Inclement \Wat her

Fol | ow practice found in ACl 325.9R, Chapter 10.

. 3.2 Pavi ng in Hot Weat her

The tenperature of concrete must not exceed 32 degrees C. 90 degrees F
Ensure steel forms, dowels and reinforcing is cooled prior to concrete

pl acement when steel tenperatures are greater than 49 degrees C 120 degrees
F. Follow practices found in AClI 305R

.3.3 Prevention of Plastic Shrinkage Cracking

During weather with low hum dity, and particularly with high tenperature
and appreci able wind, develop and institute neasures to prevent plastic
shrinkage cracks from developing. |If plastic shrinkage cracking occurs,
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halt further placenent of concrete until protective neasures are in place
to prevent further cracking. Periods of high potential for plastic
shri nkage cracking can be anticipated by use of Fig. 2.1.5 of ACl 305R

3.3.4 Pavi ng in Cold Wat her

Ensure col d weat her paving conforms to ACI 306R. Do not begin placenent of
concrete unless the anbient tenperature is at |east 2 degrees C 35 degrees F
and rising. Thereafter, halt placenent of concrete whenever the anbient
temperature drops below 5 degrees C 40 degrees F. Wen the anbient
tenmperature is less than 10 degrees C 50 degrees F, ensure the tenperature
of the concrete when placed is not |ess than 10 degrees C 50 degrees F nor
nore than 25 degrees C 75 degrees F. Ensure materials entering the m xer
are free fromice, snow, and frozen lunps. Do not incorporate salt,
chemicals or other materials in the concrete to prevent freezing. |If
al | oned under paragraph: M XTURE PROPORTI ONS, an accel erating adm xture may
be used when the anbient tenperature is bel ow 10 degrees C 50 degrees F
Provi de covering and other neans for maintaining the concrete at a
tenmperature of at |least 10 degrees C 50 degrees F for not |ess than 72
hours after placing, and at a temperature above freezing for the remai nder
of the curing period.

3.4 CONCRETE PRODUCTI ON

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

NOTE: Designer nust correlate these paragraphs with
paragraph EQUI PMENT. Delete itemin brackets if
truck mixers are not permtted.

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

Ensuyre batching, nixing, and transporting confornms to ASTM C 94/ C 94.

The equi pnent nust have a capacity sufficient to maintain a continuous,

uni form forward novenent of the paver. A batch ticket fromthe operator of
the batching plant nust acconpany every | oad of concrete delivered to the
paving site. Ensure tickets are on approved forms and show at |east the
mass, or volune, of all ingredients in each batch delivered, [the water
meter and revolution meter reading on truck m xers] and the tinme of day.
Deliver tickets to the placing foreman who nust keep themon file and
deliver themto the Governnment weekly.

3.5 PAVI NG

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

NOTE: Designer nust correlate these paragraphs with
par agraph EQUI PMENT. UFGS 02753 shoul d be used if
slip formpaving operations are antici pated.

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

3.5.1 CGeneral Requirenents

Construct paverment with paving and finishing equipment utilizing rigid
fixed forns or by use of slipform paving equipnent. Control paving

equi prent and its operation, and coordinate with all other operations, such
that the paver-finisher has a continuous forward novenent, at a reasonably
uni form speed, from beginning to end of each paving | ane, except for

i nadvertent equi pnment breakdown.
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3.5.2 Consol i dati on

Consol idate concrete with the specified type of |ane-spanning,

gang- nount ed, nechani cal, imrersion type vibrating equi pnent nounted in
front of the paver, supplenented, in rare instances as specified, by
hand- operated vibrators. Insert the vibrators into the concrete to a depth

that will provide the best full-depth consolidation but not closer to the
underlying material than 50 mm 2 inches.

3.5.3 Fi xed Form Pavi ng

Ensure paving equi prent for fixed-form paving and its operation conforns to
the requirenents of paragraph EQU PMENT, all requirenents specified above
under paragraph PAVING and as specified herein.

3.5.3.1 Fornms for Fixed Form Pavi ng

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

NOTE: Del ete subparagraph d. when overlay pavenents
are not required.

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

a. Ensure straight forns are nade of steel and furnished in
sections not less than 3 m10 feet in length. Use flexible or
curved forns of proper radius for curves of 31 m 100-foot radius
or less. Ensure wood forns for curves and fillets are nmade of

wel | - seasoned, surfaced plank or plywod, straight, and free from
warp or bend. Ensure wood forns are adequate in strength and
rigidly braced. Forns nust have a depth equal to the pavenent

thi ckness at the edge. Maxinmum vertical deviation of top of any
side form including joints, nust not vary froma true plane nore
than 3 mMm 1/8 inch in 3 m10 feet, and the upstanding |eg shal

not vary nmore than 6 mm 1/4 inch

b. Tightly lock formsections and ensure they are free fromplay or
novenent in any direction. Provide forns with adequate devices
for secure settings so that when in place they will wthstand,
wi thout visible spring or settlenment, the inpact and vibration of
the consolidating and finishing equi pnent.

c. Set forms for full bearing on foundation for entire length and
wi dth and in alignnent with edge of finished pavenent. Support
fornms during entire operation of placing, conpaction, and
finishing so that forms will not deviate vertically nore than 3 mm
0.01 foot fromrequired grade and el evations indicated. Do not
pl ace concrete until setting of forns has been checked and
approved by the CQC team

d. For overlay pavenments and for other |ocations where forns nust be
set on existing pavenents, hold forns securely in place with
stakes or by other approved nethods. Holes in existing pavenents
for formstakes nust be carefully drilled by nethods which wll

not crack or spall the existing pavenent. After use, fill the
hol es flush with the surroundi ng surface using approved nateri al
prior to overlying materials being placed. |nmmediately

di sconti nue any met hod which does not hold the formsecurely or
whi ch danages the existing pavenent. Prior to setting forns for
pavi ng operations, denonstrate the proposed formsetting
procedures at an approved | ocation and do not proceed further
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until the proposed nethod is approved by the Contracting Oficer

3.5.4 Sli pf or m Pavi ng

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

NOTE: Retain slipformpaving as an option unl ess

there are specific, valid reasons for deleting it.
Be sure all other paragraphs correlate with choice
made here.

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

3.5.4.1 Cener a

Ensure paving equi prent for slipformpaving and its operation confornms to
the requirenent of paragraph EQU PMENT and all requirenments specified
above.

3.5.4.2 CGui del i nes for Slipform Paving

Gui del i nes nmust be accurately and securely installed well in advance of
concrete placenent. Provide supports at necessary intervals to elimnate
all sag in the guideline when properly tightened. Ensure the guideline is
high strength wire set with sufficient tension to renove all sag between
supports. Securely stake supports to the underlying material or namke ot her
provisions to ensure that the supports will not be displaced when the
guideline is tightened or when the guideline or supports are accidentally
touched by workmen or equi pnent during construction.

3.5.4.3 Laser Controls

If the Contractor proposes to use any type of autonmatic |aser controls, a
detail ed description of the systemnnust be submitted and a trial field
demonstration performed in the presence of the Contracting Oficer at |east
one week prior to start of paving. Approval of the control systemis based
on the results of the denpbnstration and on continuing satisfactory
operation during paving.

3.5.5 Pl aci ng Reinforcing Stee

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Delete bracketed itemif CRCP is not being
construct ed.

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

Position the reinforcenment on suitable chairs securely fastened to the
subgrade prior to concrete placenent. Vibrate concrete after the steel has
been placed. Regardless of placenent procedure, ensure the reinforcing
steel is free fromcoatings which could inpair bond between the steel and
concrete, and indicate laps in the reinforcenment as indicated. 1In lieu of
the above, automatic reinforcement depressing attachnents may be used to
position the reinforcenent provided the entire operation is approved by the
Contracting Oficer. Regardless of the equipnent or procedures used for
installing reinforcenent, ensure that the entire depth of concrete is
adequat el y consol i dat ed.

3.5.6 Pl aci ng Dowel s and Tie Bars

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Delete references to slipform paving
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installation of dowels and tie bars if slipform
paving is not allowed. Delete references to
installation in contraction joints if not required.
Del ete bracketed references to tie bars, if tie bars
are not used.

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

The nethod used in installing and hol ding dowels in position nust ensure
that the error in alignment of any dowel fromits required horizontal and
vertical alignment after the pavenent has been conpleted will not be
greater than 3 mmper 300 mMmm 1/8 in. per ft. Except as otherw se specified
bel ow, horizontal spacing of dowels nust be within a tolerance of plus or
m nus 15 mm 5/8 inch. Check the horizontal alignment with a fram ng
square. Do not place dowels [and tie bars] closer than 0.6 times the dowel
bar [tie bar] length to the planned joint line. |If the last regularly
spaced dowel [tie bar] is closer than that dinension, it nust be noved away
fromthe joint to a location 0.6 tinme the dowel bar [tie bar] |ength.
Install dowels as specified in the foll owi ng subparagraphs.

.5.6.1 Contraction Joints

Hol d dowels [and tie bars] in longitudinal and transverse contraction
joints within the paving | ane securely in place, as indicated, by nmeans of
rigid metal franes or basket assenblies of an approved type. Hold the
basket assenblies securely in the proper |ocation by nmeans of suitable pins
or anchors.

.5.6.2 Construction Joints-Fi xed Form Pavi ng

Install dowels [and tie bars] using the bonded-in-place nmethod. Do not
install by removing and replacing in preforned holes. Prepare dowels [and
tie bars] and place across joints where indicated, correctly aligned, and
securely held in the proper horizontal and vertical position during placing
and finishing operations, by nmeans of devices fastened to the forns.

.5.6.3 Dowel s Installed I n Hardened Concrete

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

NOTE: The first option is for "Cylinders/Beans" and
the second option is for "Beans".
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Install dowels in hardened concrete by bonding the dowels into holes

drilled into the hardened concrete. Drill holes approximately 3 nm 1/8 inch
greater in dianeter than the dowels into the hardened concrete. Repair

any damage to the concrete face during drilling as directed. Bond dowels

in the drilled holes using epoxy resin. Inject epoxy resin at the back of

the hole before installing the dowel and extruded to the collar during
insertion of the dowel so as to conpletely fill the void around the dowel.

Do not apply by buttering the dowel. Hold the dowels in alignnent at the
collar of the hole, after insertion and before the grout hardens, by neans
of a suitable netal or plastic grout retention ring fitted around the dowel.

.5.6.4 Lubricati ng Dowel Bars
W pe clean the portion of each dowel intended to nove within the concrete

or expansion cap and coat with a thin, even filmof lubricating oil before
the concrete is placed.
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6 FI NI SHI NG

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: Edit bracketed itens as appropriate. Retain
sl i pf orm pavi ng subparagraph only when it is
acceptable. Delete Other Types of Finishing

Equi pnrent here and in PART 1, if not wanted. Hand
finishing is to be allowed only for isolated, small,
odd- shaped sl abs or places inaccessible to the paver

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Fi ni shing operations shall be a continuing part of placing operations
starting i medi ately behind the strike-off of the paver. Provide initial
finishing by the transverse screed or extrusion plate. The sequence of
operations are transverse finishing, |ongitudinal machine floating if used,
strai ghtedge finishing, texturing, and then edging of joints. Finish by
the nmachine nethod. Use the hand nethod only on isolated areas of odd slab
wi dt hs or shapes and in the event of a breakdown of the mechanica

finishing equipnment. Keep supplenental hand finishing for machine finished
pavenent to an absolute mininum Make every effort to prevent bringing
excess paste to the surface and halt any operations which produce nore than
3 mm 1/8 inch of paste (nortar, water, laitance, etc.) over the top |ayer
of coarse aggregate i medi ately and the equi pnent, m xture, or procedures
nodi fi ed as necessary.

.6.1 Machi ne Fini shing Wth Fi xed Forns

Use a nmachine designed to ride the forms and operate to screed and
consolidate the concrete. Replace nmachines that cause displacenent of the
forns. The nmachine shall nake only one pass over each area of pavenent.

If the equi pment and procedures do not produce a surface of uniform
texture, true to grade, in one pass, imediately stop the operation and the
equi prent, m xture, and procedures adjusted as necessary.

.6.2 Machi ne Finishing with Slipform Pavers.

Operate the slipformpaver so that only a very mninum of additiona
finishing work is required to produce pavenent surfaces and edges neeting
the specified tol erances. A self-propelled nonrotating pipe float may be
used while the concrete is still plastic, to renove mnor irregularities
and score marks. allow only one pass of the pipe float. |If there is
concrete slurry or fluid paste on the surface that runs over the edge of
the pavenent, imediately stop the paving operation and the equi pnent,

m xture, or operation nodified to prevent formation of such slurry.

.6.3 Surface Correction and Testing

After all other finishing is conpleted but while the concrete is stil
plastic, elimnate mnor irregularities and score marks in the pavenent
surface by neans of cutting straightedges. Use straightedges 4 m 12 feet
in length and operate fromthe sides of the pavenment and from bridges.
Equi p a strai ghtedge operated fromthe side of the pavenent with a handle 1
m 3 feet longer than one-half the width of the pavenent. Then test the
surface for trueness with a straightedge held in successive positions
parallel and at right angles to the center line of the pavenent, and the
whol e area covered as necessary to detect variations. Advance the
strai ght edge al ong the pavenent in successive stages of not nore than
one-half the length of the straightedge. Immediately fill depressions with
freshly m xed concrete, then strike off, consolidate, and refinish. Strike
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of f and refinish projections above the required el evation. Produce the
surface finish of the pavenent essentially by the finishing machi ne and not
by subsequent hand finishing operations. Al hand finishing operations are
subj ect to approval and nust be nodified when directed.

.6.3.1 Edge Sl unp

Determ ne slunp of edges with a 3.66 nm 12 foot straightedge. Before the
concrete hardens, correct edge slunmp of pavenent exceeding 6 mr 1/4 inch at
edge of pavenent. Limt the area affected by the downward novenent of the
concrete along the pavenent edge to not nore than 450 nmr 18 inches fromthe
edge.

.6.4 Hand Fi ni shi ng

As soon as placed and consolidated, strike off and screed concrete to
required cross section. |f necessary, place and screed additional concrete
and float until a satisfactory surface has been produced. Advance floating
operation not nore than half the Iength of the float and then continue over
new and previously floated surfaces. Limt hand finishing to snal

irregul ar areas not accessible with finishing nmachine.

6.5 Texturing

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

NOTE: Designer nust select type of texturing
desired, retain that subparagraph, and delete the
others. A genuine effort should be nade to
determine the type of texturing, if any, desired by
the using service. |f no guidance is given, the
usual default method should be burlap drag. Edit
bracket ed phrases as appropriate. For Air Force
airfield paving projects, do not specify artificial
turf or wire conb textures. Use UFGS-02981A,
GROOVI NG FOR Al RFI ELD PAVEMENTS, to specify saw cut
grooves. |If other then a burlap drag textured finish
is required, add the appropriate paragraph(s) as
shown below. Spring tine grooving is limted to use
on roads and streets only.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

Bef ore the surface sheen has di sappeared and before the concrete hardens,
give the surface of the pavenent a texture as described herein. After
curing is conplete, thoroughly power broomall textured surfaces to rempve
all debris.

.6.5.1 Burl ap Drag Surface

Apply surface texture by draggi ng the surface of the pavenent, in the
direction of the concrete placement, with an approved burlap drag. Operate
the drag with the fabric moist, and the fabric clean; change as required to
keep clean. Performthe dragging so as to produce a uniformfinished
surface having a fine sandy texture w thout disfiguring marks.

.6.5.2 Artificial Turf Drag Surface

Apply artificial turf texture by dragging the surface of the pavenent in
the direction of concrete placenment with an approved full-w dth drag nmade
with artificial turf. Ensure at least 600 mm2 feet of the artificial turf
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is in contact with the concrete surface during texturing operations.
Ensure the corrugations are uniformin appearance and approximately 2 nm
1/16 inch in depth.

.6.5.3 Br oom Text uri ng

Apply surface texture using an approved nechani cal stiff bristle broomdrag
of a type that will uniformy score the surface transverse to the pavenent
center line. The broom nmust be capable of traversing the full width of the
pavenent in a single pass at a uniformspeed and with a uniform pressure.
Overl ap successive passes of the broomthe m ni mum necessary to obtain a
uniformy textured surface. Wsh broons thoroughly at frequent intervals
during use. Rempve worn or danaged broons fromthe job site. Conplete
crooni ng before the concrete has hardened to the point where the surface
will be unduly torn or roughened, but after hardening has progressed enough
so that the nortar will not flow and reduce the sharpness of the scores.
Ensure the scores are uniformin appearance and approximately 1.5 nm 1/ 16
inch in depth but not nore than 3 nrm1/8 inch in depth. Hand broomng is
permitted only on isolated odd shaped sl abs or slabs where hand fi nishing
is permtted. For hand broonming, use broonms with handl es |onger than half
the width of slab to be finished. Draw the hand broons transversely across
the surface fromthe center line to each edge with slight overl apping
strokes.

.6.5.4 Wre-Conb Texturing

Apply surface texture using an approved nechani cal wire conb drag operated
to conb the surface transverse to the pavenent center line. Use a conb
capabl e of traversing the full width of the pavenent in a single pass at a
uni form speed and with a uni form pressure. Overlap successive passes of
the comb the m ni num necessary to obtain a continuous and uniformy
textured surface. Conplete texturing before the concrete has hardened to
the point where the surface and edges will be unduly torn, but after
hardeni ng has progressed to the point where the serrations will not close
up. Ensure the serrations are 2 to 5 nm1/16 to 3/16 inch deep, 1.5 to 3
nm 1/16 to 1/8 inch wide, and spaced 9.5 nm 3/8 inch apart. Produce
transverse texturing grooves in straight lines across each lane within a
tolerance of plus or mnus 12 M 1/2 inch of a true line.

.6.6 Edgi ng

After texturing has been conmpleted, carefully finish the edge of the slabs
along the forms, along the edges of slipforned |anes, and at the joints
with an edging tool to forma snooth rounded surface of 3 nm 1/8 inch
radius. Elimnate tool marks, smooth the edges and make true to line. Do
not add water to the surface during edging. Take extrene care to prevent
overwor ki ng the concrete.

.6.7 Qutlets in Pavenent

Construct recesses for the tie-down anchors, lighting fixtures, and ot her
outlets in the pavenent to conformto the details and di nensi ons shown.
Carefully finish the concrete in these areas to provide a surface of the
sanme texture as the surrounding area that will be within the requirenents
for plan grade and surface snpot hness.

7 CURI NG

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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NOTE: Retain bracketed itemat end of first

par agr aph nmandati ng 24 hour noist cure only where
locally required and only where approved by the
using service. Menbrane curing should be the first
choi ce of curing nethods.

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

7.1 Protecti on of Concrete

Conti nuously protect concrete against |oss of noisture and rapid
tenmperature changes for at least 7 days fromthe conpletion of finishing
operations. Keep all equipnent needed for adequate curing and protection
of the concrete on hand and ready for use before actual concrete placenent
begins. If any selected nethod of curing does not afford the proper curing
and protection agai nst concrete cracking, remove and repl ace the damaged
pavenent, and enpl oy another nethod of curing as directed. Acconplish
curing by one of the follow ng nethods [except use only noist curing for
the first 24 hours].

. 7.2 Menbr ane Curi ng
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NOTE: The first option is for Army and Air Force
jobs; the second option is for Navy projects only.
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Apply a uni form coating of white-pignmented, menbrane-formning, curing
conmpound to the entire exposed surface of the concrete as soon as the free
wat er has di sappeared fromthe surface after [finishing] [noist curing
ceases]. Along the forned edge faces, apply it imediately after the forns
are renoved. Do not allow concrete to dry before the application of the
menbrane. |f any drying has occurred, mpoisten the surface of the concrete
with a fine spray of water, and apply the curing compound as soon as the
free water disappears. Apply the curing conpound to the finished surfaces
by nmeans of an approved autonatic spraying machine. Apply the curing
conpound with an overl apping coverage that will give a two-coat application
at a coverage of 10 square neters per L 400 square feet per gallon, plus or
m nus 5.0 percent for each coat. A one-coat application may be applied
provi ded a uniform application and coverage of 5 square meters per L 200
square feet per gallon, plus or mnus 5.0 percent is obtained. Apply the
curing conpound with a single overlapping application that will give a

uni form coverage of 3.7 square neters/L 150 square feet per gallon. Permt
the application of curing compound by hand-operated, nechani cal powered
pressure sprayers only on odd wi dths or shapes of slabs and on concrete
surfaces exposed by the renoval of forms. Wen the application is made by
hand- oper at ed sprayers, apply a second coat in a direction approxi mately at
right angles to the direction of the first coat. |f pinholes, abrasions,
or other discontinuities exist, apply an additional coat to the affected
areas within 30 minutes. Respray concrete surfaces that are subjected to
heavy rainfall within 3 hours after the curing conpound has been applied by
the met hod and at the coverage specified above. |Inmediately respray areas
where the curing conpound i s damaged by subsequent construction operations
within the curing period. Protect concrete surfaces to which
menbr ane- curi ng conpounds have been applied during the entire curing period
from pedestrian and vehicular traffic, except as required for joint-saw ng
operations and surface tests, and from any other possible damage to the
continuity of the menbrane.
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3.7.3 Moi st Curi ng

Mai ntain concrete to be mpoist-cured continuously wet for the entire curing
period, or until curing conmpound is applied, comrencing inmedi ately after
finishing. |If forms are renoved before the end of the curing period,
performcuring as on unformed surfaces, using suitable materials. Cure
surfaces by pondi ng, by continuous sprinkling, by continuously saturated
burlap or cotton mats, or by continuously saturated plastic coated burl ap.
Use burlap and mats that are clean and free fromany contani nation and
conpl etely saturate before placing on the concrete. Lap sheets to provide
full coverage. The Contractor nust have an approved work systemto ensure
that noist curing is continuous 24 hours per day and that the entire
surface is wet.

3.8 JO NTS
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NOTE: Edit bracketed itens in follow ng

subpar agraphs to conformto design requirenents.
Even i f not required, dowels should be pernitted for
construction joints. The effect of tie bars on the
pavenent action and potential cracking should be
anal yzed before requiring or permtting their use.
Renmove joint types not required in the project.
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3.8.1 CGeneral Requirenments for Joints

Joints must conformto the |ocations and details indicated and must be
perpendicular to the finished grade of the pavenent. Ensure all joints are
strai ght and continuous fromedge to edge or end to end of the pavenent
with no abrupt offset and no gradual deviation greater than 12 nm 1/2 inch
VWere any joint fails to nmeet these tol erances, renove the sl abs adjacent
to the joint and replace at no additional cost to the Governnent. Make no
change fromthe jointing pattern shown on the drawi ngs without witten
approval of the Contracting Oficer. Seal joints inmediately follow ng
curing of the concrete or as soon thereafter as weather conditions permt.
Seal joints as specified in Section [32 01 19 FIELD MOLDED SEALANTS FOR
SEALI NG JO NTS IN RIG D PAVEMENTS] [32 13 73 COVPRESSI ON JO NT SEALS FOR
CONCRETE PAVEMENTS] .

3.8.2 Longi t udi nal Construction Joints

Install dowels [or tie bars] in the longitudinal construction joints, or
thicken the edges as indicated. Install [dowels] [tie bars] in conformance
wi th paragraph, Placing Dowels and Tie Bars. After the end of the curing
peri od, saw | ongitudinal construction joints to provide a groove at the top
for sealant conforming to the details and di nmensions indicat ed.

3.8.3 Transverse Construction Joints

Install transverse construction joints at the end of each day's placing
operations and at any other points within a paving | ane when concrete

pl acement is interrupted for 30 minutes or longer. |Install the transverse
construction joint at a planned transverse joint. Construct transverse
construction joints by utilizing headers or by paving through the joint,
then full-depth sawcutting the excess concrete. Construct pavenent with
the paver as close to the header as possible, and run out the paver

conpl etely past the header. Construct transverse construction joints
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installed at a planned transverse joint as shown or, if not shown
ot herwi se, use dowels. Insert dowels through the header into the fresh
concrete and consolidated with hand-held vibrators.

.8.4 Expansi on Joints

Form expansi on joints where indicated, and about any structures and
features that project through or into the pavenment, using joint filler of
the type, thickness, and width indicated, and install to forma conplete,
uni form separation between the structure and the pavenent. Attach the
filler to the original concrete placenent with adhesive or other fasteners
and extend the full slab depth. Fit adjacent sections of filler tightly
together, and extend the filler across the full width of the paving | ane or
other conplete distance in order to prevent entrance of concrete into the
expansi on space. Finish edges of the concrete at the joint face with an
edger with a radius of 3 M 1/8 inch. Install the joint filler strips 20
nm 3/ 4 inch bel ow the pavenent surface with a slightly tapered,
dressed-and-oi |l ed wood strip or other approved material tenporarily secured
to the top of the filler to forma recess to be filled with joint seal ant.
Construct expansion joints with [dowels] [thickened edges] for |oad
transfer.

.8.5 Slip Joints

Install slip joints where indicated using the specified materials. Attach
preformed joint filler material to the face of the original concrete

pl acement with adhesive or other fasteners. Construct a 20 mm 3/4 inch
deep reservoir for joint sealant at the top of the joint. Finish edges of
the joint face with an edger with a radius of 3 mm 1/8 inch

.8.6 Contraction Joints

Construct transverse and | ongitudinal contraction joints by sawi ng an
initial groove in the concrete with a 3 mnmm 1/8 inch blade to the indicated
depth. During sawing of joints, and again 24 hours later, the CQC team
nmust inspect all exposed | ane edges for devel opnent of cracks bel ow t he saw
cut, and i mediately report results to the Contracting Officer. |f the
Contracting Oficer determ nes that there are nore uncracked joints than
desired, the Contractor will be directed to saw succeeding joints 25
percent deeper than originally indicated at no additional cost to the
CGovernment. Conmence sawi ng of the joints as soon as the concrete has
hardened sufficiently to permt cutting the concrete w thout chipping,
spalling, or tearing. Use a chalk line or other suitable guide to mark the
alinement of the joint. Imrediately after the joint is sawed, thoroughly
flush the saw cut and adjacent concrete surface with water and vacuum unti
all waste fromsawing is renoved fromthe joint and adjacent concrete
surface. Respray the surface with curing conpound as soon as free water

di sappears. Take necessary precautions to ensure that the concrete is
properly protected from damage and cured at sawed joints, but that no
curing conpound enters the joints. Tightly seal the top of the joint
openi ng and the joint groove at exposed edges with cord backer rod before
the concrete in the region of the joint is resprayed with curing conpound,
and nmaintain until renoved i mredi ately before sawi ng joint seal ant
reservoir. After expiration of the curing period, w den the upper portion
of the groove by sawing to the width and depth indicated for the joint

seal er.
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3.

8.7 Thi ckened Edge Joints

Construct thickened edge joints as indicated on the drawi ngs. G ade
underlying material in the transition area as shown and neet the

requi rements for snoot hness and conpaction specified for all other areas of
the underlying material.

.9 REPAI R, REMOVAL, REPLACEMENT OF NEWLY CONSTRUCTED SLABS

.9.1 Ceneral Criteria

Renove and repl ace or repair new pavenent slabs that are broken, have
spal | ed edges, or contain cracks, as specified hereinafter at no cost to
the CGovernment. Renoval of partial slabs is not permitted. Do not spal
nore than 15.0 percent of each slab's edge. Slabs with spalls exceeding
this quantity, regardl ess of spall size, nust be sawn full depth to renove
the spalled face, or renoved, as directed. The Contracting O ficer wll
det erm ne whether cracks extend full depth of the pavenent and may require
cores to be drilled on the crack to determ ne depth of cracking. Ensure
such cores are at least 150 mm 6 inch diameter, and drilled and backfill ed
with a well consolidated concrete m xture bonded to the walls of the hole
with Type V, Gade 3 epoxy resin. Drilling of cores and refilling holes
shal |l be perfornmed by the Contractor at no expense to the Governnent.

.9.2 Sl abs with Cracks

Cl ean cracks that do not exceed 25 percent of the design thickness in depth
and then pressure inject full depth with epoxy resin, Type |V, Gade 1.
Renove sl abs containing cracks deeper than 25 percent of the design

t hi ckness.

. 9.3 Repairing Spalls Along Joints

Repair details and materials nust conformto UFC 3-270-03

.10 EXI STI NG CONCRETE PAVEMENT REMOVAL AND REPAI R
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NOTE: It is inmperative that sufficient exploration
be made (not just reference to as-built draw ngs)
for the designer to know exactly what the in-place
exi sting pavenent thickness and | oad-transfer are at
the jointing area--dowels, keys, tie bars, etc--and
its condition. Normally, the joint between the new
pavenment and exi sting pavenent should be nmade at an
existing joint in the old pavenent.
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Renove exi sting concrete pavenent at | ocations indicated on the draw ngs.
Prior to comrenci ng pavenent renoval operations, the Contractor mnust
inventory the pavenment distresses (cracks, spalls, and corner breaks) al ong
the pavenent edge to remain. After pavenent renoval, the Contractor nust
agai n survey the renaining edge to quantify any damage caused by
Contractor's renoval operations. Both surveys must be perfornmed by the
Contractor, in the presence of the Contracting Oficer. Make repairs as
i ndi cated and as specified herein. Carefully control all operations to
prevent damage to the concrete paverment and to the underlying material to
remain in place. Mke all saw cuts perpendicular to the slab surface,
form ng rectangul ar areas.
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3.10.1 Renoval of Existing Pavenment Sl ab
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NOTE: The saw cut at a distance fromthe joint
shoul d be sawed with a wheel saw which produces a 38
mm (1-1/2 inch) or wider kerf and better prevents
stress from propagati ng across the saw cut.
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When existing concrete pavenent is to be renmbved and adj acent concrete is
to be left in place, first cut the joint between the renoval area and
adj oi ni ng pavenent to stay in place full depth with a standard di anond-type
concrete saw. Next, make a full depth saw cut parallel to the joint at

| east 600 nm 24 inches fromthe joint and at | east 150 nm 6 inches fromthe
end of any dowels. Make this saw cut with a wheel saw as specified in

par agr aph: Sawi ng Equi pnent. Renove all pavenent to be renoved beyond this
| ast saw cut in accordance with the approved denolition work plan. Renove
all pavement between this last saw cut and the joint line by carefully

pul l'ing pieces and bl ocks away fromthe joint face with suitable equi pnent
and then picking themup for renmoval. 1In lieu of this method, this strip
of concrete may be carefully broken up and renoved usi ng hand-hel d

j ackhammers, 14 kg 30 Ib or less, or other approved |ight-duty equi pnent
which will not cause stress to propagate across the joint saw cut and cause
distress in the pavenent which is to remain in place. In lieu of the above
speci fied renoval method, the slab nmay be sawcut full depth to divide it
into several pieces and each piece lifted out and renmoved. Use suitable
equi pnent to provide a truly vertical lift, and use safe |ifting devices
for attachment to the sl ab.

3.10.2 Edge Repair

Protect the edge of existing concrete pavenent agai nst which new pavenent
abuts fromdamage at all tines. Renbve areas which are damaged during
construction and repl aced as directed by the Contracting Officer at no cost
to the Governnent. Repair of previously existing damage areas will be

consi dered a subsidiary part of concrete pavenent construction.

3.10.2.1 Spal | Repair

Not nmore than 15.0 percent of each slab's edge shall be spalled as a result
of the Contractor's actions. Slabs with spalls exceeding this quantity,
regardl ess of spall size, nust be sawn full depth to renove the spalled
face. Repair spalls along joints and al ong cracks where indicated and
where directed. Use repair materials and procedures as previously
specified in paragraph: Repairing Spalls Al ong Joints.

3.10.2.2 Under break and Underlying Materia

Repair all underbreak by renmoval and repair of the damaged slabs in
accordance with paragraph: Renoval and Repl acement of Full Slabs. Protect
the underlying material adjacent to the edge of and under the existing
pavenent which is to remain in place from danmage or di sturbance during
renoval operations and until placenent of new concrete, and shape as shown
on the drawings or as directed. Keep sufficient underling material in

pl ace outside the joint line to completely prevent disturbance of materia
under the paverment which is to remain in place. Carefuly remve any

mat eri al under the portion of the concrete pavenent to remain in place
which is disturbed or |oses its conpaction and replace with concrete.
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3.

11 PAVEMENT PROTECTI ON

Protect the pavenent against all damage prior to final acceptance by the
CGovernment. Do not pile aggregates, rubble, or other simlar construction
materials on airfield pavenents. Block traffic fromthe new pavenent by
erecting and maintaining barricades and signs until the concrete is at

| east 14 days old, or for a longer period if so directed. As a
construction expedient in paving internedi ate | anes between new y paved
pilot |lanes, permt operation of the hauling equi pnent on the new pavenent
after the pavenent has been cured for 7 days and the joints have been
seal ed or otherwi se protected. Also, permt the subgrade planer, concrete
pavi ng and finishing machines, and sinmilar equiprment to ride upon the edges
of previously constructed sl abs when the concrete has attained a m ni num
field cured flexural strength of 3.6 MPa 550 psi and approved nmeans are
furnished to prevent damage to the slab edge. Keep all new and existing
pavenent carrying construction traffic or equi pnent conpletely clean, and
clean up spillage of concrete or other nmaterials i mediately upon
occurrence.

.12 TESTI NG AND | NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL

Sanpling and testing shall be conducted on site at the expense of the
Contractor, by a |laboratory approved by the Contracting Officer. Supply
sanmpl es as specified at the expense of the Contractor.

12,1 Sanpl i ng

.12.1.1 Aggr egat es
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NOTE: Specify frequency of sanpling aggregates
during concrete placenent; e.g., 1360 netric tons
1500 tons for coarse aggregates; 907 netric tons
1000 tons for fine aggregate.
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Sanpl e fine and coarse aggregates at the batch plant. During concrete

pl acement, sampl e coarse aggregates for each [ ] metric tons tons and
fine aggregates for each [ ] metric tons tons. Sanple in accordance
with ASTM D 75/ D 75M.

.12.1.2 Concrete

ot ai n sanpl es of plastic concrete in accordance with ASTM C 172. Quality
control sanples may be taken at the concrete batch plant; however, sanples
for verification of concrete strength and slunp for subnmittal to the
CGovernment shall be taken in accordance with ASTM C 172 at the job-site as
concrete is delivered. Fromeach sanple, nmold the required nunber of beans
and cylinders for each group of test specinens.

.12.1.3 Sanpl e ldentification

Tag each for identification. Tag nmust contain the follow ng information:
Contract No. [

Sanpl e No. [
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Date of Sanple [

Sanpl e I ]
Sour ce [ |
I ntended Use [ ]
For Testing [ ]

3.12.2 Testing
3.12. 2.1 Aggregate Tests

Perform gradati on tests on each sanple. WMake other aggregate tests on
initial source sanples, and repeat tests whenever there is a change of
source. During progress of concrete placenent, performgradation tests for
fine and coarse aggregates. Include sieve analysis according to ASTM C 136
for each fractional size and gradation analysis of the conbi ned materi al
representing the aggregate part of the concrete mx.

3.12.2.2 Concrete Testing

a. Concrete Slunp: Test consistency of concrete slunp in accordance
with ASTM C 143/ C 143N. Determine consistency of concrete at the
start of each day's concrete placenment and for each group of test
speci mens.

b. Air Content: Determine air content at the start of concrete
pl acenent and for each group of test specinens. Record results
with test specinmens. Determine air content in accordance wth
ASTM C 231

c. Surface Tests: Performstraightedge testing in accordance with
par agraph: Surface Testing. Were defective areas of pavenent are
renoved or replaced, the portion of the slab which renmains in the
pavenent abutting the replacenment slab shall have length and width
not less than 3 m 10 feet fromthe nearest edge or joint.

d. Test for Pavenent Thickness: GCbtain 100 nm 4 inch dianeter core
sanples to determine in-place thickness of concrete pavenent.
Ootain cores in accordance with ASTM C 42/ C 42N. Renove cores at
varying intervals but in no case less than two cores for each
[850] [__ ] square neters [1000] [ ] square yards. Repair
core holes with non-shrink grout. Measure cores in accordance
with ASTM C 174/ C 174N. A tolerance in pavenent thickness of plus
or minus 13 nr 1/2 inch is permitted for individual core; however
the average thickness of cores nmust be at least [ ] mr inches.
Wien deternining the average, assign cores with a thickness of
nmore than 13 nmr 1/2 inch greater than specified, a thickness of
the specified thickness plus 13 mr 1/2 inch. |f measured pavenent
thickness is less than that shown by nore than 13 mr 1/2 inch
renove deficient areas and replace with pavenent of the specified
strength, quality and thickness. Wen a core indicates
unsati sfactory thickness, deternmine limts of the pavenent to be
renoved and replaced as follows: Take one core for each slab of
| ane in question in both directions fromunsatisfactory core unti
satisfactory thickness is indicated; renove and replace pavenent
in each panel, for the full width of the lane, in which a core
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i ndi cated unsatisfactory thickness. Include the follow ng
i nformation in each of the reports of corings:

(1) Date concrete represented by core was pl aced
(2) Date core was taken

(3) Location of Core: Lane nunber, station nunber
(4) Thickness of core

(5) Condition of Core: Appearance, concrete texture, condition
of bottom of core

(6) Disposition of Cores: In Contracting Officer or Contractor
possessi on.

Fl exural Strength: During progress of work verify flexura
strength by testing beanms nmade from concrete taken fromthe
delivery vehicle at intervals specified herein. Mld and cure
beanms in accordance with ASTM C 31/C 31N. Performtests in
accordance with ASTM C 78. Mol d at |east eight beans each day
fromconcrete placed that day. Select one group of four beans
near the begi nning of the work and a second group of four beans
fromthe final third of concrete to be placed that day. Ensure an
approved | aboratory furni shes necessary | abor, concrete and
facilities for nolding, handling, and storing the beans at the
site of the work and testing beans. Performtests at 28 days and
90 days. Earlier tests may be perfornmed at the contractor's
request, with no additional cost to the Governnent. Concrete nust
neet the follow ng requirenments:

(1) From each group of four beans, three beans tested at the end
of 90 [ ] days nust have an average flexural strength equal to or
greater than the specified strength. Do not conside specinens
obvi ously defective in the determ nation of the strengths.

(2) No individual beam of the three beans tested shall have a
flexural strength less than 4.1 MPa 600 psi. Discard defective
beans.

(3) Test one beamof the group at 28 [ ] days. |If the ratio of
the 28] ]-day strength test to the specified 90-day strength is
| ess than expected, nmake necessary adjustnents for confornance.

(4) Wen a satisfactory relationship between 28] ]-day and 90-day
strengt hs has been established and approved by the Contracting

O ficer or his authorized representative, the 28] ]-day test
results may be used as an indication of the 90-day strengths.
Remove or ot herw se correct concrete which does not neet the
specified strength, at the Contractor's expense, with corrective
nmet hods subject to the approval of the Contracting Officer or his
aut hori zed representati ve.

(5) If the 90 day strength test results do not neet the

requi renents specified herein, the contractor shall take a m ni mum
of three ASTM C 42/ C 42N core sanples fromthe in-place work
represented by the low strength test results and test, at no cost
to the Governnent, as long as conpressive strength test results
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were performed at the sane time as flexural strength tests and
were subnitted with the original mx design. Consider concrete
represented by core tests structurally adequate if the average of
the three cores is equal to at |least 100 percent of the specified
design strength. Renbve concrete not neeting the strength
criteria and provide new, acceptable concrete. Repair core holes
with non-shrink grout. Mtch color and finish of adjacent
concrete.
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NOTE: Use the text below for contracts which
require concrete quantities of 1500 cubic neters
2000 cubic yards and nore.
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f. Control Charts: Mintain control charts for concrete flexura
strength in accordance with ACI 214R Appendi x, except as ot herw se
nodi fi ed herein. Post copies of charts at the job site. Indicate
specified strength and average strength determ ned by the mx
design. Each control chart nust consist of the follow ng plots:

(1) Test Results: At the same |ocation, plot each individua
test strength (the beamtested at 28 [ ] days and the average
results of three beans tested at 90 days).

(2) Moving Average for Strength: Moving average of five
consecutive tests ACl 214R

3.12.3 Reports

a. Report all results of tests or inspections conducted informally as
they are conpleted and in witing daily. Prepare a weekly report
for the updating of control charts covering the entire period from
the start of the construction season through the current week.
During periods of col d-weather protection, nake reports of
pertinent tenperatures daily. These requirenents do not relieve
the Contractor of the obligation to report certain failures
i mediately as required in precedi ng paragraphs. Confirm such
reports of failures and the action taken in witing in the routine
reports. The Contracting Oficer has the right to exam ne al
contractor quality control records.

b. Provide hardcopy docunentation on Conpact Disc (CD) for all
preconstruction, production quality control, and acceptance
testing for cenentitious materials, aggregates, nineral and
chemi cal adnmi xtures, and fresh/hardened concrete. Cross-reference
all production quality control and acceptance testing by pavenent
| ot nunber and correlate to a placenment map. The required fornat
for the database will be provided by [ 1.

-- End of Section --
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