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NOTE: This specification is for concrete pavenents
exposed to tenperatures of 482 degrees C 900 degrees
F or higher, referred to herein as H gh Tenperature
Concrete. Heat Resistant reconmmendations exist for
concrete exposed to noderate tenperatures of 149 to
482 degrees C 300 to 900 degrees F per ETL 14-2 but
are also applicable to the specification. Those
responsi bl e for design and construction of High
Tenperature Concrete pavenent should fanmiliarize

t hensel ves with the nmpst current criteria pertaining
to Hi gh Tenperature Concrete. The nost current
criteria my be obtained fromthe cogni zant Corps of
Engi neers Transportati on Systenms Center (TSMCX), the
Air Force Civil Engineer Center (AFCEC) pavenent

Subj ect Matter Expert (SME), or Naval Facilities
Engi neeri ng Systems Command ( NAVFAC, Echelon 111)
Paverent Engi neer.

This specification is based on ETL 14-4, Vertica
Landi ng Zone (VLZ) and OQther Airfield Pavenent
Desi gn and Construction Using Hi gh Tenperature
Concrete and NAVFAC EXWC Techni cal Report - traprock
Aggregate Characterization for H gh Tenperature
Concrete.

Tailoring options are for both traprock and

I i ght wei ght aggregates (TRAPROCK AND LI GHTVEI GHT) ,
traprock aggregate only (TRAPROCK), |ightwei ght
aggregate only (LI GHTWEI GHT), US custonmary and
metric units. To properly tailor this

speci fication, choose one of the three tailoring
options and hide the other two. For instance, if
you chose TRAPROCK AND LI GHTWEI GHT to show bot h, you
woul d hide the individual tailoring options for
TRAPROCK and LI GHTWEI GHT. When tailoring for
traprock or Iightweight, check for bracketed itens
to edit. Use the TRAPROCK tailoring option whenever
possi bl e. Traprock aggregates require del eterious

SECTION 32 13 13.43 Page 7



materials and Alkali-Silica Reaction testing sinilar
to nornmal airfield concrete; |ightweight aggregates
are a manufactured product to ASTM C330/ C330M
standards and do not require del eterious or

Al kali-Silica Reaction testing.

This specification includes the ability to place the
thi gh tenperature concrete via hand placenent with a
vibrating truss screed, or a fixed or slipform
paver. Continuously reinforced concrete placenents
nmust al ways be perfornmed with a vibrating truss
screed. It is encouraged to avoid using a slipform
paver, however there are sone plain jointed
applications where this nmethod of placement woul d be
advant ageous.

This specification is to be used only with the
witten approval of the cognizant Corps of Engi neers
Transportation Systens Center (TSMCX), the Air Force
G vil Engineer Center (AFCEC) pavenent Subject
Matter Expert (SME), or Naval Facilities Engineering
Systenms Command ( NAVFAC, Echelon 111) Pavenent

Engi neer.

If used on Design/Build projects, this section nust
be prepared by the Government RFP preparer. Edit
this guide specification for project specific

requi renents by del eti ng non applicabl e paragraphs
only. For bracketed itenms, choose applicable
itens(s) or insert appropriate infornmation. No
further edited by the contractor's designer of
record, unless specifically stated otherwise in the
contract documents is authorized.

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate information.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

PART 1 GENERAL

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

NOTE: In preparing contract specifications for
concrete pavenent, the designer will use UFC
3- 250- 04 STANDARD PRACTI CE FOR CONCRETE PAVEMENTS
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1

for guidance. State highway specifications nmay not
be used.

Speci fications devel oped for Corps of Engineers
managed projects nust be edited in accordance with
ER 1110-34-1 Engi neering and Design Transportation
Systens Mandatory Center of Expertise (Section 11
12, App A B, O.

Contact the Corps of Engineers Transportation
Systenms Center (TSMCX), the Air Force Cvil Engineer
Center (AFCEC) pavenent Subject Matter Expert (SME)
or Naval Facilities Engineering Systems Comand
(NAVFAC) for guidance on interpreting and editing
this specification section.

This specification section is structured for
Contractor sanpling and testing of materials and

m xture proportioning. |f Governnent sanpling,
testing and m xture proportioning is required,
contact the TSMCX, AFCEC pavenment SME, or NAVFAC for

speci fication | anguage.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

1 UNI T PRI CES
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NOTE: For Lunp Sum paynent, include concrete unit
price from Government estinmate in paragraph PAYMENTS
to provide cost basis for cal cul ati ng paynent

reducti on.

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

1.1 Measur enent s

The quantity of concrete to be paid for will be the volune of concrete in
cubic neters yards including thi ckened edges [nonolithic curb], where
required, placed in the conpleted and accepted pavenent. Concrete will be
nmeasured in place in the conpl eted and accepted pavenent only within the
neat |ine dimensions shown in the plan and cross section. No deductions
wi Il be nade for rounded or bevel ed edges or the space occupied by
paverent rei nforcenent, dowel bars, or electrical conduits, nor for any
void, or other structure extending into or through the pavenent sl ab
nmeasuring 0.1 cubic neter 3 cubic feet or less in volune. No other

al  owance for concrete will be made unless placed in specified |ocations
in accordance with the approved contract nodification. The quantity of
other materials specified herein, and used in the construction of the work
covered by this section, will not be nmeasured for paynment, but will be
consi dered a subsidiary obligation, covered under the price per cubic neter
yard for concrete. Joint sealing naterials are covered in Section

32 01 19.61 SEALING OF JONTS IN RIG D PAVEMENT or Section 32 13 73.19
COVPRESSI ON CONCRETE PAVI NG JO NT SEALANT.

1.2 Paynment s

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

NOTE: Use the applicable paragraph fromthe two
choi ces bel ow and del ete the other.
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If this specification is used for the to construct a
certified F-35B |l andi ng or hover point, typical of
Vertical Landing Pads and LHA Sinul ators, use Lunp
Sum

This specification is not intended to be used as the
primary paverment of Runways and Taxi ways unl ess
there is a specific operational need to do so. The
use of Unit Price should be limted to | arge areas
such as Aprons in support of M/-22 operations.

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

.1.2.1 Unit Price

The quantity of concrete neasured as specified above will be paid for at
the contract unit price when placed in conmpleted and accepted pavenents.
Payment will be made at the contract price for cubic nmeter yard for the
scheduled item with necessary adjustnents as specified below Paynent
will constitute full conpensation for providing all materials, equipnent,
plant and tools, and for all |abor and other incidentals necessary to
conpl ete the concrete pavenment, except for other itenms specified herein
for separate paynent.

.1.2.2 Lunmp Sum

The quantity of concrete will be paid for and included in the | unp-sum
contract price. |If less than 100 percent paynent is due based on the pay
factors stipulated below, a unit price of | ] per cubic neter yard
wi Il be used for purposes of calculating the paynent reduction.

. 1.3 Payment of Lots

VWen a lot of material fails to neet the specification requirenments, that
lot will be accepted at a reduced price or be renmoved and replaced. The

| owest computed percent paynment determ ned for any pavenent characteristic
di scussed bel ow (for exanple, thickness, grade, and surface snoot hness)
becormes the actual percent payment for that lot. The actual percent

paynment will be applied to the unit price and the nmeasured quantity of
concrete in the lot to deternm ne actual paynent. Use results of strength
tests to control concreting operations. Strength will be eval uated, but
wi Il not be considered for payment adjustnment. Renove and replace any

paverment not neeting the required 'Concrete Strength for Final Acceptance'
at no additional cost to the Governnent.

1.4 Payment Adj ustment for Snpot hness
.1.4.1 Strai ght edge Testi ng

Record | ocation and deviation from strai ghtedge for all measurenents.

When nore than 5.0 and | ess than or equal to 10.0 percent of al
nmeasurenents made within a | ot exceed the tol erance specified in paragraph
SURFACE SMOOTHNESS, after any reduction of high spots or renoval and

repl acenent, the computed percent payment based on surface snpothness will
be 95 percent. Wen nore than 10.0 percent and less than or equal to 15.0
percent of all neasurements exceed the tol erance, the conputed percent

paynment will be 90 percent. Wen nore than 15.0 and |less than or equal to
20.0 percent of all neasurenents exceed the tol erance, the conputed
percent payment will be 75 percent. Renove and replace the | ot when nore

than 20.0 percent of the neasurenents exceed the tol erance, at no

SECTION 32 13 13.43 Page 10



addi ti onal cost to the Governnent.
.1.4.2 Profil ograph Testing

Record | ocation and data fromall profilograph neasurenents. \Wen the
Profile Index of a 0.1 km 0.1 mile segnent of a | ot exceeds the tol erance
specified in paragraph SURFACE SMOOTHNESS by 16 nm per knm 1.0 inch per mle
but less than 32 mm per km 2.0 inches per nmle, after any reduction of
hi gh spots or rempval and repl acenent, the conmputed percent paymnment based

on surface snoothness will be 95 percent. Wen the Profile |Index exceeds
the tol erance by 32 mm per kmr 2.0 inches per mle but |ess than 47 mm per
km 3.0 inches per nile, the conputed percent payment will be 90 percent.

When the Profile I ndex exceeds the tol erance by 47 mm per km 3.0 inches
per mile but |ess than 63 nmper kn 4.0 inches per mle, the conputed
percent paynment will be 75 percent. Renove and replace the | ot when the
Profil e I ndex exceeds the tol erance by 63 mm per km 4.0 inches per mle or
nore, at no additional cost to the CGovernnent.

.1.5 Paynment Adjustnment for Plan G ade

VWhen nore than 5.0 and | ess than or equal to 10.0 percent of al
nmeasurenents nade within a |l ot are outside the specified tol erance, the

conput ed percent paynent for that lot will be 95 percent. Wen nore than
10. 0 percent but less than 50 percent are outside the specified
tol erances, the conputed percent paynent for the lot will be 75 percent.

Renove and replace the deficient area where the deviation from grade
exceeds the specified tolerances by 50 percent or nore, at no additiona
cost to the Government.

.1.6 Paynment Adj ustnent for Thi ckness

Usi ng the Average Thickness of the lot, determine the conputed percent
payment for thickness by entering the follow ng table:

Conput ed Percent Paynent for Thi ckness
Deficiency in Thickness Paverments Equal To or Pavenments Less Than 200 nm 8
Det erm ned by cores Greater Than 200 nmm 8 inches i nches Thick
mllineters inches Thi ck
0.00 to 6.2 0.00 to 0.24 100 100
6.3 to 12.5 0.25 to 0.49 75 65
12.6 to 18.9 0.50 to 0.74 50 0
19.0 0.75 or greater 0 0

VWere 0 percent paynent is indicated, renpve the entire I ot and replace at
no additional cost to the Governnent. \Were either of the two cores from
a subl ot show a thickness deficiency of 19 mr 0.75 inch or greater, [13 nm

0.50 inch for pavenments 200 nm 8 inches or less in thickness] drill two
nore cores in the sublot and conpute the average thickness of the four
cores. |If this average shows a thickness deficiency of 19 mr 0.75 inch or
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nore [13 mM@O0. 50 inch for pavenents 200 nm 8 inches or less in thickness]
renmove the entire sublot.

1.2 REFERENCES

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

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

t hi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference 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 fication when you choose to reconcile
references in the publish print process.

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

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

AVERI CAN ASSCOCI ATI ON OF STATE H GAMAY AND TRANSPORTATI ON OFFI Cl ALS

(AASHTO)
AASHTO M 182 (2005; R 2021) Standard Specification for
Burlap Coth Made from Jute or Kenaf and
Cotton Mats

AMERI CAN CONCRETE | NSTI TUTE (ACl)

ACl 201.1R (2008) Cuide for Conducting a Visua
I nspection of Concrete in Service

ACl 211.1 (1991; R 2009) Standard Practice for
Sel ecting Proportions for Nornal,
Heavywei ght and Mass Concrete

ACl 211.2 (1998; R 2004) Standard Practice for
Sel ecting Proportions for Structura
Li ght wei ght Concrete

ACl 213R (2014; E2017) @uide for Structura

Li ght wei ght - Aggr egat e Concrete
ACl 305R (2020) Guide to Hot Wat her Concreting
ACl 306R (2016) Guide to Cold Weat her Concreting
ACl 325.14R (2017) Cuide for Design and Proportioning

of Concrete M xtures for Pavenents
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ASTM | NTERNATI ONAL (ASTM

ASTM A184/ A184M

ASTM A185/ A185M

ASTM A615/ A615M

ASTM A722/ A722M

ASTM A775/ A775M

ASTM A996/ A996M

ASTM A1064/ A1064M

ASTM C31/ C31M

ASTM C33/ C33M

ASTM C39/ C39M

ASTM C78/ C78M

ASTM C88

ASTM C94/ C94M

ASTM C117

ASTM C123

(2019) Standard Specification for Wl ded
Def ormed Steel Bar Mats for Concrete
Rei nf or cenent

(2007) Standard Specification for Steel
Wl ded Wre Reinforcenment, Plain, for
Concrete

(2022) Standard Specification for Deforned
and Pl ain Carbon-Steel Bars for Concrete
Rei nf or cenent

(2015) Standard Specification for Uncoated
Hi gh-Strength Steel Bar for Prestressing
Concrete

(2022) Standard Specification for
Epoxy- Coat ed Steel Reinforcing Bars

(2016) Standard Specification for
Rai | - Steel and Axl e-Steel Deforned Bars
for Concrete Reinforcenent

(2022) Standard Specification for

Car bon-Steel Wre and Wl ded Wre

Rei nforcenent, Plain and Deforned, for
Concrete

(2024) Standard Practice for Maki ng and
Curing Concrete Test Specinmens in the Field

(2023) Standard Specification for Concrete
Aggr egat es

(2023) Standard Test Method for
Conpressive Strength of Cylindrical
Concrete Speci nens

(2022) Standard Test Method for Flexural
Strength of Concrete (Using Sinple Beam
wi t h Third-Poi nt Loadi ng)

(2018) Standard Test Method for Soundness
of Aggregates by Use of Sodium Sulfate or
Magnesi um Sul f at e

(2023) Standard Specification for
Ready- M xed Concrete

(2023) Standard Test Method for Materials
Finer than 75-um (No. 200) Sieve in
M neral Aggregates by Washing

(2014) Standard Test Method for
Li ght wei ght Particles in Aggregate
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ASTM C131/ C131M

ASTM C136/ C136M

ASTM C138/ C138M

ASTM C142/ Cl42M

ASTM C143/ C143M

ASTM C150/ C150M

ASTM C171

ASTM C172/ C172M

ASTM C173/ C173M

ASTM C231/ C231M

ASTM C260/ C260M

ASTM C294

ASTM C295/ C295M

ASTM C330/ C330M

ASTM C494/ C494M

ASTM C618

ASTM C666/ C666M

(2020) Standard Test Method for Resistance
to Degradation of Snall-Size Coarse
Aggregate by Abrasion and Inpact in the
Los Angel es Machi ne

(2019) Standard Test Method for Sieve
Anal ysi s of Fine and Coarse Aggregates

(2023) Standard Test Method for Density
(Unit Weight), Yield, and Air Content
(Gravimetric) of Concrete

(2017; R 2023) Standard Test Method for
Clay Lunps and Friable Particles in
Aggr egat es

(2020) Standard Test Method for Sl ump of
Hydraul i c- Cemrent Concrete

(2022) Standard Specification for Portland
Cenent

(2020) Standard Specification for Sheet
Materials for Curing Concrete

(2017) Standard Practice for Sanpling
Freshly M xed Concrete

(2024) Standard Test Method for Air
Content of Freshly M xed Concrete by the
Vol unetric Met hod

(2024) Standard Test Method for Air
Content of Freshly M xed Concrete by the
Pressure Met hod

(2010a; R 2016) Standard Specification for
Ai r-Entrai ning Adm xtures for Concrete

(2012; R 2017) Standard Descriptive
Nonencl ature for Constituents of Concrete
Aggr egat es

(2019) Standard Guide for Petrographic
Exam nati on of Aggregates for Concrete

(2017a) Standard Specification for
Li ght wei ght Aggregates for Structural
Concrete

(2019; E 2022) Standard Specification for
Cheni cal Adm xtures for Concrete

(2023; E 2023) Standard Specification for
Coal Fly Ash and Raw or Cal ci ned Natural
Pozzol an for Use in Concrete

(2015) Resistance of Concrete to Rapid
Freezi ng and Thaw ng
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ASTM C881/ C881M

ASTM C1017/ C1017M

ASTM C1064/ C1064M

ASTM C1077

ASTM Cl1116/ C1116M

ASTM C1231/ C1231M

ASTM C1260

ASTM C1567

ASTM C1602/ C1602M

ASTM C1646/ C1646M

ASTM D75/ D75M

ASTM D1752

ASTM D2628

ASTM D3665

(2020a) Standard Specification for
Epoxy- Resi n- Base Bondi ng Systens for
Concrete

(2013; E 2015) Standard Specification for
Chemical Adm xtures for Use in Producing
Fl owi ng Concrete

(2023) Standard Test Method for
Tenmperature of Freshly M xed
Hydraul i c- Cemrent Concrete

(2024) Standard Practice for Agencies
Testing Concrete and Concrete Aggregates
for Use in Construction and Criteria for
Testing Agency Eval uation

(2023) Standard Specification for
Fi ber - Rei nforced Concrete

(2023) Standard Practice for Use of
Unbonded Caps in Determnation of
Conpressive Strength of Hardened Concrete
Cylinders

(2023) Standard Test Method for Potential
Al kali Reactivity of Aggregates
(Mortar-Bar Met hod)

(2023) Standard Test Method for Potential
Al kali-Silica Reactivity of Conbinations
of Cementitious Materials and Aggregate
(Accel erated Mortar-Bar Met hod)

(2022) Standard Specification for MXing
Water Used in Production of Hydraulic
Cenment Concrete

(2016) Making and Curing Test Specinmens
for Evaluating Frost Resistance of Coarse
Aggregate in Air-Entrai ned Concrete by
Rapi d Freezi ng and Thawi ng

(2019) Standard Practice for Sanpling
Aggr egat es

(2018) Standard Specification for

Pref ormed Sponge Rubber, Cork and Recycl ed
PVC Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction

(1991; R 2016) Standard Specification for
Pref ormed Pol ychl oroprene El astoneric
Joint Seals for Concrete Pavenents

(2012; R 2017) Standard Practice for
Random Sanpl i ng of Construction Materials
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ASTM D4791

(2019) Flat Particles, Elongated
Particles, or Flat and El ongated Particles
i n Coarse Aggregate

ASTM D5893/ D5893M (2016) Standard Specification for Cold

ASTM E1274

Applied, Single Conponent, Chemically
Curing Silicone Joint Sealant for Portland
Cement Concrete Pavenents

(2018) Standard Test Method for Measuring
Pavermrent Roughness Using a Profil ograph

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

NRMCA QC 3

(2015) Quality Control Manual: Section 3,
Plant Certifications Checklist:
Certification of Ready M xed Concrete
Production Facilities

NEW YORK STATE DEPARTMENT OF TRANSPORTATI ON MATERI ALS BUREAU

( NYSDOT)
NY 703-19 E (2008) Mbisture Content of Lightweight
Fi ne Aggregate
U S. ARMY CORPS OF ENG NEERS ( USACE)

CCE CRD-C 55 (1992) Test Method for Wthin-Batch

Uniformty of Freshly M xed Concrete

CCE CRD-C 130 (2001) Standard Reconmmended Practice for

Estimati ng Scratch Hardness of Coarse
Aggregate Particles

CCE CRD-C 143 (1962) Specifications for Meters for
Automati c Indication of Misture in Fine
Aggr egat e

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

Conpounds for Curing Concrete

CCE CRD-C 521 (1981) Standard Test Method for Frequency

and Anplitude of Vibrators for Concrete

.3 SUBM TTALS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng subnittal
items in the text, to reflect only the submttals
required for the project. The CGuide Specification
techni cal editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G" GCenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a “G to an item
if the submittal is sufficiently inportant or
conplex in context of the project.
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For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arny projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

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

The "S" classification indicates subnmittals required
as proof of conpliance for sustainability Guiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PROCEDURES.

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

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Covernment approval is required for submttals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:

SD- 03 Product Data

Diamond Grinding Plan; G [___ ]
Dovel s; G [___ ]

Dowel Bar Assenblies; G [___ ]
Equipnent; G [__ ]

Proposed Techniques; G [__ ]
Forms; G [___ ]

Reinforcement; G [___ ]
Supports; G [___ ]

Curing Materials; G [___ ]
Surface Sealer Solution; G [___ ]

SD- 05 Design Data
Prelimnary Proposed Proportioning, G [ ]

Proportioning Studies; G [ ]
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1.

1.

SD- 06 Test Reports

Batch Pl ant Manufacturer's lInspection Report; G [__ ]
Sli pf orm Paver Manufacturer's Inspection Report; G [__ ]
Sanpling and Testing; G [__ ]

Di amond Ginding of PCC Surfaces; G [__ ]

M xer Performance (Uniformty) Testing; G [__ ]

Repair Recommendations Plan; G [__ ]

SD-07 Certificates

Contractor Quality Control Staff; G | ]
Laboratory Accreditation and Validation; G [ ]
Conmer ci al Laboratory; G | ]

NRMCA Certificate of Confornmance;

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

NOTE: A USACE validation letter is also required
for Navy projects in regions where an accredited
| aboratory is not avail able.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Commerci al Laboratory; G [___ ]

NRMCA Certificate of Conformance; G [__ ]
4 QUALI TY CONTROL
4.1 Contractor Quality Control Staff

Ref erence Section 01 45 00 QUALITY CONTRCL for Contractor personnel
qualification requirements. Submit American Concrete Institute
certification for Contractor Quality Control Staff. Qualifications and
resumes for petrographer, surveyor, concrete batch plant operator, and
profil ograph operator. Al Contractor Quality Control personnel assigned
to concrete construction are required to be Anerican Concrete Institute
(ACl) certified in the foll owi ng grade:

a. The mininmumrequirenents for the CQC System Manager consist of being a
graduat e engi neer or a graduate of construction managenent, with a
m ni mum of 5 years airfield construction experience and a mni numof 1
year experience as a CQC System Manager on an airfield construction
proj ect.

b. CQC personnel responsible for inspection of concrete paving
operations: AClI Concrete Transportation Inspector. The ACI Concrete
Transportation Inspector is required to be present at the paving site
during all paving operations, with the exception of the initial saw
cutting operation. The QC manager is required to be present during
initial saw cutting operations.
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1

4.

2

CQC staff is required to oversee all aspects of saw ng operations
(sawi ng, flushing, vacuum ng, checking for random cracking, |ighting).

Lead Foreman or Journeynman of the Concrete Placing, Finishing, and
Curing Crews: ACI Concrete Flatwork Techni ci an/ Fini sher

Batch Pl ant Manufacturer's Representative: A representative fromthe
batch plant manufacturer is required to be on-site to inspect and nake
necessary adjustments to all conponents of the batch plant including
but not Iimted to aggregate bin weighing operations, water netering,
cenent and fly ash wei ghing devices. All necessary inspections and
adjustrents by the manufacturer representative is required to be
perfornmed prior to uniformty testing. Submit a witten Batch Pl ant
Manuf acturer's Inspection Report signed by the representative noting
all inspection items and corrections and stating the batch plant is
capabl e of producing the volume of concrete as required herein

Field Testing Technicians: ACI Concrete Field Testing Technician
G ade |I.

Sli pf orm Pavi ng Equi prent Manuf acturer's Representative: A
representative of the slipform paving equi prent manufacturer is
required to be on-site to inspect and make corrections to the paving
equi pment to ensure proper operations. Performa conplete and ful
hydraulic flow test of the vibrator systemprior to the test section
being placed. Subnmit a witten Slipform Paver Manufacturer's

I nspection Report signed by the manufacturer's representative noting
all inspections, corrections, and flow tests have been perforned and
the paver is in a condition to performthe required work.

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

O her Staff

Submit for approval, the qualifications and resunes for the follow ng
staff:

a.

4.

3

Pet r ographer: Bachel or of Science degree in geol ogy or petrography,
trained i n petrographi c exam nation of concrete aggregate according to
ASTM C294 and ASTM C295/ C295N and trained in identification of the
specific deleterious materials and tests identified in this
specification. Detail the education, training and experience rel ated
to the project-specific test nethods and del eterious naterials in the
Resume and submit at | east 20 days before petrographic and del eterious
material s exanmination is to comence.

Li censed Surveyor: Performall survey work under the supervision of a
Li censed Surveyor.

Concrete Batch Plant Operator: National Ready M x Concrete Association
(NRMCA) Pl ant Manager certification.

Profil ograph Operator: Certification by equi pmrent manufacturer or a
state Departnment of Transportation.

Laboratory Accreditation and Validation

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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NOTE: The USACE validation letter requirenment does
not apply to the Navy.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de | aboratory and testing facilities. Subnit accreditation of the
conmercial |aboratory by an independent eval uation authority, indicating
conformance to ASTM C1077, including all applicable test procedures. The
| aboratories performng the tests are required to be accredited in
accordance with ASTM C1077, including ASTM C78/ C78N and ASTM C1260.
Provide current accreditation and include the required and optional test
nmet hods, as specified. |In addition, all contractor quality contro

testing | aboratories perforning acceptance testing require USACE
validation by the Material Testing Center (MIC) for both parent |aboratory
and on-site laboratory. Validation on all |aboratories is required to
remai n current throughout the duration of the paving project. Contact the
MIC manager |isted at

http://ww. erdc. usace. arny. m | / Medi a/ Fact Sheet s/ Fact Sheet Arti cl eVi ew t abi d/ 9254/ Arti c

for costs and scheduling. Provide on-site tenperature-controlled
concrete curing facilities.

1.4.3.1 Aggregate Testing and M x Proportioni ng

Aggregate testing and m xture proportioning studies are required to be
perfornmed by a comercial |aboratory.

1.4.3.2 Accept ance Testing

Provide all materials, labor, and facilities required for nolding, curing,
testing, and protecting test specimens at the paving site and in the

| aboratory. Provide steel nolds for nolding the beam speci nens. Provide
and nmaintain boxes or other facilities suitable for storing and curing the
speci mens at the paving site while in the nold within the tenperature
range stipul ated by ASTM C31/ C31N. Provide flexural |oading equipnment in
accordance with ASTM C78/ C78N

1.4.3.3 Contractor Quality Control

Al sanmpling and testing is required to be performed by an approved,
on-site, independent, commercial |aboratory, or for cenentitious materials
and adm xtures, the manufacturer's |aboratory.

1.4.3.4 Laboratory | nspection

The Governnent will inspect all |aboratories requiring validation for

equi prent and test procedures prior to the start of any concreting
operations for conformance to ASTM CL077. Schedul e and provi de paynent
for | aboratory inspections. Additional paynent or a time extension due to
failure to acquire the required | aboratory validation is not allowed. The
| aboratory is to maintain this certification for the duration of the

proj ect.

1.4.4 Preconstruction Testing of Materials

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

NOTE: Designer nust edit this paragraph and
fol |l owi ng subparagraphs as appropriate. For Design
Build Contracts the testing nust be performed by the
Contractor utilizing an approved petrographer and
commercial testing |laboratory. Delete any
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subpar agraphs which are not applicable. Fill in
bl anks as appropri ate.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Al sanmpling and testing is required to be performed. Use an approved
conmercial laboratory or, for cenentitious nmaterials and chenica

adm xtures, a |laboratory naintained by the manufacturer of the naterial
Materials are not allowed to be used until notice of acceptance has been
given. Additional paynent or extension of time due to failure of any
material to meet project requirements, or for any additional sanpling or
testing required is not allowed. Additional tests may be perforned by the
CGovernnment; such Government testing does not relieve any required testing
responsi bilities.

1.4.4.1 Aggr egat es

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Delete 'test section' for Design-Bid-Build
projects. Delete 'contract award' for Design-Bid
proj ects.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Sanpl e aggregates in the presence of a Governnment Representative. Obtain
sanpl es in accordance with ASTM D75/ D75V and be representative of the
materials to be used for the project. Performall aggregate tests no
earlier than 120 days prior to [contract award][test section]. Submt
test results a mninumof 7 days before comencing nixture proportioning
st udi es.

1.4.4.2 Chemi cal Adm xtures, Curing Conpounds and Epoxi es

At | east 30 days before the material is used, submt certified copies of
test results for the specific lots or batches to be used on the project.
Provide test results less than 6 nonths old prior to use in the work.

Ret est chem cal adm xtures that have been in storage at the project site
for longer than 6 nonths or that have been subjected to freezing, and
rejected if test results do not neet manufacturer requirenents.

1.4.4.3 Cenentitious Materials

Cenent, slag cenent, [and pozzolan Jwill be accepted on the basis of

manuf acturer's certification of conpliance, acconpanied by mll test
reports showing that the material in each shipnent nmeets the requirenents
of the specification under which it is provided. Provide mll test
reports no nmore than 1 nonth old, prior to use in the work. Do not use
cenentitious materials until notice of acceptance has been given.
Cenmentitious materials may be subjected to testing by the Governnent from
sanpl es obtained at the mll, at transfer points, or at the project site.
If tests prove that a cenentitious material that has been delivered is
unsatisfactory, pronptly renove it fromthe project site. Retest
cenentitious material that has not been used within 6 nonths after
testing, and reject if test results do not neet nanufacturer requirenments.

[1.4.4.4 Mul tifilament Pol ypropyl ene Fibers

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

NOTE: Retain this paragraph for H gh Tenperature
Concrete supporting F-35B operations. Delete this
paragraph if Hi gh Tenperature Concrete is only
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i ntended to be used by V-22 aircraft.

Del etion of this paragraph will preclude any F-35B
vertical |anding operations on this H gh Tenperature
Concret e.

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

Multifilament polypropylene fibers will be accepted on the basis of the
manuf acturer's certification of conpliance, acconpanied by test reports
showi ng that the material in each shipnment neets the requirements of the
speci fication under which it is furnished. Test reports nmust be no ol der
than 6 nonths, prior to use in the work. Fibers may be subjected to check
testing by the Government from sanpl es obtained at the manufacturer site,
at transfer points, or at the project site. Pronptly renove al
unsatisfactory fiber material that has been delivered to the site. Retest
fibers that have not been used within 6 nonths after initial testing at
the Contractor's expense. The CGovernnent can reject fiber material if
results are not satisfactory.

11.4.5 Testing During Construction

During construction, the Contractor is responsible for sanpling and
testing aggregates, cenentitious materials, and concrete as specified
herein. The Governnent will sanple and test concrete and ingredient
material s as considered appropriate. Provide facilities and |abor as nay
be necessary for procurenent of representative test sanples. Testing by
the Government will in no way relieve the Contractor of the specified
testing requirements.

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

NOTE: Purpose of test batches and test sections is
for Contractor to optimize nixture to placenent
conditions. Traprock usually will only require a
few of the 10 test patches. Test batches are
required, as it is inportant that the m x have
sufficient paste to close concrete surface.

Traprock nixtures are very simlar to normal weight
airfield concrete, with the exception of fibers

i nfluencing the finishing of the surface. Finishing
concrete with |ightwei ght aggregates requires
additional mxture optimzation efforts to neet
requirenents and will likely use all 10 batches.

Test batches are not required to be cured. Test
sections are vital for H gh Tenperature Concrete as
sequenci ng of forming, steel placenment, use of

tel ebelt and devel opi ng surface finishing techni ques
are critical prior to actual placenent.

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

1.4.6 Test Batches and Secti ons

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Use Test Sections for Continuously Reinforced
Concrete paragraph in areas where CRC is required,
such as for F-35B Vertical Landing Pad Landi ng Zones
or other areas that nay experience high jet blast
pressures. Seek Echelon Il guidance where other
areas may be applicable.

SECTION 32 13 13.43 Page 22



For continuously reinforced concrete used for

i sol ated areas that necessitate an absence of
joints, such as vertical |anding pads, use the first
bracket ed paragraph.

For plain jointed concrete used for |arge areas,
such as aprons, use the second bracketed paragraph

Coordinate with the End User regarding the |ocation
of the test batches and test sections. The intent
for test batches and test sections is to simulate
producti on paving, thus delivery distance,

snoot hness of the roads, access through ECP's, etc.
may not be fully understood if the Test Batches and
Test Sections are selected at a |ocations which do
not represent what will be experienced during
producti on pavi ng.

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

a. At least 10 days but not nore than 90 days prior to construction of
t he concrete pavenent, conduct trial batches and build two test
sections as described herein. Provide a dedicated concrete batch
plant for the Test Batch, Test Section and Production Paving
producti on while batching is being conducted for that day. To avoid
cross contamination, it is not permissible to produce other |oads of
ot her concrete between | oads of Hi gh Tenperature Concrete

b. Prepare up to five, 3.8 cubic neter 5 cubic yard traprock batches 10,

3.8 cubic neter 5 cubic yard |ight weight batches five, 3.8 cubic neter
5 cubic yard traprock batches or 10, 3.8 cubic nmeter 5 cubic yard

[ight weight batches of H gh Tenperature Concrete to optinize mx
proportions to field conditions. Start test Batches no sooner than 60
days and conpleted no later than 30 days prior to production paving.
Prepare batches in the presence and to the satisfaction of the
Covernment. Batches may be placed at or near batch plant to inprove
coordi nation of mx proportion adjustment. Conduct test batches at or
near the batch plant to sinmulate travel tinme to site. Place batches
in fornms, nomnally 3 mx 3 nm 10 feet by 10 feet and 300 nm 12 inches
thick. Provide hand-held vibrators, strike-off and hand floats
simlar to what will be used for production and paving. It is not
required to cure test batch pads; this enables observation of time to
any potential cracking.

c. Fabricate and cure six beans and six cylinders per test batch in
accordance with ASTM C1231/C1231l, using 150 mm x 150 nmr 6 X 6 inch
steel forms and 150 mm x 300 mr 6 x 12 inch single-use or stee
cylinder forns. Cure and test 2 beanms and 2 cylinders at 3, 7 and 28
days. Test beans in accordance with ASTM C78/ C78N, cylinders in
accordance with ASTM C39/C39N. Extract two 150 mr 6 inch dianeter
cores fromsel ected pads. Contracting Oficer nmay reduce the anount
of testing.

d. Concrete |loads that are rejected due to nonconpliance of this
specification, including tenperature, slunp and water/cenent ratio, do
not count as part of the ten test batches.

[1.4.6.1 Test Sections - Continuously Reinforced Concrete

Construct two test sections near the job site at a |ocation agreed upon
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with Contracting O ficer, but not as part of the production pavenent

area. Commence test section paving after Government and Contractor have
agreed upon target proportions from Test Batches. Use the test sections
to devel op and denpbnstrate to the satisfaction of the Contracting Oficer
t he proposed techni ques of SSD stockpile npisture content determ nation
during production paving, mxing, hauling, placing, consolidating,
finishing, broomng, curing, initial saw cutting, start-up procedures,
testing nmethods, plant operations, and the preparation of the construction
joints. Include use of proposed conveyor at maxi num extensi on necessary
for production paving. Variations in mixture proportions can only be made
in the presence of the Contracting Officer. Calibrate and operate the

m xing plant prior to start of placing the test section. Use the sane
equi pnment, materials, and construction techniques on the test section as
will be used in all subsequent work, including reinforcing steel. Provide
base course preparation of six inch thick |ayer of the sane granul ar base,
concrete production, placing, consolidating, curing, construction of
joints, and all testing in accordance with applicable provisions of this
specification. Wthin three days after conpletion of each test section
provide up to six cores 150 mr 6 inch dianeter by full depth cut from
points selected in the test section by the Governnent. The cores will be
eval uated by the Governnment. Construct the test section neeting al
specification requirements and being acceptable to the Contracting Oficer
in all aspects, including surface texture. Failure to follow
specification requirements will necessitate construction of additiona

test sections at no additional cost to the Government. Do not commence
production paving until the results on aggregates and concrete, concrete
has reached the specified 28 day strength, and eval uation of the cores,
and all pavenent neasurenents for actual plan grade, surface snpothness
and thi ckness have been submitted and approved by the Contracting O ficer

a. First Test Section

Construct the first test section to consist of one paving |ane at |east

30 m 100 feet long and constructed 300 mr 12 inches thick on a 150 nmr
6 inch thick |ayer of the sane granul ar base prepared and conpacted as
required for the production paving. Provide a |ane wi dth of 20 feet.
Wet cure pilot lane for 14 days.

b. Second Test Section

Construct a second test section |lane adjacent to the first lane with
the sane di mensions as the first test lane after the mninumwet cure
time of first |ane per paragraph WET CURING  Purpose is to further
eval uate joint construction nethods, differential shrinkage and
Contractor's work sequencing. Provide a header at the end of the

| ane. To denmonstrate an unpl anned transverse construction joint,
provide a split header with reinforcement protruding. All
requirenents for the test section are applicable, as appropriate. Wt
cure fill-in |ane.

c. Cracks in Test Sections

Cracks are expected to, but do not always, develop in test sections.

If cracks do occur in test section |lanes, informContracting Oficer

to notify cognizant Corps of Engineers Transportation Systens Center

(TSMCX), the Air Force Civil Engi neer Center (AFCEC) pavenent Subject
Matter Expert (SME), or Naval Facilities Engineering Systenms Comrand
(NAVFAC, Echelon 111) Pavenent Engi neer
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1[1.4.6.2 Test Section - Plain Jointed Concrete

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Use Test Sections for Non-Continuously

Rei nf orced Concrete paragraph for areas that only
necessitate jointed heat resistant concrete. This
may be applicable for F-35B Vertical Landing Pad
Saf ety Zones, parking, warnmup, and hol di ng areas.
Test section areas nmay be reduced to half a | ot
where areas are small like the F-35B Vertica
Landi ng Zones.

If test section is not to be part of the production
pavenent area, delete the two bracketed sentences
referring to test sections constructed as part of

producti on pavenent and production | ot paymnent.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Up to 10 days, but not nore than 60 days, prior to construction of the
concrete pavenent, construct a test section [near the job site, but not as
part of the production pavenent area. ][as part of the production paving
area at an outer edge as indicated on the drawings .]Construct test
section of the sane depth as the course which it represents. The
under|yi ng grade or pavenment structure upon which the test sectionis to
be constructed is required to be the sane as the renmi nder of the course
represented by the test section. The equipnent used in construction of
the test section is required to be the same equi pnment to be used on the
remai nder of the course represented by the test section. Use the test
section to devel op and denpnstrate the proposed techni ques of m xing,
haul i ng, placing, consolidating, finishing, curing, initial saw cutting,
start-up procedures, testing nethods, plant operations, and the
preparation of the construction joints. Performvariations in mxture
proportions, other than water, if directed. Qperate and calibrate the

m xi ng plant prior to start of placing the test section. Use the sane
equi prent, materials, and construction techni ques on the test section
proposed for use in all subsequent work. Perform base course preparation
concrete production, placing, consolidating, curing, construction of
joints, and all testing in accordance with applicable provisions of this
specification. Three days after conpletion of the test section, provide
ei ght cores at least 150 mr 6 inches in dianeter by full depth cut from
points selected in the test section by the Governnent. Construct the test
section neeting all specification requirenments and being acceptable in al
aspects, including surface texture, thickness, grade, and |ongitudinal and
transverse joint alignnent. Failure to construct an acceptable test
section necessitates construction of additional test sections at no
additional cost to the Governnment. [ Renpve test sections allowed to be
constructed as part of the production pavement which do not neet
specification requirements at no expense to the Government. ] If slipform
paving is perfornmed and is unable to construct an acceptable test section
repair or replace the slipform paving equi pment, or paving conpl eted using
fixed-fornms and equi prent conpatible with them and al |l owed by the
specification. Do not comrence production paving until the results on
aggregates and concrete, including evaluation of cores, and all pavenent
neasurenents for edge slunmp, joint face deformati on, actual plan grade,
surface snoothness and thickness have been subnitted and approved. |
Paverment accepted as a production ot will be evaluated and paid as
specified in PART 1 GENERAL. ]
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1.4.6.2.1 Pi |l ot Lane

Construct the test section consisting of one paving | ane at |east 130 n
400 feet long and to the sane thickness as the thickest portion of
pavermrent shown on the Drawi ngs. Construct at the sane |ane width as that
required for use in the project. Provide at | east one transverse

construction joint in the test section. |If [keyed or ]dowel ed
| ongi tudi nal construction joints are required in any of the production
paverents, install themfull |ength al ong one side of the test |ane

t hroughout the test section. [If both keys and dowels are required,
install each in half of the test section. ]Construct the test section on
two separate days.

.4.6.2.2 Fill-In Lane

Consider the first 130 m 400 feet of the initial production fill-in |ane
as a fill-in lane test section for purposes of testing and eval uation
Al requirenents for the test section are applicable. OCbtain cores from
the fill-in lane side of the |ongitudinal construction joint with the
pil ot |ane.

11.4.7 Acceptability of Work

1

The materials and the paverment itself will be accepted on the basis of
production testing. The Governnent may nmake check tests to validate the
results of the production testing. |If the results of the production
testing vary by less than 2.0 percent of the Governnment's test results,
the results of the production testing will be used. |If the results of the
Government and production tests vary by 2.0 percent, but less than 4.0
percent, the average of the two will be considered the value to be used.

If these vary by 4.0 percent or nore, carefully evaluate each sanpling and
testing procedure and obtain another series of Governnent and production

tests on duplicate sanples of material. |f these vary by 4.0 percent or
nore, use the results of the tests made by the Government and the
Government will continue check testing of this itemon a continuous basis

until the two sets of tests agree within less than 4.0 percent on a
regul ar basis. Testing performed by the Governnent does not relieve the
specified testing requirenents.

4.8 Accept ance Requirenents

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

NOTE: The | ot size can be specified on the basis of
time or volume of production. Normally, it is nost
practical for construction oversight if alot is
made equal to one shift, but not over 10 hours. |If
the ot size is based on the ampunt of production
it is to be selected to be approximately equal to

t he amount of concrete pavenent produced in one
shift (one day) of operation. The lot size nust
never exceed 750 cubic neters 1000 cubic yards. of
concrete pavenment. \Wen the total job does not
exceed 750 cubic neters 1000 cubic yards, the | ot
size becones the total job. Edit the follow ng
par agr aphs accordingly. Do not change terninol ogy
(for instance conputed percent paynent, actua
percent paymnent).

For continuously reinforced concrete used for
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i sol ated areas that necessitate an absence of
joints, such as vertical |anding pads, use the first
bracket ed paragraph.

For plain jointed concrete used for |arge areas,
such as aprons, use the second bracketed paragraph

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

[1.4.8.1 Paverment Lots - Continually Reinforced Concrete

Alot will be that quantity of construction that will be evaluated for
acceptance with specification requirements. A lot will be equal to one
shift of production, not to exceed 76 cubic nmeters 100 cubic yards for
continuously reinforced areas. For non-continuously reinforced areas, a
ot is equal to one shift of production, not to exceed 230 cubic neters

300 cubic yards. Each ot will be divided into two equal sublots. G ade
and surface snmoothness deterninations will be nade on the lot as a
whol e. Al samples locations are to be selected on a random basis in

accordance w th ASTM D3665.
1[1.4.8.2 Pavermrent Lots - Plain Jointed Concrete

Alot is that quantity of construction to be evaluated for acceptance with
specification requirements. A lot is equal to one shift of production not
to exceed 750 cubic nmeters 1000 cubic yards. 1In order to evaluate

t hi ckness, divide each lot into four equal sublots. A sublot is equal to
one shift of production not to exceed 190 cubic neters 250 cubic yards.
Grade determinations will be made on the ot as a whole. Surface

snoot hness determ nations will be made on every 0.1 knm 0.1 nile segnent in
each lot. Select sanple locations on a random basis in accordance with
ASTM D3665. When operational conditions cause a |lot to be terninated
before the specified four subl ots have been conpleted, use the follow ng
procedure to adjust the lot size and nunber of tests for the lot. \here

t hree subl ots have been conpleted, they constitute a lot. Were one or
two subl ots have been conpleted, incorporate theminto the next |ot

(except for the last Iot), and the total number of sublots used and
acceptance criteria adjusted accordingly.

11.4.8.3 Eval uati on

Provide all sanpling and testing required for acceptance and payment

adj ustrent, including batch tickets with all required acceptance testing.

I ndi vi dual s perform ng sanpling, testing and inspection duties are
required to neet the Qualifications. The Government reserves the right to
direct additional sanples and tests for any area which appears to deviate
fromthe specification requirenents. Testing in these areas are in
addition to the sublot or lot testing, and the requirenents for these
areas are the same as those for a sublot or lot. Provide facilities for
and, where directed, personnel to assist in obtaining sanples for any
Covernment testing.

1.4.8.4 Additional Sanpling and Testing

The Contracting O ficer reserves the right to direct additional sanples
and tests for any area which appears to deviate fromthe specification
requirenents. Testing in these areas will be in addition to the sublot or
ot testing, and the requirenents for these areas will be the sane as
those for a sublot or lot. Provide facilities for and, where directed,
personnel to assist in obtaining sanples for any Government testing.
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1

1

5 DELI VERY, STORAGE, AND HANDLI NG
51 Bul k Cenentitious Materials

Provide all cenentitious materials in bulk at a tenperature, as delivered
to storage at the site, not exceeding 65 degrees C 150 degrees F. Provide
sufficient cementitious materials in storage to sustain continuous
operation of the concrete mxing plant while the pavenment is being

pl aced. Provide separate facilities to prevent any interm xing during

unl oadi ng, transporting, storing, and handling of each type of
cenentitious material

.5.2 Aggregate Materials

Store aggregate at the site of the batching and m xi ng pl ant avoi di ng

br eakage, segregation, interm xing or contam nation by foreign materials.
Store each size of aggregate from each source separately in free-draining
stockpiles. Provide a mininum 0.6 nm 24 inch thick sacrificial |ayer |eft
undi sturbed for each aggregate stored on ground. Provide free-draining
storage for fine aggregate and the smallest size coarse aggregate for at

| east 24 hours imrediately prior to use. Miintain sufficient aggregate at
the site at all times to permt continuous uninterrupted operation of the
m xing plant at the tinme concrete pavenent is being placed. Do not allow
tracked equi prent on coarse aggregate stockpiles.

Any aggregate, coarse or fine, that is not approved for H gh Tenperature
Concrete, that is observed or detected in a stockpile nust constitute
rejection of the conplete stockpile. Any debris, mud, dirt, organic
matter, trash, garbage or any other nmaterial that Contracting Oficer
deens detrinmental to the H gh Tenperature Concrete, regardl ess of the
guantity, must constitute rejection of the stockpile. Ensure that batch
pl ant | oaders, hoppers, conveyors, weigh hoppers, drums, m xers,
conveyors, haul truck beds, delivery truck beds, rail cars, delivery
cont ai ners, and other equi pment are cl eaned, washed and be free of any
non- Hi gh Tenperature Concrete aggregate. Any unapproved material in the
Hi gh Tenperature Concrete is considered nonconpliant and rejection,
renoval and replacenent of the entire affected ot is required at

Contractor's expense. Instruct |oader operators not to disturb the bottom
300 mr 12 inch layer of aggregate. Post a sign at the working face of
each stockpile. If all the aggregate for the project will not be

stockpiled at one tinme then access fromall sides of the stockpile for
charging the batch plant is required. Stockpile and continuously water
all 1|ightweight aggregates for a planned day's placenment by sprinklers for
7 days prior to paving. Stockpile and continuously water manufactured
traprock sands for a planned day's placenment by sprinklers for 7 days
prior to paving. Stockpile and continuously water all |ightweight
aggregates and nmanufactured traprock sands for a planned day's placenent
by sprinklers for 7 days prior to paving. Spraying by water trucks or
hand- hel d hoses i s suppl enental but does not replace continuous sprinkler
operation. Miintain sufficient watered aggregate at the site at all tinmes
to permit continuous uninterrupted operation of the mxing plant at the
time concrete pavenent is being placed. Tracked equi pnment is not
permtted on aggregate stockpiles. Protect all aggregate from

contam nati on of other stockpiles, materials or deleterious nateri al

consi dered obj ectionable to Governnent. Reject all unsatisfactory

st ockpi | es.
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[1.5.3 Mul tifilament Pol ypropyl ene Fibers

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Retain this paragraph for H gh Tenperature
Concrete supporting F-35B operations. Delete this
paragraph if Hi gh Tenperature Concrete is only

i ntended to be used by V-22 aircraft.

Del etion of this paragraph will preclude any F-35B
vertical |anding operations on this H gh Tenperature
Concret e.

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

Furnish all fibers in bulk or water sol uble bags added at the plant.
Store fibers in a dry and protected | ocation and protected from damage.

1]1.5.4 O her Materials

Store reinforcing bars and accessori es above the ground on supports.
Store all materials to avoiding contam nation and deterioration

PART 2 PRODUCTS

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

NOTE: Delete any reference to any products which
are not to be used on the project. Coordinate al
product requirenents with the appropriate agency's
Paverents or Material s Engineer.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

2.1 SYSTEM DESCRI PTI ON

This section is intended to stand al one for construction of High
Tenperature Concrete airfield pavenent for applied pavenent tenperatures of
482 degrees Cel sius 900 degrees Fahrenheit or above. However, where the
construction covered herein interfaces with other sections, construct each

interface to conformto the requirenents of both this section and the
ot her section, including tolerances for both. Aggregates for High
Tenperature Concrete are defined as either |ightweight (produced from
expanded sl ate or shale) or traprock. This specification is for |ight
wei ght aggregate only. This specification is for traprock aggregate only.
This specification is for |ightweight and traprock aggregates.
Aggregates for High Tenperature Concrete require additional nodified
testing and tine for materials testing conpared to normal wei ght
concrete. High tenmperature concrete aggregates are very specific.
Contractor to enact additional precautions to avoid cross-contam nation
with other materials during transportation (rail cars, trucks, containers
clean of other materials), during stockpiling, and not |laying tools
directly on ground during placing and finishing. Contractor nust note
there are substantial scheduling requirenents for test |anes, placing
sequence, wet curing, joint sealing, sodiumsilicate application, and
paverent markings. It requires approxinmately 100 days for materials
sampl ing through test section paving and another 100 days for placenent
t hrough sodium silicate application. Were the construction covered
herein interfaces with other sections, the construction at each interface
nmust conformto the requirenents of either this section or the other
section, whichever has the nore stringent tolerances.
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2.1.1 Sur f ace Snoot hness

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Edit these paragraphs as appropriate to the
project. If it is desired to restrict surface

snoot hness testing and eval uation to either

st rai ght edge nmethod or profil ograph nethod, retain
the one and delete the other; otherw se, retain both
as a Contractor's option. Require use of the

profil ograph nethod for airfield taxiways and
runways. Wen the profil ograph nmethod is all owed,
and there are areas with dinmensions |ess than 60 m
(200 feet) in any direction, retain the straightedge
net hod for these short runs. Profilograph is
typically used to nmeasure |ongitudi nal snopot hness
and strai ghtedge for transverse snpot hness.

Aircraft arresting systens require straightedge for

| ongi tudi nal and transverse snpot hness.

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

Use the profilograph nethod for all |ongitudinal testing, except for
pavi ng | anes less than 60 m 200 feet in length. Use the straightedge

nmet hod for transverse testing, for longitudinal testing where the |ength
of each pavenent lane is less than 60 n 200 feet,[ within 60 nm 200 feet on
both the approach and departure sides of an aircraft arresting gear,] and
at the ends of the paving lints for the project. Snpothness requirenents
do not apply over crowns, drainage structures, or simlar penetration

Mai ntain detailed notes of the testing results and provide a copy to the
CGovernment after each day's testing.

2.1.1.1 Strai ght edge Testi ng
2.1.1.1.1 For Certified Vertical Landing Spots

Provi de the finished surfaces of the pavenents with no abrupt change of 3
nr 1/8 inch or nore, and all pavenents within the Iinmts specified when
checked with an approved 4 m 12 foot straightedge. Provide vertica

| andi ng spots with a variation fromthe specified strai ght edge not
greater than 3 nr 1/8 inch in the |ongitudinal direction and not greater
than 3 mr 1/8 inch in the transverse direction.

2.1.1.1.2 For All O her Areas

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

NOTE: Retain first and third bracketed statements
for airfield projects. Retain second bracketed
statement for projects with an aircraft arresting
syst ens.

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

Provi de the finished surfaces of the pavenents with no abrupt change of 6
mr 1/4 inch or nore, and all pavenments within the limts specified when
checked with an approved 4 m 12 foot straightedge.[ Provide runways and
taxiways with a variation fromthe specified strai ght edge not greater than
3 nmr 1/8 inch in the longitudinal direction and not greater than 6 nm 1/4
inch in the transverse direction.][ Provide runway paverment within 60 m
200 feet on both the approach and departure sides of an aircraft arresting
gear with a variation in the longitudinal direction fromthe specified
strai ght edge not nore than plus or minus 3 nr 1/8 inch.][ Provide al
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other airfield areas with a variation froma strai ght edge not greater than
6 mr 1/4 inch in either the longitudinal or transverse direction.]

.1.1.2 Profil ograph Testing

Provi de the finished surfaces of the pavenents with no abrupt change of 6
nr 1/4 inch or nore, and each 0.1 km 0.1 mle segnent of each pavenent | ot
with a Profile Index not greater than specified when tested with an
approved California-type profilograph.[ Provide runways and taxiways wth
a Profile index not greater than 110 mm per km 7 inches per mle in the

| ongi tudi nal direction. Provide runway and taxiway transverse snoot hness
neasured with the strai ghtedge nethod and the strai ghtedge requirenents
apply. Provide all other airfield areas with a Profile Index not greater
than 140 nm per knm 9 inches per mle in the longitudinal direction.]]
Provi de roads, streets, tank hardstands, vehicul ar parking areas and open
storage areas with a Profile index not greater than 140 nm per kmr 9 inches
per mile in the longitudinal direction.]

.1.1.3 Bunps ("Must Gind" Areas)

Reduce any bunps ("must grind" areas) shown on the profil ograph trace

whi ch exceed 10 nr 0.4 inch in height by dianond grinding in accordance
wi t h subparagraph DI AMOND GRI NDI NG OF PCC SURFACES bel ow until they do not
exceed 7.5 mr 0.3 inch when retested. Taper such dianond grinding in al
directions to provide snooth transitions to areas not requiring dianond
gri ndi ng.

.1.1.4 Testing Met hod

After the concrete has hardened sufficiently to permt wal king thereon

but not later than 48 hours after placenent, test the entire surface of

t he pavenment in each lot in such a nanner as to reveal all surface
irregularities exceeding the tol erances specified above. |f any pavenent
areas are di anond ground, retest these areas inmediately after dianmond
grinding. Test the entire area of the pavenent in both a |ongitudinal and
a transverse direction on parallel lines. Performthe transverse |ines
4.5 m 15 feet or less apart, as directed. Performthe |ongitudinal |ines
at the centerline of each paving | ane shown on the draw ngs, regardless of
whet her nultiple lanes are allowed to be paved at the same tinme, and at
the 1/8th point in fromeach side of the lane. Also test other areas
havi ng obvi ous devi ations. Performlongitudinal testing |ines continuous
across all joints. Performtransverse testing lines for pilot |anes
carried to construction joint lines and for fill-in lanes carried 600 nmr
24 inches across construction joints, and the readings in this area
applied to the fill-in lane. Perform straightedge testing of the

| ongi t udi nal edges of slipformed pilot |anes before paving fill-in |anes
as specified bel ow

.1.1.4.1 Strai ght edge Testi ng

Hol d the straightedge in contact with the surface and noved ahead one- hal f
the I ength of the straightedge for each successive neasurenent. Determnine
t he amount of surface irregularity by placing the freestandi ng (unl evel ed)
st rai ght edge on the pavenent surface and neasuring the maxi nrum gap between
t he strai ghtedge and the pavenent surface. Deternine nmeasurenents al ong
the entire length of the straight edge.
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2.1.1.4.2 Profil ograph Testing

Perform profil ograph testing using approved California profil ograph and
procedures described in ASTM E1274. UWilize electronic recording and
automatic conputerized reduction of data equi pnent to indicate
"must-grind" bunps and the Profile Index for each 0.1 km 0.1 mle segnent
of the paverment |lot. Accommpdate grade breaks on aprons [parking lots ]by
breaking the profile segnment into short sections and repositioning the

bl anki ng band on each section. Provide the "bl anki ng band" of 5 mr 0.2
inch wide and the "bunp tenplate" span 25 mr 1 inch with an offset of 10 nm
0.4 inch. Count the profilograph testing of the last 9.1 m 30 feet of a
paving lane in the longitudinal direction fromeach day's paving operation
on the follow ng day's continuation |ane. Conmpute the profile index for
each pass of the profilograph (3 per lane) in each 0.1 km 0.1 nile
segnent. The profile index for each segnent is the average of the profile
i ndi ces for each pass in each segnent. Scale and proportion

profil ograph's of unequal lengths to an equivalent 0.1 km 0.1 nile as
outlined in the ASTM E1274. Provide a copy of the reduced tapes to the
CGovernnment at the end of each day's testing.

2.1.2 Edge Slunp and Joint Face Defornation
2.1.2.1 Edge Sl unp

When slip-formpaving is used, provide a maxi mum of 15.0 percent of the
total free edge of each pavenent panel with a maxi num edge slunp of 6 nmv
1/4 inch and none of the free edge of the pavenent |lot with an edge sl unp
exceeding 9 nr 3/8 inch. (A pavenent panel is defined as a | ane width by
the I ength between two adjacent transverse contraction joints. The tota
free edge of the pavenent is the cunulative total |inear neasurenent of
paverment panel edge originally constructed as non-adjacent to any existing
paverent; for exanple, 30 nm 100 feet of pilot lane originally constructed
as a separate | ane, would have 60 m 200 feet of free edge; 30 m 100 feet
of fill-in lane would have no free edge). The area affected by the
downward novenment of the concrete al ong the pavenent edge is a maxi mum of
450 mr 18 inches back fromthe edge.

2.1.2.2 Joi nt Face Deformation

In addition to the edge slunp linmts specified above, provide a vertica
joint face with a surface within the maximumlinits shown bel ow

Ofset from Ofset from Ofset from Abrupt O f set O fset of Joint
St r ai ght edge St rai ght edge St r ai ght edge in Any Face from True
Appl i ed Appl i ed Applied Top to |Direction (d) Vertical (e)
Longitudinally |Longitudinally |Bottom Against

to Pavenent to Vertical the Joint Face

Surface (a) Face (b) (c)

Airfield Pavenent

3 mm 1/8 inch 6 mm 1/4 inch 9 mm 3/ 8 inch 3 mm 1/ 8 inch 8 mm per 100 nm 1
inch per 12 inches

Al O her Pavenent
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O fset from

St rai ght edge
Appl i ed

Longi tudinal |l y
to Pavenent
Surface (a)

O fset from
St r ai ght edge
Appl i ed

Longi tudinal |l y
to Vertical
Face (b)

O fset from
St r ai ght edge
Applied Top to
Bot t om Agai nst
the Joint Face

(¢)

Abrupt O f set
in Any
Direction (d)

O fset of Joint
Face from True
Vertical (e)

6 nm 1/4 inch

Al other items sanme as airfield pavenment

(a) Measurenent is taken by placing the straightedge |ongitudinally on the pavenent
surface 25 nm 1 inch fromthe free edge.

(b) Measurenent is taken by applying the straightedge longitudinally along the
vertical joint face.

(c) Measurenent places a 9.5 mm 3/8 inch spacer attached to a straightedge and spaced
approxi mately equal to the thickness of the concrete being neasured. The offset from
strai ghtedge with spacers is measured by placing the spacers against the top and
bottom of the vertical concrete face.

(d) An abrupt offset in the joint face occurring along a short distance. Check for
abrupt offsets at any location that an abrupt of fset appears to be a possible issue.

(e) Measurenent of the offset fromthe joint face to a level in the true vertical

posi tion against the joint face.

2.1.2.3 Sl unp Determination
Test the pavenment surface to determ ne edge slunmp inmredi ately after the
concrete has hardened sufficiently to pernmit wal king thereon. Perform
testing with a mininur 4 nm 12 foot straightedge to reveal irregularities
exceedi ng the edge slunp tol erance specified above. Determnine the
vertical edge slunp at each free edge of each slipforned paving | ane
constructed. Place the straightedge transverse to the direction of paving
and the end of the straightedge |located at the edge of the paving |ane.
Record neasurenents at 1.5 to 3.0 m 5 to 10 foot a spacing, as directed,
conmenci ng at the header where paving was started. Initially record
neasurenents at 1.5 m 5 foot intervals in each |ane. Wen no deficiencies
are present after 5 neasurenents, the interval nmay be increased. The
maxi muminterval is 3.0 m 10 feet. \Wen any deficiencies exist, return
the interval to 1.5 m 5 feet. |In addition to the transverse edge slunp
determ nati on above, at the sane tine, record the |ongitudinal surface
snoot hness of the joint on a continuous line 25 nr 1 inch back fromthe
joint line using the mninum4 n 12 foot strai ghtedge advanced one-hal f
its length for each reading. Performother tests of the exposed joint
face to ensure that a uniform true vertical joint face is attained.
Properly reference all recorded measurenents in accordance with paving
| ane identification and stationing, and a report subnmitted within 24 hours
after nmeasurenent is nade. ldentify areas requiring replacenment within
t he report.

2.1.2.4 Excessi ve Edge Sl unp

VWhen edge sl unp exceeding the linmts specified above is encountered on

either side of the paving |lane, record additional straightedge

nmeasurenents to define the linear Iimts of the excessive slunp. Renobve
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and replace concrete slabs having excessive edge slunmp or joint
deformation to the next transverse joint in conformance w th paragraph
REPAI R, REMOVAL AND REPLACEMENT OF NEWY CONSTRUCTED SLABS. Discontinue
use of slip-form paving equi prent and procedures that fail to consistently
provi de edges within the specified tol erances on edge slunp and joint face
deformati on construct by neans of standard paving procedures using fixed
forms.

.1.3 Pl an Grade

Wthin 5 days after paving of each lot, test the finished surface of the
paverment area by running lines of levels at intervals corresponding wth
every longitudinal and transverse joint to determ ne the elevation at each
joint intersection. Record the results of this survey and provide a copy
to the Government at the conpletion of the survey of each lot.[ Provide
finished surfaces of all airfield pavenents that vary less than 13 mr 1/2
i nch above or below the plan grade line or elevation indicated.][ Provide
surfaces of | ] that vary less than 19 nmm 3/4 inch.] The above

devi ations fromthe approved grade |line and el evation are not pernmitted in
areas where cl oser confornmance with the planned grade and el evation is
required for the proper functioning of appurtenant structures. Provide
finished surfaces of new abutting pavenents that coincide at their
juncture. Provide horizontal control of the finished surfaces of al
airfield pavenents that vary not nore than 13 nmr 1/2 inch fromthe plan

al i gnnent i ndi cat ed.

1.4 Fl exural Strength

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Nornally, concrete for airfield pavenent is
to be proportioned and accepted on the basis of
90-day flexural strength. |If it is desired to use
28-day strength for design of airfield pavenent,
approval nust be obtai ned through the TSMCX, AFCEC
pavenment SMEg, or NAVFAC.

The desi gner may choose the first tailoring option
CYLI NDERS/ BEAM or the second tiloring opti on BEAMS

for strength testing.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Submit certified copies of |aboratory test reports and sources for cenent,
suppl enentary cenentitious naterials (SCM, aggregates, adm xtures, curing
conpound, epoxy, and proprietary patching nmaterials proposed for use on
this project. Each |Iot of pavenent will be evaluated for acceptance in
accordance with the foll owi ng procedures.

.1.4.1 Sanpl i ng and Testing

For acceptance, obtain one conposite sanple of concrete from each subl ot
in accordance with ASTM C172/ C172N from one batch or truckl oad. |

Fabricate and cure test cylinders 152 x 305 nm 6 x 12 inches in accordance
with ASTM C31/ C31N, and tested in accordance with ASTM C39/ C39N. Test two
test cylinders per sublot (8 per lot) at 14 days.][ Fabricate and cure
test beans 152 x 152 mm 6 X 6 inches in accordance with ASTM C31/ C31l; and
tested in accordance with ASTM C78/ C78M. ]
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2.1.4.2 Conput ati ons

Average the eight 14-day strength tests for the lot. Use the average
strength in accordance with paragraph CONCRETE STRENGTH FOR FI NAL
ACCEPTANCE

.1.5 Thi ckness

Each | ot of pavement will be evaluated for acceptance and paynent
adjustment in accordance with the follow ng procedure:

a. Contractor nust naintain positive control of grades, and Contractor
nmust al so use surveyed el evations at the top of concrete and the top
of the layer directly beneath the concrete el evation. Measure
el evations on a grid measuring a maxi mumof 6 mby 6 m 20 feet by 20
feet. Contracting Oficer may require additional surveyed el evations.

b. Prior to placing concrete, stringline across forns and neasure
proposed thi ckness of concrete. Correct any deficiencies prior to
pl acenent. Stringline neasurenments nust be on a maximun 6 m 20 foot
spacing with at | east 4 neasurenments between forns at each stringline
posi tion.

c. Do not extract cores fromH gh Tenmperature Concrete production paving
| anes unless explicitly directed in witing from Contracting Oficer

.1.6 Eval uati on of Cores

Record and submit testing, inspection, and eval uati on of each core for
surface paste, uniformty of aggregate distribution, segregation, voids,
cracks, and depth of reinforcenent or dowel (if present). Misten the
core with water to visibly expose the aggregate and take a mi ni mum of

t hree phot ographs of the sides of the core, rotating the core

approxi mately 120 degrees between photographs. Include a ruler for scale
in the photographs. Provide plan view of location for each core.

1.7 Di anond Grindi ng of PCC Surfaces

Those perform ng di anond grinding are required to have a mni num of three
years experience in dianmond grinding of airfield pavenents. |In areas not
nmeeting the specified limts for surface smoothness and plan grade, reduce
high areas to attain the required snoot hness and grade, except as depth is
limted below. Reduce high areas by dianond grindi ng the hardened
concrete with an approved equi pnment after the concrete is at a m ni nrum age
of 14 days. Performdianmond grinding by sawing with an industrial dianmond
abrasive which is inpregnated in the saw bl ades. Assenble the saw bl ades
in a cutting head nounted on a nachi ne desi gned specifically for dianmond
grinding that produces the required texture and snoothness | evel w thout
danmage to the concrete pavenent or joint faces. Provide dianond grinding
equi pmrent with saw bl ades that are 3 mr 1/8-inch wide, a mninumof 60

bl ades per 300 mr 12 inches of cutting head wi dth, and capable of cutting
a path a mnimumof 0.9 m 3 ft wide. Dianond grinding equi prment that
causes ravels, aggregate fractures, spalls or disturbance to the joints is
not permtted. The maxi mum area corrected by dianond grinding the
surface of the hardened concrete is 10 percent of the total area of any
subl ot. The maxi nrum depth of dianmond grinding is 6 mm 1/4 inch. Provide
di anond gri ndi ng nachi ne equi pped to flush and vacuum t he pavenent

surface. Dispose of all debris fromdianond grindi ng operations off
Covernment property. Prior to dianond grinding, submt a Dianond Ginding
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2.

2.
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Plan for review and approval. At a mininmum include the daily reports for
the deficient areas, the |ocation and extent of deficiencies, corrective
actions, and equi prent. Renove and replace all pavenent areas requiring
pl an grade or surface snpot hness corrections in excess of the limts

speci fied above in conformance wth paragraph REPAIR, REMOVAL AND
REPLACEMENT OF NEWLY CONSTRUCTED SLABS. All areas in which dianmond
grindi ng has been performed are subject to the thickness tol erances

speci fied in paragraph THH CKNESS, above.

Prior to production dianond grinding operations, performa test section at
t he approved location. Performa test section that consists of a m ninmm
of two adjacent passes with a minimumlength of 12 nm 40 feet to allow

eval uation of the finish, transition between adjacent passes, and the
results of crossing a transverse joint. Production dianond grinding
operations are not to be perfornmed prior to approval.

2 CEMENTI TI QUS MATERI ALS

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

NOTE: Edit these paragraphs as appropriate for the
particul ar project. @uidance for use of
cenentitious materials should be sought fromthe
Pavermrent Materials engineer or fromthe TSMCX, Air
Force MAJCOM pavi ng engi neers, or NAVFAC, especially
for areas subject to al kali-aggregate reactivity, or
sul fate attack.

VWhen sul fate bearing soil or water is encountered
specify Type Il cement for nopderate sulfate
concentration and consider requiring use of fly ash
for partial replacenent. Do not specify Type | or
Il cement. See UFC 3-250-04FA for guidance.
Specify limt on false set if it is a problemin the

ar ea.
Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de cenentitious materials of portland cenment in conbination with
suppl enentary cenentitious naterials (SCM, and nust conformto
appropriate specifications listed below New submittals are required when
the cenentitious materials sources or types change.

2.1 Portl and Cenent

Portl and cenment must conformto ASTM C150/ C150N, Type | or |1, |ow al kal
i ncluding fal se set requirenents.

2.2 Pozzol an

.2.2.1  Fly Ash

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Cdass Cfly ash is not permtted for paving
concrete.

Use loss on ignition not exceeding 3 percent for
frost areas to reduce carbon interference with air

entralning adm xture.
E R R R
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Provide fly ash that confornms to ASTM C618, Class F, including the
optional requirenents for uniformty and effectiveness in controlling
Al kali-Silica reaction with a loss on ignition not exceeding [3]][6]
percent. Provide Class F fly ash for use in mtigating Alkali-Silica
Reactivity with a total equivalent alkali content |ess than 3 percent.

2.3 Suppl emrental Cenentitious Materials (SCM Content

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Use first tailoring option for Navy
projects. Use second tailoring option for Army/Air
Force projects.

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

[Provide a concrete mx that contain one of the SCMs listed in Table 2
within the range specified therein, whether or not the aggregates are
found to be reactive in accordance with paragraph ALKALI SILICA
REACTIVITY.][Use of one of the SCvs |listed below is optional, unless the
SCMis required to mtigate ASR  The use of SCMs is encouraged in
accordance with Section 01 33 29 SUSTAI NABI LI TY REQUI REMENTS AND

REPORTI NG ]

TABLE 2
SUPPLEMENTARY CEMENTI TI OQUS MATERI ALS CONTENT

M ni mum Maxi mum
Suppl ementary Cenentitious Mterial Cont ent Cont ent
Cass F Fly Ash
SIQ2 + A28 + Fe2@3 > 70 percent 25 percent 35 percent
Si 02 + A1203 + Fe203 > 80 percent 20 percent 35 percent
Si 02 + A1203 + Fe203 > 90 percent 15 percent 35 percent

3 AGCREGATES

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

NOTE: Provi de aggregates neeting the requirenents
of this specification. |f aggregate sources in the
project area do not neet the requirenents of this
speci fication, provide aggregates from sources
outside the project area that do neet the

requi renents of this specification

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

3.1 Aggr egat e Sour ces

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Note that the workability box for |ightweight
aggregate is larger than for traprock and normal

wei ght concrete. This is because nore workability
is necessary to close |ightweight aggregate concrete
m xt ure pavenent surface.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Conduct aggregate sanpling for testing no nore than 120 days prior to test
bat chi ng unl ess ot herw se st at ed.
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2.3.1.1 Conbi ned Aggregate G adation

In addition to the grading requirenents specified for coarse aggregate and
for fine aggregate, the conbi ned aggregate grading nmust nmeet the foll ow ng
requi renents for Workability and Coarseness factors, Percent Retained
Chart, and 0.45 Power Curve. Coarse, internediate and fine aggregate
gradations are comonly required. Deliver coarse and fine aggregate as

i ndividual materials to batch plant.

a. The materials selected and the proportions used nmust be such that when
the Coarseness Factor (CF) and the Workability Factor (W) are plotted
on a diagram as described in 3 3 3 and 4 bel ow, the point thus
determ ned rmust fall within the parallel ogram described therein.

(1) Determine the Coarseness Factor (CF) fromthe follow ng equation
CF = (cumul ative percent retained on the 9.5 mm
sieve) (100)/ (cumul ati ve percent retained on the 2.36 nm sieve)CF =
(cumul ative percent retained on the 3/8 in.
sieve) (100)/ (cumul ati ve percent retained on the No. 8 sieve)

(2) The Workability Factor WF is defined as the percent passing the
2.36 mr No. 8 sieve based on the conbi ned gradation. Adjust the
WF upwards only, by 2.5 percentage points for each 42 kg 94 pounds
of cenmentitious material per cubic neter yard greater than 335 kg
per cubic neter 564 pounds per cubic yard.

(3) For light weight aggregate only, a diagram nust be plotted using a
rectangul ar scale with WF on the Y-axis with units from 20
(bottom) to 45 (top), and with CF on the X-axis with units from 80
(left side) to 30 (right side). On this diagrama parall el ogram
nust be plotted with corners at the follow ng coordi nates (CF-75,
WF-28), (CF-75, WF-43), (CrF-45, Wk-32.5), and (CF-45, W-47.5).

If the point determ ned by the intersection of the conputed CF and
WF does not fall within the above parallel ogram the grading of
each size of aggregate used and the proportions sel ected nust be
changed as necessary.)

(3) For traprock aggregate only, a diagram nmust be plotted using a
rectangul ar scale with WF on the Y-axis with units from 20
(bottom) to 45 (top), and with CF on the X-axis with units from 80
(left side) to 30 (right side). On this diagrama parallel ogram
nust be plotted with corners at the follow ng coordi nates (CF-75,
WF-28), (CF-75, WF-40), (CrF-45, Wk-32.5), and (CF-45, Wr-44.5).

If the point determ ned by the intersection of the conputed CF and
WF does not fall within the above parallel ogram the grading of
each size of aggregate used and the proportions sel ected nust be
changed as necessary.)

(3) For light weight aggregate only, a diagram nust be plotted using a
rectangul ar scale with WF on the Y-axis with units from 20
(bottom) to 45 (top), and with CF on the X-axis with units from 80
(left side) to 30 (right side). On this diagrama parallel ogram
nmust be plotted with corners at the follow ng coordi nates (CF-75,
WF-28), (CF-75, WF-43), (CF-45, Wr-32.5), and (CF-45, Wr-47.5).

If the point determ ned by the intersection of the conputed CF and
WF does not fall within the above parallel ogram the grading of
each size of aggregate used and the proportions sel ected nust be
changed as necessary.)
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(4) For traprock aggregate only, a diagram nmust be plotted using a
rectangul ar scale with WF on the Y-axis with units from 20
(bottom) to 45 (top), and with CF on the X-axis with units from 80
(left side) to 30 (right side). On this diagrama parallel ogram
nmust be plotted with corners at the followi ng coordi nates (CF-75,
WF-28), (CF-75, WF-40), (CrF-45, Wk-32.5), and (CF-45, Wr-44.5).

If the point determ ned by the intersection of the conputed CF and
WF does not fall within the above parallel ogram the grading of
each size of aggregate used and the proportions sel ected nust be
changed as necessary.)

b. Percent Retained Chart. Design the percent retained chart to neet the
following criteria:

(1) The hi ghest peak (the maxi num percent retained) nmust be on the 9.5
mr 3/8 inch sieve or larger. The proportions rmust al so have at
| east 60 percent of the total aggregate mass be retained on the
4.75 mr No. 4 sieve.

(2) There can only be at |east 4 points difference between the two
hi ghest peaks.

(3) There can be no nore than one | ow point between any two peaks. |If
there are two |ow points, the nmixture is gap graded; if there are
three or nore |ow points, the mxture is severely gap graded and
will not function as an airfield concrete mxture.

c. 0.45 Power Curve. The 0.45 power curve upper limt is defined as a
line fromthe origin (0,0) to 100 percent at the 19 nmr 3/4 inch
sieve. The 0.45 power curve lower Iimt is defined as a line starting
at 21 percent at the 1.18 nm No. 16 sieve to 100 percent at the 37.5 nm
1.5 inch sieve. The conbined gradation nust plot within the upper
and lower linmts of the 0.45 Power Curve.

d. Some aggregate comnbinations may not be able to achieve all criteria.
In this case, if the Wrkability and Coarseness factors pl ot
correctly, the 0.45 Power Curve criteria is achieved, Criteria b.1 and
b.2 of the Percent Retained Chart are achieved, and the mixture is
denonstrated it can be placed, consolidated and finished to neet
specification requirements, then the third Percent Retained Chart
criteria, b.3, can be relaxed from specification requirenents provided
there are no nmore than two | ow points between any two peaks.

e. Conbi ned gradation of all the aggregates, coarse and fine, nust have
no nmore than 10 percent passing the 0.150 mr No. 100 sieve.

.3.1.2 Al kali-Silica Reactivity for Traprock

Eval uate and test fine and coarse traprock aggregates to be used in al
concrete for alkali-aggregate reactivity. Test all coarse aggregate size
groups.

a. Separately evaluate the fine and coarse aggregates using ASTM C1260.
Test results of the individual aggregates nust have a neasured
expansion equal to or less than 0.08 percent after 28 days of
imersion in a 1IN NaOH solution. Should the test data indicate an
expansi on of greater than 0.08 percent, reject the aggregate(s) or
addi tional testing nmust be perforned as follows: utilize the
Contractor's proposed | ow al kali portland cenent, blended cenent,
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and/ or SCMin conbination with each individual aggregate. If only
SCVs are being evaluated, the testing accordance with ASTM C1567.
Determne the quantity that will neet all the requirenments of these
specifications and that will |ower the expansion equal to or less than
0.08 percent after 28 days of imrersion in a 1N NaCH sol ution. Base
m xture proportioning on the highest percentage of SCMrequired to
mtigate ASR-reactivity.

b. If any of the above options does not |ower the expansion to |ess than
0.08 percent after 28 days of imrersion in a 1N NaCH solution, reject
t he aggregate(s) and submt new aggregate sources for retesting.
Submit the results of testing to the Contracting O ficer for
eval uati on and accept ance.

2.3.1.3 Durability Testing for Traprock

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

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

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

[Provide aggregate with a satisfactory service record in freezing and
thawi ng of at l|east 5 years successful service in three concrete paving
projects. Include a condition survey of the existing concrete and a review
of the concrete-nmaking materials, including coarse aggregates, cenent, and
m neral adm xtures in the service record. Consider the previous aggregate
source and test results, cenent mll certificate data, mneral adm xture
chemi cal and physical conposition, and the m x design (cenent factor and
wat er-cenentitious material ratio) in the review Provide service record
perfornmed by an independent third party professional engineer

petrographer, or concrete naterials engineer along with their resune.

I ncl ude phot ographs and a witten report addressing D-cracks and popouts
in accordance with ACI 201.1R in the service record. Provide coarse
aggregate with a durability factor of 80 or nobre when subjected to
freezing and thaw ng of specinmens prepared in accordance wth

ASTM C1646/ C1646N and tested in accordance with ASTM C666/ C666lv, Procedure
A, when a coarse aggregate size group or source proposed for use does not
have a satisfactory denonstrable service record. Test all coarse
aggregate size groups and sources proposed for use individually.][Evaluate
and test all fine and coarse aggregates to be used in all concrete for
durability in accordance with ASTM C88. Provide fine and coarse
aggregates with a maxi num of 18 percent | oss when subjected to 5 cycles
usi ng Magnesi um Sul fate or a maxi num of 12 percent | oss when subjected to
5 cycles if Sodium Sulfate is used.]

2.3.1.4 Akali-Silica Reactivity for Traprock

Eval uate and test fine and coarse traprock aggregates to be used in al
concrete for al kali-aggregate reactivity. Test both coarse aggregate size
groups.

a. Separately evaluate the fine and coarse aggregates using ASTM C1260.
Test results of the individual aggregates nust have a measured
expansi on equal to or |less than 0.08 percent after 28 days of
imrersion in a 1IN NaOH solution. Should the test data indicate an
expansi on of greater than 0.08 percent, reject the aggregate(s) or
addi tional testing nmust be perforned as follows: utilize the
Contractor's proposed | ow al kali portland cenent, blended cenent,
and/ or SCMin combination with each individual aggregate. |If only
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SCMs are being evaluated, the test in accordance with ASTM C1567.
Deternmine the quantity that will neet all the requirenents of these
specifications and that will |ower the expansion equal to or less than
0.08 percent after 28 days of imrersion in a 1N NaCH sol ution. Base
m xture proportioning on the highest percentage of SCMrequired to
mtigate ASR-reactivity.

b. If any of the above options does not |ower the expansion to | ess than
0.08 percent after 28 days of imrersion in a 1N NaCH solution, reject
t he aggregate(s) and submt new aggregate sources for retesting.
Submit the results of testing to the Contracting O ficer for
eval uati on and accept ance.

2.3.1.5 Durability Testing for Traprock

Rk Rk Sk R R R Sk O S O I SRR S Rk Sk S S O S I SRR Ik S S kS R

NOTE: Use first tailoring option for Army and Air
Force; second option is for Navy projects only.
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[Provide aggregate with a satisfactory service record in freezing and
thawi ng of at |east 5 years successful service in three concrete paving
projects. Include a condition survey of the existing concrete and a review
of the concrete-nmaking materials, including coarse aggregates, cenent, and
m neral adm xtures in the service record. Consider the previous aggregate
source and test results, cement mll certificate data, mneral adm xture
chemi cal and physical conposition, and the m x design (cenent factor and
wat er-cenentitious material ratio) in the review Provide service record
performed by an independent third party professional engineer

petrographer, or concrete naterials engineer along with their resune.

I ncl ude photographs and a witten report addressing D-cracks and popouts
in accordance with ACl 201.1R in the service record. Provide coarse
aggregate with a durability factor of 80 or nobre when subjected to
freezing and thawi ng of specinens prepared in accordance with

ASTM C1646/ C1646l and tested in accordance with ASTM C666/ C666l, Procedure
A, when a coarse aggregate size group or source proposed for use does not
have a satisfactory denonstrable service record. Test all coarse
aggregate size groups and sources proposed for use individually.][Eval uate
and test all fine and coarse aggregates to be used in all concrete for
durability in accordance with ASTM C88. Provide fine and coarse
aggregates with a maxi num of 18 percent | oss when subjected to 5 cycles
usi ng Magnesi um Sul fate or a maxi num of 12 percent | oss when subjected to
5 cycles if Sodium Sulfate is used.]

2.3.2 Coarse Aggregate

Aggregates, as delivered to the mxers, nust consist of clean, uncoated
particles. Contractor is required to conduct all testing identified in
this specification.

2.3.2.1 Mat eri al Composition

Coarse aggregate used for H gh Tenperature Concrete must consist of

I i ghtwei ght aggregate. Lightweight aggregate is defined as expanded sl ate
or expanded shale neeting the requirenents at the manufacturing facility
of ASTM C330/C330N and is produced in a rotary kiln operated at 1, 149
degrees C 2,100 degrees F or nore. Conduct ASTM C330/ C330N tests within
30 days prior to delivery to batch plant, except for freeze/thaw testing
whi ch nmust have been conpleted within 12 nonths prior to delivery.
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Freeze-thaw speci mens can be coated on all sides using the same sodi um
silicate solution that will be used in on the pavenent. Coarse aggregate
must not show nore than 40 percent |oss when subjected to the Los Angel es
abrasi on test in accordance with ASTM C131/Cl131N. The sodium sul fate
soundness | oss must not exceed 12 percent, or the magnesium sulfate
soundness | oss must not exceed 18 percent after five cycles when tested in
accordance wi th ASTM C88.

Coarse aggregate used for H gh Tenperature Concrete consist of a
fine-grai ned aggregate conposed of unweat hered di abase or basalt as
classified per ASTM C294 and neeting the requirenents of ASTM C33/ C33V
except as specified herein. ldentify and confirm coarse aggregate
material nmeets the material specifications via ASTM C295/ C295N and be
coarse aggregate nust not show nore than 40 percent | oss when subjected to
the Los Angel es abrasion test in accordance with ASTM C131/ C131N. The
sodi um sul fate soundness | oss nust not exceed 12 percent, or the magnesi um
sul fate soundness | oss nmust not exceed 18 percent after five cycles when
tested in accordance with ASTM C88.

Coarse aggregate used for H gh Tenperature Concrete nust have Coarse
aggregate showi ng no nore than 40 percent |oss when subjected to the Los
Angel es abrasion test in accordance with ASTM C131/C131N, sodium sulfate
soundness | oss must not exceed 12 percent, or the magnesium sulfate
soundness | oss must not exceed 18 percent after five cycles when tested in
accordance with ASTM C88 and must consi st of one of the follow ng
materi al s:

a. Coarse aggregate used for Hi gh Tenperature Concrete nust consist of
i ghtwei ght aggregate. Lightweight aggregate is defined as expanded
sl ate or expanded shale neeting the requirenents at the manufacturing
facility of ASTM C330/ C330N and is produced in a rotary kiln operated
at 1,149 degrees C 2,100 degrees F or nore. Conduct ASTM C330/ C330N
tests within 30 days prior to delivery to batch plant, except for
freeze/thaw testing which nust have been conpleted within 12 nonths
prior to delivery. Freeze-thaw speci nens can be coated on all sides
using the sanme sodiumsilicate solution that will be used in on the
pavenent .

b. Coarse aggregate used for H gh Tenperature Concrete nust consist of a
fine-grained trap rock aggregate conposed of unweat hered di abase or
basalt as classified per ASTM C294 and neeting the requirements of
ASTM C33/ C33N except as specified herein. Coarse aggregate nateria
nmust be identified and confirmed that it neets the materia
speci fications via ASTM C295/ C295V

2.3.2.2 Particle Shape Characteristics

Provi de particles of the coarse aggregate that are generally spherical or
cubical in shape. The quantity of flat particles and elongated particles
in any size group coarser than the 9.5 nmr 3/8 inch sieve are not all owed
to exceed 20 percent by weight as determned by the Flat Particle Test and
the Elongated Particle Test of ASTM D4791. A flat particle is defined as
one having a ratio of width to thickness greater than 3; an el ongated
particle is one having a ratio of length to width greater than 3.

2.3.2.3 Si ze and Grading

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

NOTE: Designer must research |ightwei ght aggregate
manuf acturers and specify the |argest nom na
aggregate size available. Normally in CONUS
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expanded slate is currently only available in
eastern US with a 19 mr 3/4 inch nom nal maxi mum
size. Expanded shal es are commonly avail abl e

el sewhere CONUS with a 12.5 nmr 1/2 inch nomi na
maxi mum si ze. All sizes are based on the nom na
maxi mum si ze and all aggregates nmust neet the

i ndi vi dual grading requirenents of ASTM C33/ C33M and
ASTM C330/ C330M  OCONUS sources need to be
researched. |Industry website is

http://ww. escsi.org.

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

For traprock aggregate, the Contractor nust select either a 19 mr 3/4 inch
or 25 mr 1 inch nom nal maxi num size aggregate. G ade and provide the

i ndi vi dual aggregates in two size groups neeting the individual grading
requi renents of ASTM C33/C33N. For |ightweight aggregate the nom na
maxi mum size is [19 m3/4 inch][12.5 mrl/2 inch]. G ade and provide the

i ndi vi dual aggregates in two size groups neeting the individual grading
requi renents of ASTM C330/ C330N. For traprock aggregate, the Contractor
must select either a 19 mr 3/4 inch or 25 nr 1 inch nom nal naximum size
aggregate. Grade and provide the individual aggregates in two size groups
nmeeting the individual grading requirenments of ASTM C33/C33N. For

i ght wei ght aggregate, the nom nal maxi mumsize is [19 m3/4 inch][12.5 nm
1/2 inch]. Gade and provide the individual aggregates in two size groups
neeting the individual grading requirenents of ASTM C330/ C330N. Nom na
maxi mum si ze is defined as the |argest standard sieve size with 3 to 10
percent retained by weight. The individual aggregates are required to be
graded and furnished in size groups to nmeet the coarseness and workability
factor criteria for the Contractor-proposed conbi ned gradation

2.3.2.4 Del eterious Materials - Traprock

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: In Table 5 select colums show ng appropriate
percentage by wei ght in accordance with the
following. Delete the inapplicable columm in the
tabl e and the headi ng of the columm used.

Weat her Severity/ Air Freezing Index |Average Precipitation
Col dest Year in 30 |for any Single Mnth
(a) During the Freezing
Peri od
Moder at e 500 or less Any Anpunt
Moder ate (b) 501 or nore Less than 25 mm 1 inch
Severe 501 or nore 25 mm 1 inch or nore

(a) Calculated as described in UFC 3-130-01. See ASTM
C33/ C33M for sinplified map of CONUS weat her severity.
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Weat her Severity/Air Freezing |Index |Average Precipitation
Col dest Year in 30 |for any Single Mnth
(a) During the Freezing
Peri od

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

(c) For Navy projects, select "Severe Wather" colum of
Table 5. Delete "Mderate Weather" and associated limts.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Do not exceed the amount of deleterious material in each size group of
coarse aggregate shown in Table 3 below, deternined in accordance with the
test nethods shown.

TABLE 3
LIM TS OF DELETERI OQUS MATERI ALS | N COARSE AGGREGATE
FOR Al RFI ELD PAVEMENTS
Per cent age by Mass

Severe Moder at e

Materials (M Weat her Weat her
Clay lunps and friable 0.2 0.2
particles (ASTM Cl42/ Cl142N)
Shal e (a) (ASTM C295/ C295N) 0.1 0.2
Mat erial finer than 0.5 0.5
0.075 nr No. 200 sieve (b) (ASTM CL17)
Li ght wei ght particles (c) 0.2 0.2
(ASTM C123)
Clay ironstone (d) 0.1 0.5
(ASTM C295/ C295N)
Chert and cherty stone (less than 0.1 0.5

2.40 Mg/ cubic neter 2.40 Sp. G. density SSD) (e)
(ASTM C123 and ASTM C295/ C295N)

Cl ayst one, nudstone, and 0.1 0.1
siltstone (f) (ASTM C295/ C295N)

Shaly and argill aceous 0.2 0.2
[inestone (g) (ASTM C295/ C295N)

O her soft particles 1.0 1.0
(COE CRD-C 130)
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TABLE 3
LIM TS OF DELETERI OQUS MATERI ALS | N COARSE AGGREGATE
FOR Al RFI ELD PAVEMENTS
Per cent age by Mass

Severe Moder at e
Materials (M Weat her Weat her
Total of all del eterious 1.0 2.0

subst ances excl usive of materi al
finer than 0.075 nm No. 200 sieve

a.

Shale is defined as a fine-grained, thinly lamnated or fissile

sedi nentary rock. It is conmonly conmposed of clay or silt or both.

It has been indurated by conpaction or by cenmentation, but not so nuch
as to have becone sl ate.

Limt for material finer than 0.075 mr No. 200 sieve is allowed to be
increased to 1.5 percent for crushed aggregates if the fine nateria
consi sts of crusher dust that is essentially free fromclay or shale.
Use XRD or other appropriate techniques as determ ned by petrographer
to quantify amount and justify increase.

The separation nedi um nust have a density of 2.0 My/cubic neter Sp
G. of 2.0.

Clay ironstone is defined as an inpure variety of iron carbonate, iron
oxi de, hydrous iron oxide, or conbinations thereof, commonly m xed
with clay, silt, or sand. It conmonly occurs as dull, earthy
particles, honbgeneous concretionary nmasses, or hard-shell particles
with soft interiors. Oher nanmes comonly used for clay ironstone are
"chocol ate bars" and linonite concretions.

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

any m xture of these forms of silica. It is variable in color. The
texture is so fine that the individual mneral grains are too snall 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

impurities 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.

Cl aystone, nudstone, or siltstone, is defined as a nassive
fine-grained sedinentary rock that consists predom nantly of indurated
clay or silt without lamnations or fissility. It nmay be indurated

ei ther by conpaction or by cenentation.

Shaly linmestone is defined as |inmestone in which shale occurs as one
or nore thin beds or |am nae. These |ami nae may be regular or very
irregul ar and may be spaced froma few inches down to m nute fractions
of an inch. Argillaceous Ilinestone is defined as a |inestone in which
clay mnerals occur disseninated in the stone in the anount 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 dolonmtic) shale (or
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cl aystone, nudstone, or siltstone).

h. Performtesting in accordance with the referenced test methods, except
that the m nimum sanple size is specified bel ow

2.3.2.5 Testing Sequence/ Del eterious Materials - Traprock Only

No extension of tine or additional paynment due to any del ays caused by the
testing, evaluation, or personnel requirenments is allowed. The ni nimum
test sanple size of the coarse aggregate is 90 kg 200 pounds for the 19 mr
3/4 inch and | arger maximum size and 12 kg 25 pounds for the 4.75 to 19 mr
No. 4 to 3/4 inch coarse aggregate. Provide facilities for the ready
procurenent of representative test sanples. The testing procedure on each
sanpl e of coarse aggregate for conpliance with linmits on del eterious
materials is as follows:

Step 1: Wash each full sanple of coarse aggregate for material finer
than the 0.075 mr No. 200 sieve. Discard material finer than the
0. 075 nm No. 200 sieve.

Step 2: Test remaining full sample for clay lunps and friable
particles and renpove.

Step 3. Test remaining full sanple for chert and cherty stone with
SSD density of less than 2.40 specific gravity. Renove |ightweight
chert and cherty stone. Retain other naterials |ess than 2.40
specific gravity for Step 4.

Step 4: Test the materials less than 2.40 specific gravity from Step
3 for lightweight particles (Sp. GR 2.0) and renpve. Restore other
materials | ess than 2.40 specific gravity to the sanple.

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

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

2.3.2.6 Del eterious Materials - Traprock

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: In Table 5 select columms show ng appropriate
percentage by weight in accordance with the
following. Delete the inapplicable columm in the
tabl e and the headi ng of the columm used.

Weat her Severity/Air Freezing |Index |Average Precipitation
Col dest Year in 30 |for any Single Mnth
(a) During the Freezing
Peri od
Moder at e 500 or less Any Anpunt
Moder ate (b) 501 or nore Less than 25 mm 1 inch
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Do not exceed the anpunt of deleterious materi al
coarse aggregate shown in Table 3 below, deternined in accordance with the

Weat her Severity/Air Freezing |Index |Average Precipitation
Col dest Year in 30 |for any Single Mnth

(a) During the Freezing
Peri od
Sever e 501 or nore 25 mm 1 inch or nore

(a) Calculated as described in UFC 3-130-01. See ASTM
C33/C33M for sinmplified map of CONUS weat her severity.

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

(c) For Navy projects, select "Severe Wather" colum of
Table 5. Delete "Mdderate Weather" and associated limts.

test net hods shown.

TABLE 3
LIM TS OF DELETERI OUS MATERI ALS | N COARSE AGGREGATE
FOR Al RFI ELD PAVEMENTS
Percent age by Mass

Severe Moder at e

Materials (M Weat her Weat her
Clay lunps and friable 0.2 0.2
particles (ASTM Cl142/ Cl142N)
Shal e (a) (ASTM C295/ C295N) 0.1 0.2
Mat erial finer than 0.5 0.5
0.075 mNo. 200 sieve (b) (ASTM C117)
Li ght wei ght particles (c) 0.2 0.2
(ASTM C123)
Clay ironstone (d) 0.1 0.5
(ASTM C295/ C295N)
Chert and cherty stone (less than 0.1 0.5

2.40 Mg/ cubic neter2.40 Sp. G. density SSD) (e)
(ASTM C123 and ASTM C295/ C295N)

Cl ayst one,

nmudst one, and 0.1 0.1

siltstone (f) (ASTM C295/ C295N)
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TABLE 3
LIM TS OF DELETERI OQUS MATERI ALS | N COARSE AGGREGATE
FOR Al RFI ELD PAVEMENTS
Per cent age by Mass

Severe Moder at e
Materials (M Weat her Weat her
Shaly and argill aceous 0.2 0.2
[inestone (g) (ASTM C295/ C295N)
O her soft particles 1.0 1.0
(COE CRD-C 130)
Total of all del eterious 1.0 2.0

subst ances excl usive of materi al
finer than 0.075 mr No. 200 sieve

a.

Shale is defined as a fine-grained, thinly lamnated or fissile

sedi nentary rock. It is conmonly conposed of clay or silt or both.

It has been indurated by conpaction or by cenentation, but not so nuch
as to have becone sl ate.

Limt for material finer than 0.075 nm No. 200 sieve is allowed to be
increased to 1.5 percent for crushed aggregates if the fine nateria
consi sts of crusher dust that is essentially free fromclay or shale.
Use XRD or other appropriate techniques as determ ned by petrographer
to quantify amount and justify increase.

The separation nedi um nust have a density of 2.0 My/cubic neter Sp
G. of 2.0.

Clay ironstone is defined as an inpure variety of iron carbonate, iron
oxi de, hydrous iron oxide, or conbinations thereof, commonly m xed
with clay, silt, or sand. It commonly occurs as dull, earthy
particles, honbgeneous concretionary nmasses, or hard-shell particles
with soft interiors. Oher nanmes comonly used for clay ironstone are
"chocol ate bars" and linonite concretions.

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

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

impurities 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.

Cl aystone, mudstone, or siltstone, is defined as a nassive
fine-grained sedinentary rock that consists predom nantly of indurated
clay or silt without lam nations or fissility. It nmay be indurated
ei t her by conpaction or by cementation.

Shaly linmestone is defined as |inmestone in which shale occurs as one
or nore thin beds or |am nae. These |aninae may be regular or very
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irregular and may be spaced froma few inches down to minute fractions
of an inch. Argillaceous |inmestone is defined as a |inmestone in which
clay mnerals occur dissenminated in the stone in the anpunt 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, nudstone, or siltstone).

h. Performtesting in accordance with the referenced test nethods, except
that the m nimum sanple size is specified bel ow

2.3.2.7 Testing Sequence/Del eterious Materials - Traprock Only

2.

2

No extension of tine or additional paynment due to any del ays caused by the
testing, evaluation, or personnel requirenents is allowed. The m nimum
test sanple size of the coarse aggregate is 90 kg 200 pounds for the 19 mr
3/4 inch and | arger maximum size and 12 kg 25 pounds for the 4.75 to 19 mr
No. 4 to 3/4 inch coarse aggregate. Provide facilities for the ready
procurenent of representative test sanples. The testing procedure on each
sanpl e of coarse aggregate for conpliance with linmts on del eterious
materials is as foll ows:

Step 1: Wash each full sanple of coarse aggregate for material finer
than the 0.075 mr No. 200 sieve. Discard material finer than the
0. 075 nr No. 200 sieve.

Step 2: Test remaining full sanple for clay lunps and friable
particles and renpove.

Step 3. Test remaining full sample for chert and cherty stone with
SSD density of less than 2.40 specific gravity. Renove |ightweight
chert and cherty stone. Retain other naterials |ess than 2.40
specific gravity for Step 4.

Step 4: Test the materials less than 2.40 specific gravity from Step
3 for lightweight particles (Sp. GR 2.0) and renpbve. Restore other
materials less than 2.40 specific gravity to the sanple.

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

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

3.3 Fi ne Aggregate

.3.3.1 Conposi tion

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

NOTE: For TRAPROCK and TRAPROCK AND LI GHTWEI GHT
tailoring options; use the bracketed sentence for
H gh Tenperature Concrete supporting F-35B aircraft.

The use of natural sands will preclude any future
utilization of the H gh Tenperature Concrete for
F-35B vertical |anding operations. Delete bracket
reference to the use of natural sand if intended use
of pavenent is for F-35B Aircraft.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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Li ght wei ght fine aggregate nust consist of the sane high tenperature
material as the coarse aggregates, and conposed of clean, hard, durable
particles neeting the requirenments at the manufacturing facility of

ASTM C330/ C330N for expanded sl ate or expanded shale. Conduct

ASTM C330/ C330N tests within 30 days prior to delivery to batch plant,
except for freeze/thaw testing which nust have been conpleted within 12
nonths prior to delivery. Each type of fine aggregate is required to be
stockpil ed and bat ched separately. Produce fine aggregate in a rotary
kiln operated at 1,149 degrees C 2,100 degrees F. Particles of the fine
aggregate are required to be generally spherical or cubical in shape.

[ Traprock fine aggregate nmust neet requirenents of paragraph DELETERI QUS
MATERI ALS FOR TRAPROCK FI NE AGGREGATE to include the parent naterial
consisting of a fine-grained trap rock aggregate conposed of unweat hered
di abase or basalt as classified per ASTM C294] [ Provi de fine aggregate
consi sting of manufactured sand[, natural sand, or a comnbination of the
two,] and conmposed of clean, hard, durable particles neeting the

requi renents of ASTM C33/C33NM]. Stockpile and batch each type of fine
aggregate separately. Provide fine aggregate with particles that are
general |y spherical or cubical in shape.Lightweight fine aggregate nust
consi st of the sane high tenperature nmaterial as the coarse aggregates,
and conposed of clean, hard, durable particles nmeeting the requirenments at
the manufacturing facility of ASTM C330/ C330N for expanded slate or
expanded shale. Conduct ASTM C330/C330N tests within 30 days prior to
delivery to batch plant, except for freeze/thaw testing which nust have
been conpleted within 12 nonths prior to delivery. Each type of fine
aggregate is required to be stockpiled and batched separately. Produce
fine aggregate in a rotary kiln operated at 1,149 degrees C 2,100 degrees F
Particles of the fine aggregate are required to be generally spherical or
cubi cal in shape

[ Traprock fine aggregate nmust neet requirenents of paragraph DELETERI QUS
MATERI ALS FOR TRAPROCK FI NE AGGREGATE to include the parent naterial
consisting of a fine-grained trap rock aggregate conposed of unweat hered
di abase or basalt as classified per ASTM C294] [ Provi de fine aggregate
consi sting of manufactured sand[, natural sand, or a comnbination of the
two,] and conposed of clean, hard, durable particles neeting the

requi renents of ASTM C33/C33N]. Stockpile and batch each type of fine
aggregate separately. Provide fine aggregate with particles that are
general |y spherical or cubical in shape.

.3.3.2 G adi ng

Grading of the fine aggregate, as delivered to the m xer, nmust conformto
the requirenents of ASTM C33/ C33N for traprock and ASTM C330/ C330W for

[ i ght wei ght aggregate ASTM C33/ C33N for traprock ASTM C330/ C330N for

i ghtwei ght aggregate. Select a gradation not to exceed the conbined
gradation limts for the anpbunt passing the 0.150 nm No. 100 sieve.
.3.3.3 Del eterious Materials for Traprock Fine Aggregate

The armount of deleterious material in the fine aggregate nmust not exceed
the following Iimts by nass:

Mat eri al Per cent age by Mass

Clay lunps and friable particles ASTM Cl142/ Cl42N
Material finer than 0.075 mm ASTM C117
Material finer than No. 200 sieve ASTM Cl117

Wwe
coco
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Mat eri al Per cent age by Mass

Li ght wei ght particles ASTM C123 using a nedi um 0.5
with a density of 2.0 Myg/cubic nmeter Sp. G. of 2.0

Total of all above 3.0
2.3.3.4 Del eterious Materials[ for Traprock] Fine Aggregate

The ampunt of deleterious material in the fine aggregate nmust not exceed
the following linmts by nass:

Mat eri al Per cent age by Mass
Clay lunps and friable particles ASTM Cl42/ Cl142N 1.0
Material finer than 0.075 mm ASTM C117 3.0
Material finer than No. 200 sieve ASTM Cl17 3.0
Li ght wei ght particles ASTM C123 using a nedium 0.5
with a density of 2.0 Myg/cubic nmeter Sp. G. of 2.0
Total of all above 3.0

2.4 CHEM CAL ADM XTURES
2.4.1 CGeneral Requirenents

Chemical admi xtures nmay only be used when the specific adnixture type and
manufacturer is the same material used in the m xture proportioning
studies. Provide air-entraining adnm xture confornmng to ASTM C260/ C260M.
An accel erating adm xture conform ng to ASTM CA494/ C4A94l, Type C, nay be
used only when specified in paragraph M XTURE PROPORTI ONS bel ow provi ded
it is not used to reduce the amount of cenentitious material. Calcium
chlori de and admi xtures containing cal ciumchloride are not all owed.
Provide retardi ng or water-reduci ng adm xture that nmeet the requirenents
of ASTM C494/ CA94lN, Type A, B, or D, except that the 6-nonth and 1-year
conpressive strength tests are waived. ASTM C494/ C494N, Type F and G high
range wat er reduci ng adm xtures and Type S specific performance adm xtures
are not allowed. ASTM C1017/C1017N fl owabl e adm xtures are not all owed.

[2.5 MULTI FI LAMENT POLYPROPYLENE FI BERS

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

NOTE: Retain this paragraph for H gh Tenperature
Concrete supporting F-35B operations. Delete this
paragraph if Hi gh Tenperature Concrete is only

i ntended to be used by V-22 aircraft.

Del etion of this paragraph will preclude any F-35B
vertical |anding operations on this H gh Tenperature

Concr et e.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

Mul tifilament polypropylene fibers nust have a | ength between 9.5 and 19 nm
0.375 and 0.75 inches and either a maxi numdi ameter of 0.4 mr 0.0157

i nches or maxi mum average 10 deni er weight. The concrete m x nust contain
1.78 kg per cubic neter 3 I'b per cubic yard to prevent spalling. Add the

fibers to the concrete m xture at the batch plant. Fibers nust be
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nmul tifilament pol ypropyl ene neeting ASTM C1116/ C1116l, Standard
Specification for Fiber-Reinforced Concrete. Subnit certified copies of
the | aboratory test results showi ng |l ength, and di aneter or denier

12.6 CURI NG MATERI ALS
2.6.1 | mper vi ous Sheet
| mpervi ous sheet materials must conformto ASTM C171
2.6.2 Burl ap and Cotton Mat
Burlap and cotton nat used for curing nmust conformto AASHTO M 182.
2.6.3 Menbr ane Form ng Curing Conpound

Menbrane form ng curing conpound is prohibited fromuse where ever sodium
silicate surface sealer is to be applied. Therefore nenbrane formng
curing conpound is limted only to vertical faces of pilot |ane paving.
Provi de nmenbrane form ng curing conpound that conforns to COE CRD-C 300
and is white pignented.

2.7 WATER

Water for mixing and curing is required to be fresh, clean, potable, and
free of injurious anbunts of oil, acid, salt, or alkali, except that
non- potable water, or water from concrete producti on operations, nay be
used if it nmeets the requirenents of ASTM C1602/ C1602M.

2.8 REI NFORCI NG

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

NOTE: Edit these paragraphs to conformto project
requi renents. Delete those not needed. Add
epoxy-coated bars (ASTM A775/ A775M or | ow all oy
bars (ASTM A 706/ A 706M) when required by design

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

Al reinforcenent is required to be free fromloose, flaky rust, |oose
scale, oil, grease, mud, or other coatings that m ght reduce the bond wth
concrete. Rempval of thin powdery rust and tight rust is not required.
However, reinforcing steel which is rusted to the extent that it does not
conformto the required dinmensions or nechanical properties nust not be
used.

[2.8.1 Rei nforcing Bars for Continuously Reinforced Concrete

a. Reinforcing bars nmust conformto ASTM A722/ A722N Type 2, 25 nm 1 inch
nom nal dianeter threaded bars with a minimumyield strength of 827 MPa
120, 000 psi (Dywi dag, WIlians and Skylinesteel are possible sources,
Grade 150) and conformto requirenents shown on pl ans.

b. Reinforcenent support is required to be continuous nesh supports or
nunerous chairs, and is required to be steel and support to height as
shown on plans. Any sag or displacenent of steel reinforcenment during
concrete placenent is cause for rejection of paving |ane with renoval
and replacerment at Contractor's expense.
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1[2.8.2 Rei nforcing Bars and Bar Mats for Non-Continuously Reinforced
Concrete

Provi de reinforcing bars conformng to [ ASTM A615/ A615l, billet-steel] [
ASTM A996/ A996l, rail and axle steel], Grade 60 [ ]. Provide bar mats
conform ng to ASTM A184/ A184N. The bar nenbers nmay be billet rail or axle
steel .

1[2.8.3 Wl ded Wre Reinforcenent for Non-Continuously Reinforced Concrete

Provi de wel ded wire reinforcenent that is deforned or snooth, conform ng
to ASTM A1064/ A1064N or ASTM A185/ A185N, and is provided in flat sheets.

12.9 JO NT NMATERI ALS

Rk Ik Sk kR IR R R O O Ok e S S R AR Ik R R O o O R O I S bk b R

NOTE: Studi es have shown that various joint seal ant
techni ques perform better with varying degrees of
tenperature and pressure exposure. |In Vertica
Landi ng Pad Safety Zones self-leveling silicone

seal ant meeting ASTM D5893/ D5893M perform better
whereas el astomeric joint sealant ignites under the
extreme heat. However, elastoneric joint seal ant
neeti ng ASTM D2628/ D2628M tends to perform better
than self-leveling silicone seal ant when exposed to
tenperatures | ess than 500 degrees Fahrenheit.

Use first bracket for self-leveling silicone seal ant
nmeeti ng ASTM D5893/ D5893M for the vicinity to
extreme tenperature exposure like the Vertica
Landi ng Pad Safety Zone.

Use second bracket for elastoneric joint seal ant
nmeeti ng ASTM D2628/ D2628M t enper at ure exposure | ess
t han 500 degrees Fahrenheit |ike parking aprons,
warm up areas, etc.

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

[Joint filler and sealant materials is required as shown on plans and
Specification 32 01 19.61 SEALING OF JONTS IN RIG D PAVEMENT. Use only
self-leveling silicone sealant neeting ASTM D5893/D5893l. Submit proposed
net hods and/or sacrificial materials for fornmng joint seal reservoir
above expansion board.][Joint filler and sealant materials is required as
shown on plans and Specification 32 13 73.19 COVPRESSI ON CONCRETE PAVI NG
JO NT SEALANT. Use only elastoneric joint sealant nmeeting ASTM D2628. ]

2.9.1 Dowel s

Provi de dowels in single piece bars fabricated or cut to length at the
shop or mill before delivery to the site. Dowels are to be free of |oose,
flaky rust and | oose scale and be clean and straight. Dowels may be
sheared to length 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 nore than 1 mr 0.04 inch fromthe end of the dowel.
Dowel s are required to be plain (non-deforned) steel bars conforming to
ASTM A615/ A615N, Grade 40 or 60; ASTM A996/ A996l, Grade 50 or 60. Dowel
bars are required to be epoxy coated in conformance with ASTM A775/ A775N,
to include the ends. Provide grout retention rings that are fully
circular netal or plastic devices capabl e of supporting the dowel unti
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t he epoxy hardens. Dowel sleeves or inserts are not permtted.
.9.2 Dowel Bar Assenblies

Provi de dowel bar assenblies that consist of a framework of metal bars or
wires arranged to provide rigid support for the dowels throughout the
pavi ng operation, with a mnimum of four continuous bars or wres
extending along the joint line. Provide dowels that are welded to the
assenbly or held firmly by mechanical |ocking arrangenments that prevent
themfromrising, sliding out, or beconing distorted during paving
operations.

. 9.3 Expansi on Joint Materials

Expansion joint filler is required to be a preforned material conform ng
to ASTM D1752 Type Il or Type Ill. Expansion joint filler is required to
be 19 mr 3/4 inch thick, unless otherw se indicated. Expansion joint
filler is required to be furnished in a single full depth piece.

.10 EPOXY RESI N

Provi de epoxy-resin materials that consist of two-conponent materials
conformng to the requirenents of ASTM C881/ C881l, C ass as appropriate
for each application tenperature to be encountered, except that in
addition, the materials nmeet the foll owi ng requirenents:

a. Mterial for use for enbeddi ng dowels and anchor bolts be Type 1V,
G ade 3.

b. WMaterial for use as patching materials for conplete filling of spalls
and other voids and for use in preparing epoxy resin nortar be Type
I1l, Grade as approved.

c. Material for use for injecting cracks be Type |V, G ade 1.

d. Material for bonding freshly m xed portland cenent concrete or nortar
or freshly mxed epoxy resin concrete or nortar to hardened concrete
be Type V, Grade as approved.

11 EQUI PVENT

Al plant, equipnent, tools, and machines used in the work are required to
be maintained in satisfactory working conditions at all tinmes. Submt the
fol | owi ng:

a. Details and data on the batching and nixing plant prior to plant
assenbly including manufacturer's literature showi ng that the
equi pment neets all requirenents specified herein.

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

NOTE: For OCONUS proj ects, contact NRMCA (
http://wwv nrnca. org) concerni ng approved engi neers
avai l abl e in the geographic area.

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

b. Obtain National Ready M xed Concrete Association (NRMCA) certification
of the concrete plant, at no expense to the Governnment. Provide
i nspection report of the concrete plant by an engi neer approved by the
NRMCA. A list of NRMCA approved engineers is avail able on the NRMCA
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website at http://ww.nrnca.org. Subnit a copy of the NRMCA QC Manua
Section 3 Concrete Plant Certification Checklist, NRMCA Certificate of
Conf or mance, and Cali brati on docunentation on all measuring and

wei ghi ng devices prior to uniformty testing.

c. A description of the equi pnent proposed for transporting concrete
m xture fromthe central mxing plant to the pavi ng equi pnent.

d. A description of the equipnent proposed for the machine and hand
pl aci ng, consolidating and curing of the concrete mi xture.
Manuf acturer's literature on the paver and finisher, together with the
manufacturer's witten instructions on adjustnents and operating
procedures necessary to assure a tight, snooth surface on the concrete
paverment. The literature is required to show that the equi pment neets
all details of these specifications.[ Include detailed informtion on
automatic | aser controlled systems if proposed for use.]

2.11.1 Bat chi ng and M xi ng Pl ant

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

NOTE: The batching and m xi ng pl ant nmust be on the
construction site or as close as possible, but mnust
be no farther than 15 minutes haul time fromthe
placing site during all periods of the work day.
Verify the availability of water and el ectrica
power for sites on Governnent |and. On Navy
projects, specify an off-site batch plant. Edit
bracketed itens as appropriate.

Pl ant capacity nust be governed by the | aydown
pattern or the size of the job to prevent del ay of
pavi ng operations.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

2.11.1.1 Locati on

Locate the batching and nmixing plant [on project site as indicated on the
drawi ngs][of f Governnent prenises no nore than 15 minutes haul tinme from
the placing site].[ Water and electrical power [are][are not] avail able

on the project site.] Provide operable tel ephonic or radi o conmunication
between the plant and the placing site at all times concreting is taking

pl ace.

2.11.1.2 Type and Capacity

Provi de a batching and m xi ng plant consisting of a stationary-type
central mix plant, including permanent installations and portable or

rel ocatable plants installed on stable foundations. Provide a plant

desi gned and operated to produce concrete within the specified tol erances,
with a mninumcapacity of 200 cubic neters 250 cubic yards | ] per
hour, that conforms to the requirenents of NRMCA QC 3 including provisions
addr essi ng:

Mat eri al Storage and Handl i ng
Bat chi ng Equi prent

Central M xer

Ti cketing System

Del i very System

aRwNE
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2.11.1.3 Tol er ances

Material s Percent age of Required Mass
Cenmentitious Materials plus or mnus 1
Aggr egat e plus or mnus 2
Wat er plus or mnus 1
Admi xture plus or mnus 3

For volunetric batching equi pment for water and adm xtures, the above
nuneric tol erances apply to the required volunme of material being
batched. Dilute concentrated adm xtures uniformy, if necessary, to
provi de sufficient volune per batch to ensure that the batchers
consistently operate within the above tol erance.

2.11.1.4 Moi sture Contro

Provi de a plant capable of ready adjustnent to conpensate for the varying
noi sture contents of the aggregates and to change the quantities of the
materi al s being batched.[ Provide an electric noisture nmeter conplying
with the provisions of COE CRD-C 143 for measuring of noisture in the fine
aggregate. Provide a sensing el enent arranged so that nmeasurenment is nade
near the batcher charging gate of the fine aggregate bin or in the fine
aggregat e batcher.]

2.11.2 Concrete M xers

Stationary or truck nmixers or approved horizontal shaft concrete nixers
are pernmitted. Pugmlls are not allowed. Mxers are required to be
capabl e of combining the materials into a uniform m xture and of

di scharging this m xture w thout segregation. The nixers are not be
charged in excess of the capacity recomended by the manufacturer

Qperate the drumor or mxing bl ade speed designated by the manufacturer
Maintain the nixers in satisfactory operation condition. Keep m xer drums
free of hardened concrete. Replace mxer blades or paddl es when worn down
nore than 10 percent of their depth when conpared with the manufacturer's
di mensi on for new bl ades or paddl es.

2.11.2.1 Stationary

Stationary mxers are required to be drumm xers. Mxers with a device to
| ock the discharge mechanismuntil the prescribed mxing tinme has el apsed
in required.

2.11.2.2 M xing Time and Unifornmity for Stationary M xers

For stationary mxers, the mxing tine for each batch after all solid
materials are in the mxer[, including fibers,] is determned in
accordance with CRD-C-55 for stationary mxers and ASTM C 94 for truck

m xers. For all mxtures, the ninimumnixing time is 65 seconds; extend
as necessary to achieve uniformty[, and dispersal of nultifilanment

pol ypropyl ene fiber]. Inmmediately prior to any change in nmxing tine a
m xer performance tests at the new mixing tines is required. |If using
traprock, conduct the Regul ar Test sequence with approved m x; if using

[ i ght wei ght aggregate, conduct the Regular Test sequence on normal weight
concrete (or provide results fromnormal weight concrete on this project
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if using the sane approved batch plant). For initial determ nation of the
m xi ng time conduct the Regul ar Test sequence first. Wen regular testing
is performed, the concrete nmust nmeet the limts of any five of the six
uniformty requirenents listed in Table 1 below. Before batching of High
Tenperature Concrete per paragraph TEST BATCHES uniformty testing for
normal wei ght concrete is required to conducted, subnmtted and approved.

.11.2.3 Abbr evi at ed Test

Conduct the Abbrevi ated Test sequence for production concrete verification
at the frequency specified in Table 6. When abbreviated testing is
perfornmed, the concrete is required to neet only those requirenents listed
for abbreviated testing. Use the projects approved m x design proportions
for uniformty testing. For regular testing performall six tests on

t hree batches of concrete. The range for regular testing is the average
of the ranges of the three batches. Abbreviated testing consists of
performng the three required tests on a single batch of concrete. The
range for abbreviated testing is the range for one batch. |[|f nore than
one mxer is used and all are identical in terns of nmake, type, capacity,
condition, speed of rotation, the results of tests on one of the nixers
apply to the others, subject to the approval. Performall m xer
performance (uniformty) testing in accordance with COE CRD-C 55 and with
par agr aph TESTI NG AND | NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL in PART 3.

TABLE 1
UNI FORM TY REQUI REMENTS- - STATI ONARY M XERS
NORMAL WEI GHT CONCRETE

Regul ar Tests Abbrevi ated Tests
Al | owabl e Al | owabl e
Maxi mum Range for Maxi mum Range
Par anet er Average of 3 Batches for 1 Batch
Unit weight of air-free nortar 32 kg/cubic m 32 kg/ cubic m
Unit weight of air-free nortar 2.0 I bs/cubic ft 2.0 |l bs/cubic ft
Air content 1.0 percent --
Sl unmp 25 mMm 25 mm
Sl unmp 1.0 inch 1.0 inch
Coar se aggregate 6.0 percent 6.0 percent
Conpressive strength at 7 days, 10.0 percent 10. 0 percent
Wat er cont ent 1.5 percent

.11.2. 4 Truck

Truck m xers are not allowed for mxing or transporting slipformed paving

concrete. Provide only truck m xers designed for mxing or transporting
pavi ng concrete with extra |large blading and rear opening specifically for

| ow sl unp pavi ng concrete. Provide truck nmixers, the mxing of concrete

therein, and concrete unifornmty and testing thereof that conformto the
requi renents of ASTM C94/ C94N. Determ ne the nunber of revol utions

between 70 to 100 for truck-m xed concrete and the nunmber of revol utions

for shrink-m xed concrete by unifornmity tests as specified in ASTM C94/ C94M
and in requirenents for mxer performance stated in paragraph TESTI NG AND
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| NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL in PART 3. If requirenents for
the uniformty of concrete are not net with 100 revol uti ons of m xing
after all ingredients including water are in the truck m xer drum

di sconti nue use of the mxer until the condition is corrected. Water is
not allowed to be added after the initial introduction of mxing water
except, when on arrival at the job site, the slunp is I ess than specified
and the water-cenent ratio is less than that given as a nmaxi mumin the
approved m xture. Additional water nmay be added to bring the slunp within
the specified range provided the approved water-cenent ratio is not
exceeded. Inject water into the head of the m xer (end opposite the

di scharge openi ng) drum under pressure, and turn the drumor bl ades a

m ni mum of 30 additional revolutions at mixing speed. The addition of
water to the batch at any later tine is not allowed.[ Perform m xer
performance (uniformty) tests for truck m xers in accordance with

ASTM C94/ C94M. ]

.11.3 Transporting Equi prment

Transport slipformconcrete to the paving site in non-agitating equi pnent
conform ng to ASTM C94/ C94N or in approved agitators. Transport fixed
formconcrete in approved truck m xers designed with extra | arge bl adi ng
and rear opening specifically for |ow slunp concrete. Provide
transporting equi prment designed and operated to deliver and discharge the
required concrete mixture conpletely w thout segregation

.11.4 Transfer and Spreadi ng Equi prent

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: A transfer spreader is required for al
pavi ng projects.

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

A tel escopi ng conveyor for conveying concrete (transfer spreader belt

pl acers not allowed)is required equi pment for transferring concrete from
the transporting equi pnent to the paving lane in front of the vibrating
truss. The tel escoping conveyor will accept the concrete outside the
paving lane and will transfer and deposit it evenly across the paving | ane
in front of the vibrating truss to a depth which permts the vibrating
truss to operate efficiently. H gh Tenperature Concrete may al so be

di scharged directly fromready m x trucks provided the concrete is
deposited in its final location within 1 m 3.28 feet radially fromthe end
of the chute. Direct discharge frommxer trucks with specified | ow slunp
requi res coordi nation of formwrk and placement phasing. Do not all ow haul
trucks or equi pnment onto Hi gh Tenperature Concrete unless joints have
tenmporary backer rod inserted, surface is clean fromany debris, concrete
has reached 28 day strength, and protective matting is placed between
truck wheels and concrete surface (curing materials are insufficient
protective nmatting).

2.11.5 Vi brating Truss - For Continuously Reinforced Concrete

a. GCeneral: It is required that the vibrating truss screed has a
triangul ar cross-section using a rotating eccentric weight type
vibrator. Use three, 37.5 mr 1.5 inch dianeter or |arger spud
vibrators, with a fourth vibrator at the site on standby to achieved
or suppl enent consolidation of H gh Tenperature Concrete. Ensure a
vibrator is inserted between every grid of reinforcenent and where

wor kers have stepped in fresh concrete. Roller screeds or other types
of paving and finishing equi pment are not permtted.
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2.11.6 Paver - Fi ni sher - For Non-Continuously Reinforced Concrete

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The foll owi ng subparagraphs apply to both
fixed-formand slip-formpaver-finishers. FlIXED
FORMS is applicable to fixed-form paver-finishers
and SLIPFORM is applicable to slip-form

paver-fini shers.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Provi de paver-finisher consisting of a heavy-duty, self-propelled nachine
desi gned specifically for paving and finishing high quality pavenent, wth
a mni mum wei ght of 3280 kg per m 2200 pounds per foot of |ane width, and
powered by an engi ne having a mni nun 15,000 Wper m 6.0 horsepower per
foot of lane width. The paver-finisher is required to spread,

consol i date, and shape the plastic concrete to the desired cross section
in one pass. The nechanisns for form ng the pavenent are required to be
easily adjustable in width and thickness and for required crown. In
addition to other spreaders required by paragraph above, the
paver-finisher equipped with a full w dth knock-down auger or paddle
nmechani sm capabl e of operating in both directions, which evenly spreads
the fresh concrete in front of the screed or extrusion plate.

2.11.6.1 Vi brators

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Retain bracketed el ectronic vibrator
nmoni tori ng equi pnent statenent for airfield paving.

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

Provi de gang nounted i mersion vibrators at the front of the paver on a
frame equi pped with suitable controls so that all vibrators can be
operated at any desired depth within the slab or conpletely w thdrawn from
the concrete, as required. Provide vibrators that are automatically
controlled to inmedi ately stop as forward notion of the paver ceases. |
Equi pped the paver-finisher with an el ectronic vibrator nmonitoring device
di spl ayi ng the operating frequency of each individual internal vibrator
with a readout display visible to the paver operator that operates
continuously while paving, and displays all vibrator frequencies wth
manual or automatic sequenci ng anong all individual vibrators.

Di scontinue paving if the vibrator nonitoring systemfails to operate
properly during the paving operation. ] Provide the spacing of the

i mersion vibrators across the paving | ane as necessary to properly
consol idate the concrete, with a maxi mum cl ear di stance between vibrators
of 750 nm 30 inches and outside vibrators a maxi num of 300 nm 12 inches
fromthe | ane edge. Operate spud vibrators at a m ninum frequency of 135
Hz 8000 i mpul ses per mnute and a m ni mum anplitude of 0.75 mr 0.03 inch
as determned by COE CRD- C 521.

2.11.6.2 Screed or Extrusion Pl ate

Equi pped the paver-finisher with a transversely oscillating screed or an
extrusion plate to shape, conpact, and smooth the surface and finish the
surface that no significant ambunt of hand finishing, except use of
cutting straightedges, is required. Provide a screed or extrusion plate
constructed to adjust for crown in the pavenent. Provide adjustnent for
variation in lane width or thickness and to prevent nmore than 200 nmr 8

i nches of the screed or extrusion plate extending over previously placed
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concrete on either end when paving fill-in |anes. Repair or replace

machi nes that cause displ acenent of properly installed forns or cause ruts
or indentations in the prepared underlying materials and machi nes t hat
cause frequent del ays due to nmechanical failures as directed.

2.11.6.3 Longi t udi nal Mechani cal Fl oat

A longi tudi nal mechanical float may be used. |f used, provide a fl oat
that is specially designed and manufactured to snooth and finish the
paverent surface wi thout working excess paste to the surface that is
rigidly attached to the rear of the paver-finisher or to a separate

sel f-propell ed frame spanning the paving |lane. Provide float plate at
least 1.5 m 5 feet long by 200 nr 8 inches wide and automatically be
oscillated in the longitudinal direction while slowy noving fromedge to
edge of the paving lane, with the float plate in contact with the surface
at all tines.

2.11.6.4 O her Types of Finishing Equi pnent

Clary screeds, other rotating tube floats, or bridge deck finishers are

not allowed on mainline paving, but may be allowed on irregular or

odd- shaped sl abs, and near buildings or trench drains, subject to

approval . Provide bridge deck finishers with a m ni mum operating wei ght of
3400 kg 7500 pounds that have a transversely operating carriage
contai ni ng a knock-down auger and a nini mum of two imrersion vibrators.
Only use vibrating screeds or pans for isolated slabs where hand finishing
is permtted as specified, and only where specifically approved.

2.11.6.5 Fi xed Forns

Provi de paver-finisher equipped with wheels designed to ride the forns,
keep it aligned with the forns, and spread the load so as to prevent
deformation of the forns. Provide paver-finishers traveling on guide
rails | ocated outside the paving |ane that are equi pped with wheel s when
traveling on new or existing concrete to remain. Alternatively, a

nodi fied slipform paver that straddles the forns nay be used. Provide a
nodi fied slipform paver which has the side conform ng plates renoved or
rendered ineffective and travels over or along pre-placed fixed forns.

2.11.6.6 Sli pform

The slipform paver-finisher is required to be autonmatically controlled and
craw er nmounted with padded tracks so as to be conpletely stable under al
operating conditions and provide a finish to the surface and edges so that
no edge slunmp beyond al |l owabl e tol erance occurs. Provide suitable noving
side forms that are adjustable and produce snmooth, even edges,
perpendi cul ar to the top surface and neeting specification requirenments
for alignnent and freedom from edge sl unp.

2.11.7 Texturing Equi prent

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Designer must select type of texturing
desired, retain that subparagraph, and delete the
others. A genuine effort nust be nade to detern ne
the type of texturing, if any, desired by the using
service. |f no guidance is given, the usual default
nmet hod nust be burlap drag. |If other than a burlap
drag textured finish is required, edit the
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appropriate paragraph(s) as shown bel ow.

For Air Force airfield paving projects, do not
specify artificial turf, wire conb, or surface
groovi ng textures. For Navy airfield paving
projects, do not specify wire conb or surface
groovi ng textures. Use Section 32 01 18.71 GROOVI NG
OF AIRFIELD PAVING, to specify saw cut grooves.

Spring tine grooving is limted to use on roads and
streets only.

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

Provi de texturing equi pnent as specified below. Before use, denonstrate
the texturing equi pnent on a test section, and nodi fy the equi pment as
necessary to produce the texture directed.

[2.11.7.1 Burl ap Drag

Securely attach a burlap drag to a separate wheel nounted frame spanning
the paving lane or to one of the other simlar pieces of equipnent.
Provide length of the material between 600 to 900 mr 24 to 36 inches
dragging flat on the pavenent surface. Provide burlap drag with a wi dth
at least equal to the width of the slab. Provide clean, reasonably new
burlap material, conpletely saturated with water before attachnent to the
frame, always re-saturate before start of use, and kept clean and
saturated during use. Provide burlap conformng to AASHTO M 182, C ass 3
or 4.

112.11.7.2 Br oom

Apply surface texture using an approved nechanical stiff bristle broom
drag of a type that provides a uniformy scored surface transverse to the
paverment center line. Provide broomcapable of traversing the full w dth
of the paverment in a single pass at a uniform speed and with a uniform
pressure that results in scores uniformin appearance and approxi nately
1.5 mr 1/16 inch in depth but not nore than 3 mr 1/8 inch in depth.

112.11.7.3 Artificial Turf

Provide full-width artificial turf drag with the | eadi ng transverse edge
securely fastened to a |lightweight pole on a traveling bridge. Provide a
m ni mum of 600 mm 2 feet of the artificial turf in contact with the
concrete surface during texturing operations that results in corrugations
uni formin appearance and approximately 2 mr 1/16 inch in depth. A
variety of different types of artificial turf are avail able and approval
of any one type will be done only after it has been denpnstrated to
provide a satisfactory texture. One type that has provided satisfactory
texture consists of 7,200 approximately 0.85-inch-1ong polyethylene turf
bl ades per square foot.

1[2.11.8 Sawi ng Equi pnent

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

NOTE: Retain bracketed sentence as necessary to
correlate with paragraph REMOVAL OF EXI STI NG
PAVEMENT SLAB in PART 3. Oherw se delete. Also

del et e wheel saw option on Navy projects.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
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Provi de equi pnent for sawing joints and for other sinilar saw ng of
concrete consisting of standard di anond-type concrete saws nounted on a
wheel ed chassi s which can be easily guided to follow the required
alignment. Provide dianond tipped blades. |f denpbnstrated to operate
properly, abrasive blades nay be used. Provide spares as required to
maintain the required sawing rate. [Provide wheel saws used in the
renoval of concrete with large diameter tungsten carbide tipped bl ades
nmount ed on a heavy-duty chassis which produce a saw kerf at |east 40 mr
1-1/2 inches wide. ]Provide saws capable of sawing to the full depth
required. Early-entry saws nmay be used, subject to denonstration and
approval. No change to the initial sawcut depth is permitted.

12.11.9 Strai ght edge

2.

2

Provide and maintain at the job site, in good condition, a mnimmnm 4 i 12
foot straightedge for each paving train for testing the hardened portland
cenent concrete surfaces. Provide straightedges constructed of al um num
or magnesi um al |l oy and bl ades of box or box-girder cross section with flat
bottom adequately reinforced to insure rigidity and accuracy. Provide
strai ghtedges wi th handl es for operation on the pavenent.

.11.10 Work Bridge

Provi de a sel f-propelled working bridge capabl e of spanning the required
pavi ng | ane wi dth where worknen can efficiently and adequately reach the
paverent surface.

12 SPECI FI ED CONCRETE STRENGTH AND OTHER PROPERTI ES
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NOTE: Specified concrete strength of 550 psi is
readily attainable with |ightweight aggregates at 28
days. Do not specify higher strength as that nmay
not be achieved in 28 days. Although traprock

m xtures are simlar to normal weight concrete with
hi gher strengths of 650 psi comon, do not specify
hi gher strength.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

12,1 Specified Flexural Strength - For Lightweight Aggregate

Specified flexural strength, R, for H gh Tenperature Concrete is 3.8 MPa
550 psi at 28 days. Maxinum all owabl e water-cenentitious material ratio
is 0.45. The water-cenentitious material ratio will be the equival ent

wat er-cenent ratio as deternm ned by conversion fromthe weight ratio of
water to cenent plus SCM by the mass equi val ency nmethod described in

ACl 211.2, ACI 213R and ACl 325.14R for expanded slate or expanded shal e.
The concrete nmust have air-entrained with a total air content of 6 percent
plus or mnus 1.5 percentage points, at the point of placenent. Deternine
air content in accordance with ASTM C173/C1l73N. The required slunmp of the
concrete at the point of placenent is 50 to 100 mm 2 to 4 inches.

.12.2 Specified Flexural Strength - For Traprock Aggregate

Specified flexural strength, R, for H gh Tenperature Concrete is 4.5 MPa
650 psi at 28 days. Maxinum all owabl e water-cenmentitious material ratio
is 0.45. The water-cenentitious material ratio will be the equival ent
wat er-cenent ratio as deternm ned by conversion fromthe weight ratio of
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water to cenent plus SCM by the nass equival ency nmethod described in

ACl 211.1 and ACl 325.14R. The concrete nust have air-entrained with a
total air content of 6 percent plus or minus 1.5 percentage points, at the
poi nt of placenment. Deternmine air content in accordance with

ASTM C173/ C173N. The required slunp of the concrete at the point of

pl acenent is 50 to 100 nr 2 to 4 inches,

.12.3 Specified Flexural Strength - For Lightweight Aggregate

Specified flexural strength, R for H gh Tenperature Concrete is 3.8 MPa
550 psi at 28 days. Maxinum all owabl e water-cenmentitious material ratio
is 0.45. The water-cenentitious material ratio will be the equival ent

wat er-cenent ratio as determ ned by conversion fromthe weight ratio of
water to cenent plus SCM by the nass equival ency nmethod described in

ACl 211.2, ACI 213R and ACI 325.14R for expanded sl ate or expanded shal e.
The concrete nmust have air-entrained with a total air content of 6 percent
plus or mnus 1.5 percentage points, at the point of placement. Deternine
air content in accordance with ASTM C173/C173N. The required slunp of the
concrete at the point of placenent is 50 to 100 mr 2 to 4 inches.

.12.4 Specified Flexural Strength - For Traprock Aggregate

Specified flexural strength, R for H gh Tenperature Concrete is 4.5 MPa
650 psi at 28 days. Maxinum all owabl e water-cenmentitious material ratio
is 0.45. The water-cenentitious material ratio will be the equival ent

wat er-cenent ratio as determ ned by conversion fromthe weight ratio of
water to cenent plus SCM by the nmass equival ency nmethod described in

ACl 211.1 and ACI 325.14R. The concrete nmust have air-entrained with a
total air content of 6 percent plus or minus 1.5 percentage points, at the
poi nt of placenment. Determine air content in accordance wth

ASTM C173/ C173N. The required slunp of the concrete at the point of

pl acenent is 50 to 100 nr 2 to 4 inches.

.12.5 VWater-Cenentitious Materials Ratio

Maxi mum al | owabl e wat er-cementitious material ratio is 0.45. The

wat er-cenentitious nmaterial ratio is the equivalent water-cenent ratio as
det erm ned by conversion fromthe weight ratio of water to cenent plus SCM
by the mass equival ency nmet hod described in ACI 211.1.

.12.6 Al r Content

Provide concrete that is air-entrained with a total air content of [4.0]
[6.0] [6.5] plus or minus 1.5 percentage points, at the point of
pl acenent. Determine air content in accordance with ASTM C231/ C231M.

.12.7  Slunp

The maxi mum al | owabl e sl unp of the concrete at the point of placenent is
50 mm 2 inches for pavenent constructed with fixed forns. For slipforned
paverment, at the start of the project, select a slunmp which produces

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

.12. 8 Concrete Tenperature
The tenperature of the concrete as delivered is required to conformto the

requi renents of paragraphs PAVI NG | N HOT WEATHER and PAVI NG I N COLD
WEATHER, in PART 3. Determ ne the tenperature of concrete in accordance
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with ASTM C1064/ C1064M.
2.12.9 Concrete Strength for Final Acceptance

The strength of the concrete will be considered acceptabl e when the
average 28-day flexural strengths for each lot is above the ' Specified

Fl exural Strength', and no individual beamin the ot is 170 kPa 25 psi or
nore bel ow the equival ent ' Specified Flexural Strength'. Renobved and

repl aced at no additional cost to the Governnent any |ot or sublot,
respectively, that fails to neet the above criteria.

2.13 M XTURE PROPORTI ONS
2.13.1 Conposition

Al l owabl e constituents of concrete are cenmentitious material, water, fine
and coarse aggregates, [fibrillated pol ypropylene fibers, ]and

adm xtures. Supplenmentary Cenentitious Materials (SCM choice and usage
nmust conform wi th paragraph SUPPLEMENTAL CEMENTI TI QUS MATERI ALS ( SCM
CONTENT. The total cenentitious naterial content is required to be at

| east 310 kg per cubic neter 517 pounds per cubic yard for traprock and
447 kg per cubic neter 752 pounds per cubic yard for |ightweight aggregate
310 kg per cubic neter 517 pounds per cubic yard for traprock 447 kg per
cubic nmeter 752 pounds per cubic yard for |ightweight aggregate.

Adm xtures consist of air entraining adm xture and nmay al so include, as
approved, accelerator, retarder, and water-reduci ng adm xture.

2.13.2 Proportioning Studies

Trial design batches, nixture proportioning studies, and testing
requirenents are the responsibility of the Contractor. Submit for
approval the Prelimnary Proposed Proportioning to include itens a., b.
and i. below a mnimum of 7 days prior to beginning the m xture
proportioning study. Trial mxtures having proportions, slunps, and air
content suitable for the work based on net hodol ogy described in ACl 211. 2,
ACl 213R and AClI 325.14R for expanded slate or expanded shale, nodified as
necessary by nanufacturer's recommendati ons to accombdate flexura
strength and workability. Trial m xtures having proportions, slunps, and
air content suitable for the work based on nethodol ogy described in

ACl 211.2, ACI 213R and ACI 325.14R for expanded sl ate or expanded shal e,
or ACI 211.1 and ACI 325.14R for trap rock, nodified as necessary by

manuf acturer's recommendati ons to accomodate flexural strength and

wor kabi lity. Trial m xtures having proportions, slunps, and air content
suitable for the work based on net hodol ogy described in ACl 211.1 and

ACl 325.14R for trap rock, nodified as necessary by manufacturer's
recomendati ons to acconmodate flexural strength and workability.

2.13.2.1 Deternmi nation of Misture Properties Coarse and Fine Lightwei ght
Aggregates and Fine Traprock Aggregate

Use the followi ng procedures to determ ne the noisture properties of
[ i ght wei ght aggregate, coarse and fine, and manufactures traprock fines:

Saturated Surface Dry (SSD) Specific Gravity:

a. Obtain sanple and oven dry (not nicrowave) at 110 degrees C 230
degrees F until constant wei ght, which may take several days.

b. Subnerge sanple in water container for 7 days
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c. Determ ne soaked sanple Bulk Specific Gravity
d. Towel dry, no water sheen, determ ne SSD Specific Gavity
Free Water on Aggregates (NY 703-19 E):

Conduct the followi ng procedures a mninmumof three tines for the
project: prior to developing the |aboratory nixtures, when build
st ockpil es, and when repl eni sh stockpil es.

a. Obtain mninmof two stockpile sanples after continuous watering
has ensured aggregates have reached 100 percent absorption

b. Determne noisture content of one sanple by drying to constant
wei ght .

c. Determne noisture content of second sanple after first towel
drying to surface dry condition

d. Difference of two noisture contents is free water on aggregates.

e. GCeneral targets for production are 1-3 percent free noisture on
coarse aggregate and 6-10 percent free npoisture on fine aggregate.

Prior to conducting any H gh Tenperature Concrete batching, deternine the
stockpile free moisture content prior to first batch of day and at
frequency indicated i n paragraph TESTI NG AND | NSPECTI ON REQUI REMENTS.

.13.2.2 Water-Cenentitious Materials Ratio

Performat |east three different water-cementitious materials ratios,

whi ch produce a range of strength enconpassing that required on the
project. The maxi num al | owabl e wat er-cenmentitious material ratio required
i n paragraph SPECI FI ED FLEXURAL STRENGIH, above is the equival ent

wat er-cenentitious materials ratio. The nmaxi num water-cenentitious
materials ratio of the approved m x design becones the nmaxi mum

wat er-cenentitious materials ratio for the project, and in no case exceeds
0. 45.

.13.2.3 Trial M xture Studies

Perform separate sets of trial mxture studies nade for each conbination
of cementitious materials and each conbi nati on of adm xtures proposed for
use. No combination of either are to be used until proven by such

studi es, except that, if approved in witing and otherwi se permitted by

t hese specifications, an accelerating or retarding adm xture nmay be used
wi t hout separate trial mxture study. Performseparate trial mxture
studi es for each placing nmethod (slip form fixed form or hand pl acenent)
proposed. Report the tenperature of concrete in each trial batch. Design
each m xture to pronote easy and suitable concrete placenent,
consolidation and finishing, and to prevent segregati on and excessive

bl eeding. Proportion laboratory trial mxtures for maxi mumpernitted
slunp and air content.

.13.3 Exanpl e H gh Tenperature Concrete M x Designs

The Contractor is responsible to develop the H gh Tenperature Concrete
m xture proportions for the project. The Contractor mnust select the
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aggregates for use, devel op and adapt the mi xture based upon m xing and
pavi ng nethods, site tenperature and hunidity for tine of placenent.
Gover nnment personnel resources are available at no charge to Contractor
for consultation after contract award, and will be present during test
bat ches, test sections and production paving. The follow ng m x design
was used with 100 percent expanded slate |ightwei ght aggregates at Eglin
AFB i n Decenber 2010. This mixture design is only provided for
infornmation and is not a project requirenment nor assurance that it wll
nmeet project specifications for any particular material, nethod, site or
climte.

2.13.3.1 Exanpl e Traprock Aggregate M x Design

The followi ng mx design was used for |aboratory studies by NAVFAC EXWC.
It uses the Carolina Sunrock aggregates. This mixture design is only
provided for information and is not a project requirenment nor assurance
that it will meet project specifications for any particular material

net hod, site or climte.

TABLE 4
Mat eri al Quantity per Cubic Yard
Type I/11 Portland Cenent 307 kg 517 pounds
Class F Fly Ash 77 kg 129 pounds
Wt er 148 kg 250 pounds
Course Aggregate (25 mmto 4.75 mm 1 to 905 kg 1525 pounds
No. 4)
Medi um Course Aggregate (9.5 nmnmto 4.75 nmm 317 kg 534 pounds
3/8 to No. 4)
Fine Aggregate (mnus 4.75 nm No. 4) 739 kg 1245 pounds
A r adm x 0.18 kg 4.72 fl. ounces
Super plasticizer 0.77 kg 20.68 fl. ounces
Fi bers 1.8 kg 3 pounds

2.13.3.2 Exampl e Li ght wei ght Aggregate M x Desi gn

The following mx design in Table 5 was used with 100 percent expanded
slate |ightweight aggregates at Eglin AFB in Decenber 2010. This mxture
design is only provided for information and is not a project requirenment
nor assurance that it will nmeet project specifications for any particul ar
material, nethod, site or climate.

TABLE 5
H gh Tenperature M x Design using Expanded Slate at Eglin AFB
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Mat eri al Quantity per Cubic Meter (Cubic Yard)

Type I/11 Portland Cenent 334 kg 564 pounds
Class F Fly Ash 112 kg 188 pounds
Wat er 174 kg 294 pounds
19 mmB/ 4 inch Lightwei ght Aggregate 459 kg 773 pounds
9.5 mB/ 8 inch Lightweight Aggregate 188 kg 317 pounds
Fi ne Li ghtwei ght Aggregate 388 kg 654 pounds

Dar ex AEA 0.15 kg 4.14 fl. ounces

VRDA 64 1.67 kg 45.12 fl. ounces
Fi bers 1.8 kg 3 pounds

M xture Results

WC Ratio 0.39
WF 41
CF 61

2.13.3.3 Exanpl e Traprock Aggregate M x Design

The follow ng mx design was used for |aboratory studies by NAVFAC EXWC.
It uses the Carolina Sunrock aggregates. This m xture design is only
provided for information and is not a project requirenment nor assurance
that it will nmeet project specifications for any particular material,
nethod, site or climte.

TABLE 4
Mat eri al Quantity per Cubic Yard
Type I/11 Portland Cenent 307 kg 517 pounds
Class F Fly Ash 77 kg 129 pounds
Wt er 148 kg 250 pounds
Course Aggregate (25 mmto 4.75 mm 1 to 905 kg 1525 pounds
No. 4)
Medi um Course Aggregate (9.5 mmto 4.75 nmm 317 kg 534 pounds

3/8 to No. 4)
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Mat eri al Quantity per Cubic Yard

Type I/11 Portland Cenent 307 kg 517 pounds
Fine Aggregate (mnus 4.75 mm No. 4) 739 kg 1245 pounds
Air adm x 0.18 kg 4.72 fl. ounces
Super pl asticizer 0.77 kg 20.68 fl. ounces
Fi bers 1.8 kg 3 pounds

2.13.3. 4 Exanpl e Li ghtwei ght Aggregate M x Desi gn

The following mx design in Table 3 was used with 100 percent expanded
slate |ightweight aggregates at Eglin AFB in Decenber 2010. This m xture
design is only provided for information and is not a project requirenent
nor assurance that it will nmeet project specifications for any particul ar
material, method, site or climate.

TABLE 3
H gh Tenperature M x Design using Expanded Slate at Eglin AFB
Mat eri al Quantity per Cubic Meter (Cubic Yard)
Type 1/11 Portland Cenent 334 kg 564 pounds
Class F Fly Ash 112 kg 188 pounds
Wat er 174 kg 294 pounds
19 mmB/ 4 inch Lightwei ght Aggregate 459 kg 773 pounds
9.5 mmB/ 8 inch Lightweight Aggregate 188 kg 317 pounds
Fi ne Li ghtwei ght Aggregate 388 kg 654 pounds
Dar ex AEA 0.15 kg 4.14 fl. ounces
V\RDA 64 1.67 kg 45.12 fl. ounces
Fi bers 1.8 kg 3 pounds

M xture Resul ts

WC Ratio 0.39

WF 41
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WC Ratio 0. 39

CF 61

[2.14 SURFACE CLEANI NG SOLUTI ONS

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

NOTE: In order to prepare the surface of existing
concrete or new concrete which has POL spill age, PCL
stains must be renpbved to ensure penetration of
surface seal er solution. This paragraph is optiona
for new construction and nay be del et ed.

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

To renove existing POL stains fromthe concrete surface prior to surface
seal er solution application, use one of the follow ng:

a. A mixture of dishwashing (Dawn or Sinple Geen) detergent and hot water
b. Trisodi um phosphate (TSP)

c. Sodium hydroxide if TSP is not available or permtted

d. Sodi um carbonate (washi ng soda)

e. Phosphoric acid cl eaner

f. Bio-renmediation via Exi nb (CAF Environnental Solutions) or G Force
(Wnsol Laboratories)

12.15 SURFACE SEALER SOLUTI ON

Surface sealer is required to be a colorless, water-based solution
containing at |least 9 percent sodiumsilicate at tine of application

PART 3 EXECUTI ON

3.

1 PREPARATI ON FOR PAVI NG

Bef ore commenci ng paving, performthe following. |f used, place cleaned,
coated, and adequately supported forms. Have any reinforcing steel needed
at the paving site; all transporting and transfer equi pment ready for use,
cl ean, and free of hardened concrete and foreign nmaterial; equipnent for
spreadi ng, consolidating, screeding, finishing, and texturing concrete at
the paving site, clean and in proper working order; and all equi prent and
material for curing and for protecting concrete from weather or mechanica
damage at the paving site, in proper working condition, and in sufficient
amount for the entire placenent.

1.1 Weat her Prevention

VWhen wi ndy conditions during paving appear probable, have equi pnent and
material at the paving site to provide w ndbreaks, shading, fogging, or
other action to prevent plastic shrinkage cracki ng or other damagi ng
drying of the concrete.
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3.1.2 Proposed Techni ques

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Include joint [ayout and typical detail of
joint/reinforcing/dowel bar size and spacing in
drawi ngs and coordi nate with paragraph PLACI NG

REI NFORCI NG STEEL. Insert office title for approval
of joint plan changes.

Del ete requirement for profilograph if not required.

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

Submit for approval the follow ng itens:

a. A description of the placing and protection nethods proposed when
concrete is to be placed in or exposed to hot, cold, or rainy weather
condi tions.

b. A detail ed paving sequence plan and proposed pavi ng pattern show ng
all planned construction joints; transverse and | ongitudina
rei nforcing bar size and spacing; and identifying pilot |anes and hand
pl acenent areas. Place the five continuously reinforced H gh
Tenperature Concrete lanes in a m nimum of three pours and in the
foll owi ng sequence: place the center lane first; then the two
adj acent |anes, then the two outside |lanes. This paving sequence
allows installation of threaded reinforcing steel and couplers.
Wthout witten approval of the Contracting Oficer, no deviation from
the jointing pattern shown on the drawi ngs are all owed.

c. Plan and equi pnment proposed to control alignnent of sawn joints within
the specified tol erances.

d. Data on the curing equi pnent, media and nmet hods to be used.

e. Pavenment denolition work plan, presenting the proposed nethods and
equi pnment to renove existing pavenent and protect pavenent to renain
in place.

[ f. Data on profil ograph and nethods to neasure pavenent snpot hness.
]13.2  CONDI TI ONI NG OF UNDERLYI NG MATERI AL
3.2.1 General Procedures

Verify the underlying material, upon which concrete is to be placed is

cl ean, danp, and free fromdebris, waste concrete or cement, frost, ice,
and standing or running water. Prior to setting forms or placenent of
concrete, verify the underlying material is well drained and have been
satisfactorily graded by string-line controlled, autonated, trimm ng
nmachi ne and unifornly conpacted in accordance with the applicable Section
of these specifications. Test the surface of the underlying material to
crown, elevation, and density in advance of setting forms or of concrete
pl acenent using slip-formtechniques. Trimhigh areas to proper

el evation. Fill and conpact |low areas to a condition simlar to that of
surroundi ng grade, or filled with concrete nonolithically with the
paverment. Low areas filled with concrete are not to be cored for

t hi ckness to avoid biasing the average thickness used for evaluation and
paynment adjustnment. Rework and conpact any underlying material disturbed
by construction operations to specified density imediately in front of
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3.

the paver. |If a slipformpaver is used, continue the sane underlying

mat eri al under the paving | ane beyond the edge of the |ane a sufficient

di stance that is thoroughly conpacted and true to grade to provide a
suitable trackline for the slipformpaver and firm support for the edge of
t he pavi ng | ane.

. 2.2 Traffic on Underlying Materi al

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Transporting equi pment must not be allowed to
operate on the prepared underlying material for
airfield paving. Operating hauling equipnent in the
paving lane will cause the paver to stop frequently,
produci ng a discontinuity in the pavenment surface.
Edit bracketed itens as appropriate and coordi nate
with Part 2, subparagraph TRANSFER AND SPREADI NG
EQUI PMVENT.

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

After the underlying naterial has been prepared for concrete placenent,
equi prent is not pernmitted thereon with exception of the paver. Subject
to specific approval, crossing of the prepared underlying material at
specified intervals for construction purposes may be pernitted, provided
rutting or indentations do not occur. Rework and repair the surface
before concrete is placed.[ Transporting equi pnment is not to be all owed
to operate on the prepared and conpacted underlying material in front of
t he paver-finisher.][ Equipnment may be allowed to operate on the
underlying material only if approved and only if no danage is done to the
underlying material and its degree of conpaction. Correct any disturbance
to the underlying material that occurs, as approved, before the
paver-finisher or the deposited concrete reaches the | ocation of the

di sturbance and repl ace the equi pnent or change procedures to prevent any
future danage. ]

.3 WEATHER LI M TATI ONS

. 3.1 Pl acenent and Protection During |Inclenment Wather

Do not commence pl aci ng operations when heavy rain or other damaging

weat her conditions appear imminent. At all times when placing concrete,
mai ntain on-site sufficient waterproof cover and neans to rapidly place it
over all unhardened concrete or concrete that night be damaged by rain
Suspend pl acenent of concrete whenever rain, high wnds, or other danagi ng
weat her comences to damage the surface or texture of the placed

unhar dened concrete, washes cement out of the concrete, or changes the

wat er content of the surface concrete. |mediately cover and protect al
unhar dened concrete fromthe rain or other damagi ng weather. Conpletely
renove any sl ab danaged by rain or other weather full depth, by full slab
wi dth, to the nearest original joint, and replaced as specified in
paragraph REPAIR, REMOVAL AND REPLACEMENT OF NEWLY CONSTRUCTED SLABS

bel ow, at no expense to the Government.

3.2 Pavi ng in Hot Weat her

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

NOTE: Additional information concerning hot weather
concreting may be obtained fromACI 305R Do not

del ete this paragraph or the next paragraphs dealing
wi t h weat her.
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VWhen the anmbient tenperature during paving is expected to exceed 32
degrees C 90 degrees F, properly place and finish the concrete in
accordance with procedures previously subnmitted, approved, and as
specified herein. Provide concrete that does not exceed the tenperature
shown in the table bel ow when neasured in accordance with ASTM C1064/ C1L064M
at the tine of delivery. Cooling of the mixing water or aggregates or
placing in the cooler part of the day may be required to obtain an
adequate placing tenperature. Cool steel forms and reinforcing as needed
to maintain steel tenperatures bel ow 49 degrees C 120 degrees F. Cool or
protect transporting and placing equipnent if necessary to maintain proper
concrete placing tenmperature. Keep the finished surfaces of the newly
| ai d paverrent danp by applying a fog spray (nist) with approved spraying
equi prent until the pavenent is covered by the curing nedi um

Maxi mum Al | owabl e Concrete Pl aci ng Tenperature

Rel ative Humi dity, Percent, Maxi mum Al | owabl e Concrete
During Time of Concrete Placenent Tenperature in Degrees C F
Greater than 60 33 90
40- 60 30 85
Less than 40 27 80

.3.3 Prevention of Plastic Shrinkage Cracking

During weather with low hunmidity, and particularly with high tenperature
and appreci abl e wind, develop and institute neasures to prevent plastic
shrinkage cracks from devel oping. |If plastic shrinkage cracking occurs,
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 ACI 305R. 1In addition to
the protective nmeasures specified in the previous paragraph, the concrete
pl acenent nay be further protected by erecting shades and w ndbreaks and
by applying fog sprays of water, the addition of nono-nolecular filns, or
wet covering. Apply nono-nolecular filns after finishing is conplete, do
not use in the finishing process. | mredi atel y comrence curing procedures
when such water treatnent is stopped. Repair plastic shrinkage cracks in
accordance with paragraph REPAIR, REMOVAL AND REPLACEMENT OF NEWY
CONSTRUCTED SLABS. Never trowel over or fill plastic shrinkage cracks
with slurry.

.3.4 Pavi ng in Col d Wat her

Col d weather paving is required to conformto ACI 306R. Use speci al
protection neasures, as specified herein, if freezing tenperatures are
antici pated or occur before the expiration of the specified curing

period. Do not begin placenent of concrete unless the ambient tenperature
is at least 2 degrees C 35 degrees F and rising. Thereafter, halt

pl acenent of concrete whenever the anbient tenperature drops below 5
degrees C 40 degrees F. \Wen the anbient tenperature is |l ess than 10
degrees C 50 degrees F, the tenperature of the concrete when placed is
required to be not |ess than 10 degrees C 50 degrees F nor nmore than 25
degrees C 75 degrees F. Provide heating of the m xing water or aggregates
as required to regul ate the concrete placing tenperature. Materials
entering the mxer are required to be free fromice, snow, or frozen
[unps. Do not incorporate salt, chemicals or other materials in the
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concrete to prevent freezing. [ If allowed under paragraph M XTURE
PROPORTI ONS i n PART 2, an accelerating adm xture nay be used when the
anbient tenperature is below 10 degrees C 50 degrees F. ] Provide covering
and ot her means for maintaining the concrete at a tenperature of at |east
10 degrees C 50 degrees F for not less than 72 hours after placing, and at
a tenperature above freezing for the renmmi nder of the curing period.
Renove pavenent slabs, full depth by full w dth, damaged by freezing or
falling below freezing tenperature to the nearest planned joint, and

repl ace as specified in paragraph REPAIR, REMOVAL AND REPLACEMENT OF NEW.Y
CONSTRUCTED SLABS, at no expense to the CGovernnent.

.4 CONCRETE PRODUCTI ON

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

NOTE: Designer must correlate these paragraphs with
par agraph EQUI PMENT. Delete itemin brackets if
truck m xers are not permtted.

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

Provi de batching, mxing, and transporting equi pnment with a capacity
sufficient to maintain a continuous, uniformforward novement of the paver
of not less than 0.8 m 2.5 feet per mnute. Deposit concrete transported
in non-agitating equipnment in front of the paver within 45 mnutes from
the tine cenent has been charged into the mxing drum except that if the
anbient tenperature is above 32 degrees C 90 degrees F, the tine is
reduced to 30 minutes. Deposit concrete transported in truck mxers in
front of the paver within 90 mnutes fromthe tine cenent has been charged
into the mxer drumof the plant or truck mxer. |f the amnbient
tenmperature is above 32 degrees C 90 degrees F, the time is reduced to 60
m nutes. Acconpany every |load of concrete delivered to the paving site
with a batch ticket fromthe operator of the batching plant. Provide
batch ticket infornation required by ASTM C94/ C94N on approved fornms. In
addition provide design quantities in nmass or volunme for all materials,

bat ching tol erances of all materials, and design and actual water
cenentitious materials ratio on each batch delivered, [the water nmeter and
revol ution nmeter reading on truck nixers Jand the tine of day. Provide
batch tickets for each truck delivered as part of the | ot acceptance
package to the placing foreman to maintain on file and deliver themto the
Gover nrent weekl y.

4.1 Bat chi ng and M xi ng Concrete

Mai ntai n scal e pivots and bearings clean and free of rust. Renopve any
equi pnment which fails to performas specified i mediately fromuse unti
properly repaired and adjusted, or replaced.

4.2 Transporting and Transfer - Spreadi ng Operations

Operate non-agitating equi pment only on snooth roads and for haul tine

| ess than 15 nminutes. Deposit concrete as close as possible to its fina
position in the paving |ane. Operate all equi pnent to di scharge and
transfer concrete w thout segregation. Dunping of concrete in discrete
piles is not permtted. No transfer or spreadi ng operation which requires
the use of front-end | oaders, dozers, or sinilar equipnment to distribute
the concrete are permtted.
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5 PAVI NG - FOR CONTI NUOUSLY RElI NFORCED CONCRETE
5.1 CGeneral Requirenents - for Continuously Reinforced Concrete

Construct pavenent with paving and finishing equipnment utilizing rigid
fixed forns. Utilize paving and finishing equi pnent and procedures
capabl e of constructing paving | anes of the required width. Control and
coordi nate paving equi pnent and its operation with all other operations,
such that the vibrating truss has a continuous forward nmovenent, at a
reasonably uni form speed, from beginning to end of each paving | ane,
except for inadvertent equi pnent breakdown. Failure to achieve this nust
require the Contractor to halt operations, regroup, and nodi fy operations
to achieve this requirenent. Wrkmen with foreign naterial on their

f oot wear or construction equi pnent that m ght deposit foreign material are
not permtted to walk or operate in the plastic concrete. Provide clean
matting to lay tools not in use and workers to stand to prevent

contam nati on of the Hi gh Tenperature Concrete.

.5.2 Consolidation - for Continuously Reinforced Concrete

Consol i date concrete with three hand-held spud vibrators across the paving
lane. Insert the vibrators into the concrete to a depth that will provide
the best full-depth consolidation. Insert a vibrator into every
reinforcement grid and in worker's footsteps. Vibrators nay be used and
operated froma bridge spanning the area. Vibrators are not to be used to
transport or spread the concrete. Hand-operated vibrators are not to be
operated in the concrete at one location for nmore than 20 seconds. Any
evi dence of inadequate consolidation (honeyconb along the edges, large air
pockets, or any other evidence) nmust require the i medi ate stopping of the
pavi ng operation and approved adjustnent of the equi pment or procedures.

.5.3 Qperation - for Continuously Reinforced Concrete

VWhen the vibrating truss approaches a header at the end of a paving | ane,
mai ntain a sufficient anpbunt of concrete ahead of the vibrating truss to
provide a roll of concrete which will spill over the header. Ensure the
requi red anpunt of extra concrete sufficient to prevent any slurry that is
fornmed and carried al ong ahead of the vibrating truss from bei ng deposited
adj acent to the header is present. Provide additional consolidation

adj acent to the headers by hand-held vibrators. Wen the vibrating truss
i s operated between or adjacent to previously constructed pavenent
(fill-in lanes), make provisions to prevent damage to the previously
constructed pavenent. At all times, keep the overlapping area of existing
paverment surface conpletely free of any |oose or bonded foreign materia

as the vibrating truss operates across it.

.5.4 Required Results - for Continuously Reinforced Concrete

Adj ust, operate, and coordinate the vibrating truss, and its hand pl aced
equi pment together with its operating procedures with the concrete m xture
bei ng used to produce a thoroughly consolidated slab throughout, true to
line and grade within specified tolerances. The vibrating truss operation
nmust produce a surface finish free of irregularities, tears, voids of any
ki nd, and any other discontinuities. The vibrating truss nust nmake only
one pass across the pavenent; nultiple passes will not be permitted. The
equi pnrent and its operation nust produce a finished surface as specified
and requiring no excessive hand finishing other than the use of cutting
strai ghtedges. |[If any equi pment or operation fails to produce the above
results, stop the paving, replace or properly adjust the equipnent.
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Appropriately nodify the operation or mixture proportions in order to
produce the required results before recommenci ng paving. Apply no water
ot her than approved fog sprays, to the concrete or the concrete surface
during paving and finishing.

5.5 Fornms for Fixed-Form Paving - for Continuously Reinforced Concrete

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 S R R R R O

NOTE: Fi xed-form paving i s nmandatory for high
tenmperature concrete with fibers and conti nuous
rei nforcement.

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

a. Furnish straight fornms made of steel in sections not less than 3 m 10
feet in length. Use flexible or curved forns of proper radius for
curves of 31 m 100-foot radius or |less. Mke wood forns for curves
and fillets of well-seasoned, surfaced plank or plywod, straight, and
free fromwarp or bend. Furnish wood forns adequate in strength and
rigidly braced. Fornms nust have a depth equal to the pavenent
t hi ckness at the edge. Were the project requires several different
slab thicknesses, forms may be built up by bolting or welding a
tubul ar metal section or by bolting wood planks to the bottom of the
formto conpletely cover the underside of the base of the form and
provide an increase in depth of not nore than 25 percent. The base
wi dth of the one-piece or built-up formcannot be | ess than
ei ght-tenths of the vertical height of the form except than forns 200
nmr 8 inches or less in vertical height nust have a base wi dth not |ess
than the vertical height of the form Maxi mum vertical deviation of
top of any side form including joints, nust not vary froma true
plane nore than 3 nr 1/8 inch in 3 m 12 feet, and the upstanding | eg
nmust not vary nore than 6 nm 1/4 inch.

b. Tightly lock formsections. Restrict formsections fromplay or
noverrent in any direction. Provide forns with adequate devices for
secure settings so that when in place they will w thstand, w thout
visible spring or settlenent, the inpact and vibration of the
consol idating and fini shing 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 forms during
entire operation of placing, conmpaction, and finishing so that forms

will not deviate vertically nmore than 3 mr 0.01 foot fromrequired
grade and el evations indicated. Check conformty to the alignnent and
grade el evations shown on the drawi ngs. | mediately nmake necessary

corrections prior to placing the concrete. Clean and oil the formns
each tinme before concrete is placed. Do not place concrete unti
setting of forns has been checked and approved by the CQC team

5.5.1 Form Renoval - for Continuously Reinforced Concrete

Renove forns for preparation to place adjacent lanes at a tine in
accordance with paragraph WET CURING but no sooner than 24 hours after
the end of the placement. Cover in burlap and pol yethyl ene and keep wet
concrete edges exposed after formrenoval until the adjacent concrete is
pl aced or the 14 day wet curing period is achieved, as appropriate for the
edge |l ocation. Wen conditions are such that the early strength gain of
the concrete is delayed, leave the forns in place for a |onger tinme, as
directed. Renove fornms by procedures that do not injure the concrete. Do
not use bars or heavy metal tools directly against the concrete in
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renoving the forms. Pronptly repair any concrete found to be defective
after formrenoval using procedures specified hereinafter or as directed.

.5.6 Pl aci ng Reinforcing Steel - for Continuously Reinforced Concrete

Use the type and anobunt of steel reinforcement shown on the draw ngs.

.5.6.1 Rei nf orcement Support - for Continuously Reinforced Concrete

Position the reinforcement on approved conti nuous mesh support devices or
nunerous chairs securely fastened to the subgrade prior to concrete

pl acenent. Support and anchor reinforcenment to nmmintain proper position
in final concrete paverment on a maxinmum 1.2 mby 1.2 m 4 foot by 4 foot
grid, including at edges if steel does not penetrate forns. Vibrate
concrete after the steel has been placed. Regardless of placenent
procedure, use reinforcing steel free fromcoatings which could inpair
bond between the steel and concrete, and laps in the reinforcenent nust be
as indicated. 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.

6 PAVI NG - FOR NON- CONTI NUOUSLY REI NFORCED CONCRETE

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

NOTE: Designer mnmust correlate these paragraphs with
par agr aph EQUI PNVENT.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

6.1 Ceneral Requirenents - for Non-Continuously Reinforced Concrete

Construct pavenent with paving and finishing equipnent utilizing rigid
fixed forns or by use of slipformpaving equi prent. Provide paving and
fini shing equi pment and procedures capabl e of constructing paving | anes of
the required width at a rate of at least 0.8 m 2.5 feet of paving | ane per
m nute on a routine basis. Control paving equiprment and its operation

and coordinated with all other operations, such that the paver-finisher
has a continuous forward nmovenment at a reasonably uniform speed from

begi nning to end of each paving | ane, except for inadvertent equi prent
breakdown. Backing the paver and refinishing a lane is not permtted.
Renove and replace concrete refinished in this manner. Failure to achieve
a continuous forward notion requires halting operations, regrouping, and
nodi fyi ng operations to achieve this requirenent. Personnel are not
permtted to walk or operate in the plastic concrete at any tinme. \Were
an open-graded granul ar base is required under the concrete, select paving
equi prent and procedures which operate properly on the base course w thout
causi ng di spl acenent or other damage.

.6.2 Consolidation - for Non-Continuously Reinforced Concrete

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

gang- mount ed, nechanical, imersion type vibrating equipnent mounted in
front of the paver, supplenented, in rare instances as specified, by
hand- operated vibrators. Insert vibrators into the concrete to a depth

that provides the best full-depth consolidation but not closer to the
underlying material than 50 mr 2 inches. Excessive vibration is not
permtted. Discontinue paving operations if vibrators cause visible
tracking in the paving lane, until equi pnent and operations have been
nodified to prevent it. Vibrate concrete in small, odd-shaped slabs or in
i sol ated |l ocations inaccessible to the gang-nounted vibration equi pnent
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wi th an approved hand-operated i nrersion vibrator operated froma bridge
spanning the area. Do not use vibrators to transport or spread the
concrete. Do not operate hand-operated vibrators in the concrete at one

| ocation for nore than 20 seconds. |Insert hand-operated vibrators between
150 to 400 mr 6 to 15 inches on centers. For each paving train, provide
at |least one additional vibrator spud, or sufficient parts for rapid

repl acenent and repair of vibrators at the paving site at all tinmes. Any
evi dence of inadequate consolidation (honeyconb along the edges, large air
pockets, or any other evidence) requires the i medi ate stopping of the
pavi ng operation and approved adjustnent of the equi pment or procedures.

.6.3 Qperation - for Non-Continuously Reinforced Concrete

When the paver approaches a header at the end of a paving |lane, nmaintain a
sufficient amount of concrete ahead of the paver to provide a roll of
concrete which spills over the header. Provide a sufficient anmount of
extra concrete to prevent any slurry that is formed and carried al ong
ahead of the paver from being deposited adjacent to the header. Miintain
the spud vibrators in front of the paver at the desired depth as close to
t he header as possible before they are lifted. Provide additiona
consol i dati on adjacent to the headers by hand-mani pul ated vi brators. Wen
t he paver is operated between or adjacent to previously constructed
paverent (fill-in |anes), provide provisions to prevent damage to the
previously constructed pavenent. Electronically control screeds or
extrusion plates fromthe previously placed pavenent so as to prevent them
from applying pressure to the existing pavenent and to prevent abrasion of
t he pavenent surface. Maintain the overlapping area of existing pavenent
surface conpletely free of any | oose or bonded foreign material as the
paver-fini sher operates across it. Wen the paver travels on existing
paverent, naintain approved provisions to prevent danage to the existing
paverment. Pavers using transversely oscillating screeds are not all owed
to formfill-in lanes that have widths less than a full width for which

t he paver was desi gned or adjusted.

.6.4 Required Results - for Non-Continuously Reinforced Concrete

Adj ust and operate the paver-finisher, its gang-nounted vibrators and
operating procedures coordinated with the concrete m xture being used, to
produce a thoroughly consolidated slab throughout that is true to |line and
grade within specified tol erances. Provide a paver-finishing operation

t hat produces a surface finish free of irregularities, tears, voids of any
kind, and any other discontinuities in a single pass across the pavenent;
nmul tiple passes are not pernitted. Provide equipnent and its operation
that produce a finished surface requiring no hand finishing other than the
use of cutting straightedges, except in very infrequent instances. Stop
paving if any equi pment or operation fails to produce the above results.
Prior to reconmenci ng paving, properly adjust or replace the equi pment,
nodi fy the operation, or nodify the m xture proportions, in order to
produce the required results. No water, other than fog sprays (mst) as
speci fied in paragraph PREVENTI ON OF PLASTI C SHRI NKAGE CRACKI NG above, is
allowed to be applied to the concrete or the concrete surface during
pavi ng and fi ni shing.

3.6.5 Fi xed Form Paving - for Non-Continuously Reinforced Concrete

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

NOTE: Fi xed-form pavi ng shoul d al ways be i ncl uded
as an option or mandatory item as appropriate. Edit
bracketed itens in subparagraph a. Keys are only
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permtted for roads and streets with a thickness of
230 mr 9 inches or greater. Do not permt keys for
airfield pavenments.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de pavi ng equi pnent for fixed-form paving and the operation that
conforms to the requirenments of paragraph EQUI PMENT, and all requirenents
speci fied herein

3. 6.

.1 Forms for Fixed-Form Paving - for Non-Continuously Reinforced

Concrete

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

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

Rk Ik Sk kR IR R R O O Ok e S S R AR Ik R R O o O R O I S bk b R

a.

Provi de straight forns nade of steel and in sections not less than 3
10 feet in length that are clean and free of rust or other

contam nants. Seal any holes or perforations in fornms prior to paving
unl ess otherwi se permtted. Miintain forns in place and passabl e by
al |l equi pnent necessary to conplete the entire paving operation

wi t hout need to renove horizontal form supports. Provide flexible or
curved forns of proper radius for curves of 31 m 100-foot radius or

| ess. Provide wood forns for curves and fillets made of

wel | - seasoned, surfaced plank or plywood, straight, and free fromwarp
or bend that have adequate strength and are rigidly braced. Provide
formse with a depth equal to the pavenent thickness at the edge. \Where
the project requires several different slab thicknesses, forms may be
built up by bolting or welding a tubular netal section or by bolting
wood planks to the bottomof the formto conpletely cover the
undersi de of the base of the formand provide an increase in depth of
not more than 25 percent. Provide forms with the base width of the
one-pi ece or built-up formnot | ess than eight-tenths of the vertica
hei ght of the form except provide forms 200 mr 8 inches or less in
vertical height with a base width not less than the vertical height of
the form Provide forns with nmaxi mumvertical deviation of top of any
side form including joints, not varying froma true plane nore than 3
mr 1/8 inch in 3 m 10 feet, and the upstanding | eg not varying nore
than 6 mr 1/4 inch.[ Were keyway fornms are required, rigidly attach
the keyway formto the main formso no displacenment can take pl ace.
Tack-wel d netal keyway fornms to steel fornms. Align keyway forns so
that there is no variation over 6 mr 1/4 inch either vertically or

hori zontal ly, when tested with a 4 m 12 foot tenplate after forns are
set, including tests across formjoints.]

Provide form sections that are tightly [ ocked and free fromplay or
noverment in any direction. Provide forns with adequate devices for
secure settings so that when in place they wthstand, w thout visible
spring or settlenent, the inpact and vibration of the consolidating
and fi ni shing equi prent.

Set fornms for full bearing on foundation for entire length and width
and in alignnent with edge of finished pavenent. Support forms during
entire operation of placing, conpaction, and finishing so that forms
do not deviate vertically nore than 3 nr 0.01 foot fromrequired grade
and el evations indicated. Check conformty to the alignnent and grade
el evati ons shown on the draw ngs and nmake necessary corrections

i mediately prior to placing the concrete. Cean and oil the forns
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each tine before concrete is placed. Concrete placenment is not
allowed until setting of forns has been checked and approved by the

CQC team

d. Do not anchor guide rails for fixed form pavers into new concrete or
exi sting concrete to renain.

e. Securely hold forns for overlay pavenents and for other |ocations
where forms set on existing pavenents in place with stakes or by ot her
approved nethods. Carefully drill holes in existing pavenents for
form stakes by met hods which do not crack or spall the existing
paverment. After use, fill the holes flush with the surrounding
surface using approved material, prior to overlying materials being
pl aced. |Inmmediately discontinue any net hod which does not hold the
form securely or which damages the existing pavenent. Prior to
setting forns for paving operations, denonstrate the proposed form
setting procedures at an approved |location w thout proceeding further
until the proposed nethod is approved.

13.6.5.2 Form Renoval - for Non-Continuously Reinforced Concrete

3.

3

Keep forms in place at |east 12 hours after the concrete has been pl aced.
VWhen conditions are such that the early strength gain of the concrete is
del ayed, leave the forns in place for a longer tine, as directed. Renpve
forns by procedures that do not damage the concrete. Do not use bars or
heavy netal tools directly against the concrete in renoving the forns.
Promptly repair any concrete found to be defective after formrenoval,
usi ng procedures specified or as directed.

6.6 Sli pform Paving - for Non-Continuously Reinforced Concrete
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NOTE: Retain slipform paving as an option unless

there are specific, valid reasons for deleting it.
Be sure all other paragraphs correlate w th choice
made here.
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.6.6.1 CGeneral - for Non-Continuously Reinforced Concrete

Provi de pavi ng equi pnment for slipformpaving and the operation thereof
that conforns to the requirenent of paragraph EQU PMENT, and al

requi renents specified herein. Provide a slipform paver capabl e of
shapi ng the concrete to the specified and indicated cross section, neeting
all tolerances, with a surface finish and edges that require only a very

m ni mum i sol at ed anount of hand finishing, in one pass. |If the paving
operation does not nmeet the above requirenents and the specified

tol erances, imediately stop the operation, and regroup and repl ace or

nodi fy any equi pnment as necessary, nodi fy paving procedures or nodify the
concrete mx, in order to resolve the problem Provide a slipform paver
that is automatically electronically controlled froma taut wre guideline
for horizontal alignment and on both sides froma taut wire guideline for
vertical alignment, except that electronic control froma ski operating on
a previously constructed adjoining lane is required where applicable for
either or both sides. Automatic, electronic controls are required for
vertical alignnment on both sides of the lane. Control froma

sl ope- adj ustment control or control operating fromthe underlying nateri al
is not allowed. Properly adjust side forns on slipformpavers so that the
fini shed edge of the paving | ane neets all specified tolerances. Instal
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dowel s in longitudinal construction joints as specified below The
installation of these dowels by dowel inserters attached to the paver or

by any other neans of inserting the dowels into the plastic concrete is

not permtted.[ If a keyway is required, install a 0.45 to 0.55 nmr 26
gauge thick netal keyway liner as the keyway is extruded. Provide keyway
forns that do not vary nore than plus or minus 3 mm 1/8 inch fromthe

di mensi ons indicated and do not deviate nore than plus or minus 6 m 1/4
inch fromthe mid-depth of the pavenent. An abrupt offset either

hori zontally or vertically in the conpleted keyway is not all owed.

Mai ntain the keyway liner to remain in place and becone part of the joint.]

.6.6.2 Guideline for SlipformPaving - for Non-Continuously Reinforced

Accurately and securely install guidelines well in advance of concrete

pl acenent. Provide supports at necessary intervals to elimnate all sag
in the guideline when properly tightened. Provide guideline consisting of
high strength wire set with sufficient tension to renove all sag between
supports. Provide supports that are securely staked to the underlying
material or other provisions nade to ensure that the supports are not

di spl aced when the guideline is tightened or when the guideline or
supports are accidentally touched by workmen or equi pnent during
construction. Provide appliances for attaching the guideline to the
supports that are capable of easy adjustnent in both the horizontal and
vertical directions. Wen it is necessary to |leave gaps in the guideline
to permit equipnent to use or cross underlying material, provide

provi sions for quickly and accurately replacing the guideline w thout any
delay to the forward progress of the paver. Provide supports on either
side of the gap that are secured in such a manner as to avoid disturbing
t he renmai nder of the guideline when the portion across the gap is
positioned and tightened. Check the guideline across the gap and adjacent
to the gap for a distance of 60 nm 200 feet for horizontal and vertica
alignment after the guideline across the gap is tightened. Provide
vertical and horizontal positioning of the guideline such that the

fini shed pavermrent conforns to the alignment and grade el evati ons shown on
the drawings within the specified tolerances for grade and snoot hness.
The specified tol erances are intended to cover only the nornmal deviations
in the finished pavenent that may occur under good supervision and do not
apply to setting of the guideline. Set the guideline true to Iine and

gr ade.

6.6.3 Stringl ess Technol ogy - for Non-Continuously Reinforced Concrete
If the use of any type of stringless technology is proposed, subnit a
detail ed description of the systemand performa trial field denonstration
at |least one week prior to start of paving. Approval of the contro
systemw || be based on the results of the denobnstration and on conti nui ng
sati sfactory operation during paving.

6.7 Pl aci ng Reinforcing Steel - for Non-Continuously Reinforced Concrete

Provi de the type and amount of steel reinforcenent indicated.

6.7.1 Pavenent Thi ckness Greater Than 300 nmm 12 inches - for

Non- Cont i nuously Rei nforced Concrete

For pavenent thickness of 300 mm 12 inches or nore, install the
rei nforcement steel by the strike-off method wherein a | ayer of concrete
is deposited on the underlying material, consolidated, and struck to the
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i ndi cated el evation of the steel reinforcenent. Place the reinforcemnent
upon the pre-struck surface, followed by placenent of the renmining
concrete and finishing in the required manner. \Wen placenment of the
second |ift causes the steel to be displaced horizontally fromits
original position, provide provisions for increasing the thickness of the
first lift and depressing the reinforcement into the unhardened concrete
to the required elevation. Limt the increase in thickness only as
necessary to permt correct horizontal alignnent to be maintained. Renobve
and replace any portions of the bottomlayer of concrete that have been
pl aced nore than 30 m nutes wi thout being covered with the top layer with
newl y m xed concrete w thout additional cost to the Government.

3.6.7.2 Pavenent Thi ckness Less Than 300 nmm 12 Inches - for
Non- Cont i nuously Rei nforced Concrete

Rk Ik Sk kR IR R R O O Ok e S S R AR Ik R R O o O R O I S bk b R

NOTE: Delete bracketed itemif CRCP is not being
construct ed.
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For pavenents |ess than 300 mr 12 inches thick, position the reinforcenent
on suitable chairs or continuous nesh support devices securely fastened to
t he subgrade prior to concrete placenment. Consolidate concrete after the
steel has been placed. Regardless of placenent procedure, provide
reinforcing steel free fromcoatings which could inpair bond between the
steel and concrete, with reinforcement |laps as indicated. Regardless of

t he equi pnent or procedures used for installing reinforcement, ensure that
the entire depth of concrete is adequately consolidated.[ |If reinforcing
for Continuously Reinforced Concrete Pavenment (CRCP) is required, submt
the entire operating procedure and equi pnent proposed for approval at

| east 30 days prior to proposed start of paving.]

3.6.8 Pl aci ng Dowel s - for Non-Continuously Reinforced Concrete

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Delete references to slipform paving
installation of dowels if slipformpaving is not
allowed. Delete references to installation in

contraction joints if not required.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Ensure the nmethod used to install and hold dowels in position result in
dowel alignment within the maxi rum all owed horizontal and vertica

tol erance of 3 mmper 300 mr 1/8 inch per foot after the pavenent has been
conpl eted. Except as otherw se specified bel ow, maintain the horizontal
spaci ng of dowels within a tolerance of plus or mnus 15 mr 5/8 i nch.
Locate the dowel vertically on the face of the slab within a tol erance of
plus or mnus 13 mr 1/2 inch. Measure the vertical alignnent of the
dowel s parallel to the designated top surface of the pavenent, except for
t hose across the crown or other grade change joints. Measure dowels
across crowns and other joints at grade changes to a | evel surface. Check
hori zontal alignment perpendicular to the joint edge with a fram ng
square. Do not place |ongitudinal dowels closer than 0.6 tinmes the dowel
bar length to the planned joint line. |If the last regularly spaced

| ongi tudi nal dowel is closer than that dinension, nove it away fromthe
joint to a location 0.6 tines the dowel bar |ength, but not closer than
150 mm 6 inches to its nearest neighbor. Resolve dowel interference at a
transverse joint-longitudinal joint intersection by deleting the closest
transverse dowel. Do not position the end of a transverse dowel closer
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than 300 nmr 12 inches fromthe end of the nearest |ongitudinal dowel.
Install dowels as specified in the follow ng subparagraphs.

3.6.8.1 Contraction Joints - for Non-Continuously Reinforced Concrete

Securely hold dowels in longitudinal and transverse contraction joints
within the paving lane in place, as indicated, by neans of rigid netal
frames or basket assenblies of an approved type. Securely hold the basket
assenblies in the proper location by nmeans of suitable pins or anchors.

Do not cut or crinmp the dowel basket tie wres.

3.6.8.2 Construction Joints-Fi xed Form Paving - for Non-Conti nuously
Rei nforced Concrete

Install dowels by the bonded-in-place method or the drill-and-dowel

met hod. Installation by renmoving and replacing in preforned holes is not
permtted. Prepare and place dowel s across joints where indicated,
correctly aligned, and securely held in the proper horizontal and vertica
position during placing and finishing operations, by nmeans of devices
fastened to the forns. Provide the spacing of dowels in construction
joints as indicated, except that, where the planned spaci ng cannot be

mai nt ai ned because of formlength or interference with form braces,
provi de cl oser spacing wi th additional dowels.

3.6.8.3 Dowel s Installed in Hardened Concrete - for Non-Continuously
Rei nforced Concrete

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The first tailoring option is for
CYLI NDERS/ BEAMS and t he second option is for BEAMS.

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

Install dowels in hardened concrete by bonding the dowels into holes
drilled into the hardened concrete. Before drilling commences, cure the
concrete for 7 days or until it has reached a m ni mum [ conpressive
strength of 17 MPa 2500 psi][ flexural strength of 3.1 MPa 450 psi].

Drill holes 3 mm 1/8 inch greater in dianeter than the dowels into the
hardened concrete using rotary-core drills. Rotary-percussion drills are
permtted, provided that excessive spalling does not occur to the concrete
joint face. Excessive spalling is defined as spalling deeper than 6 mr
1/4 inch fromthe joint face or 12 mm 1/2 inch radially fromthe outside
of the drilled hole. Continuing danmage requires nodification of the

equi pment and operation. Drill depth of dowel hole within a tol erance of
plus or mnus 13 mr 1/2 inch of the dimensi on shown on the drawi ngs. Upon
conpletion of the drilling operation, blow out the dowel hole wth
oil-free, conpressed air. Bond dowels in the drilled hol es 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. Application by buttering the
dowel is not permitted. Hold the dowels in alignment at the collar of the
hole, after insertion and before the grout hardens, by nmeans of a suitable
metal or plastic grout retention ring fitted around the dowel. Provide
dowel s required between new and existing concrete in holes drilled in the
exi sting concrete, all as specified above.

3.6.8.4 Lubricating Dowel Bars - for Non-Continuously Reinforced Concrete

W pe the portion of each dowel intended to nove within the concrete clean
and coat with a thin, even filmof lubricating oil or |ight grease before
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the concrete is placed.

.7 FI NI SHI NG

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Edit bracketed itenms as appropriate. Retain
sl i pform pavi ng subparagraph except when it is
prohi bited el sewhere. Delete Oher Types of

Fi ni shi ng Equi pnent here and in PART 2, if not
wanted. Hand finishing is to be allowed only for

i sol ated, small, odd-shaped sl abs or places

i naccessible to the paver.

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

Provi de finishing operations as a continuing part of placing operations
starting i mediately behind the strike-off of the paver. Provide initial
finishing by the transverse screed or extrusion plate. Provide the
sequence of operations consisting of transverse finishing, |ongitudina
machi ne floating if used, straightedge finishing, texturing, and then
edging of joints. Provide finishing by the nachine nethod. Provide a
wor k bridge as necessary for consolidation and hand finishing operations.
Use the hand nethod only on isolated areas of odd slab w dths or shapes
and in the event of a breakdown of the mechanical finishing equipnent.
Keep suppl enental hand finishing for nmachine finished pavenent to an
absolute mnimum |Inmediately stop any machi ne finishing operation which
requi res appreciable hand finishing, other than a noderate anount of

strai ghtedge finishing. Prior to recomenci ng machi ne finishing, properly
adj ust or replace the equiprment. |Imediately halt any operations which
produce nore than 3 mr 1/8 inch of nortar-rich surface (defined as
deficient in plus 4.75 nr U S. No. 4 sieve size aggregate) and the

equi prent, mxture, or procedures nodified as necessary. Conpensate for
surgi ng behind the screeds or extrusion plate and settlement during
hardeni ng and take care to ensure that paving and finishing nachi nes are
properly adjusted so that the finished surface of the concrete (not just
the cutting edges of the screeds) is at the required |line and grade.

Mai ntai n finishing equi prent and tools clean and in an approved
condition. Water is not allowed to be added to the surface of the slab
with the finishing equi pnent or tools, or in any other way, except for fog
(mst) sprays specified to prevent plastic shrinkage cracking.

.7.1 Machi ne Fini shing Wth Fi xed Forns

Repl ace machi nes that cause displacenent of the forns. Only one pass of
the finishing nachine is allowed over each area of paverment. |If the

equi prent and procedures do not produce a surface of uniformtexture, true
to grade, in one pass, immediately stop the operation and the equi prment,

m xture, and procedures adjusted as necessary.

. 7.2 Machi ne Finishing with Slipform Pavers

perate the slipformpaver so that only a very mninum of additiona
finishing work is required to produce paverment surfaces and edges neeting
the specified tolerances. |Imediately nodify or replace any equi pnent or
procedure that fails to neet these specified requirenents as necessary. A
sel f-propell ed non-rotating pipe float nmay be used while the concrete is
still plastic, to renmove mnor irregularities and score narks. Only one
pass of the pipe float is allowed. |If there is concrete slurry or fluid
paste on the surface that runs over the edge of the paverment, imediately
stop the paving operation and the equi pment, m xture, or operation
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nodi fied to prevent formation of such slurry. |Imediately renove any
slurry which does run down the vertical edges by hand, using stiff brushes
or scrapers. Slurry, concrete or concrete nortar is not allowed to build
up along the edges of the paverment to conpensate for excessive edge sl unp,
either while the concrete is plastic or after it hardens.

. 7.3 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. Provide cutting straightedges
with a mninumlength of 4 m 12 feet that are operated fromthe sides of

t he paverment or frombridges. Provide cutting straightedges operated from
the side of the pavenent equipped with a handle 1 n 3 feet |onger than
one-hal f the width of the pavenent. Test the surface for trueness with a
strai ghtedge held in successive positions parallel and at right angles to
the center line of the pavenent, and the whole area covered as necessary
to detect variations. Advance the straightedge along the pavenent in
successi ve stages of not nore than one-half the length of the
straightedge. Imediately fill depressions with freshly mnixed concrete,
strike off, consolidate with an internal vibrator, and refinish. Strike
of f projections above the required el evation and refinish. Continue the
strai ghtedge testing and finishing until the entire surface of the
concrete is free from observabl e departure fromthe strai ghtedge and
conforms to the surface requirenments specified in paragraph SURFACE
SMOOTHNESS. This straight edging is not allowed to be used as a

repl acenent for the strai ghtedge testing of paragraph SURFACE SMOOTHNESS.
Use | ong-handled, flat bull floats very sparingly and only as necessary to
correct minor, scattered surface defects. |If frequent use of bull floats
i s necessary, stop the paving operation and the equi pnment, m xture or
procedures adjusted to elinnate the surface defects. Keep finishing with
hand floats and trowels to the absolute m ni num necessary. Take extrene
care to prevent over finishing joints and edges. 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.

. 7.4 Hand Fi ni shi ng

Use hand finishing operations only as specified below Provide a work
bridge to be used as necessary for consolidation and pl acement operations
to avoid standing in concrete.

.7.4.1 Equi pnent and Tenpl ate

In addition to approved nechani cal internal vibrators for consolidating
the concrete, provide a strike-off and tanping tenplate and a | ongitudina
float for hand finishing. Provide a tenplate at |east 300 mr 1 foot

| onger than the wi dth of pavenment being finished, of an approved design
and sufficiently rigid to retain its shape, that is constructed of netal
or other suitable material shod with metal. Provide a |ongitudinal fl oat
at least 3 m 10 feet long, of approved design, is rigid and substantially
braced, and maintain a plane surface on the bottom G ate tanpers
(jitterbugs) are not all owed.

.7.4.2 Fi ni shing and Fl oati ng

As soon as placed and vi brated, strike off the concrete and screeded to
the crown and cross section and to such el evati on above grade that when
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consol i dated and finished, the surface of the paverment is at the required
el evation. In addition to previously specified conplete coverage with
handhel d i nmersion vibrators, tanp the entire surface with the strike-off
and tanping tenplate, and the tanping operation continued until the

requi red compaction and reduction of internal and surface voids are

acconplished. Imediately followi ng the final tanping of the surface,
float the pavenent longitudinally frombridges resting on the side forns
and spanni ng but not touching the concrete. |f necessary, place

addi ti onal concrete, consolidated and screeded, and the float operated
until a satisfactory surface has been produced. Do not advance the
floating operation nore than half the Iength of the float and then
continued over the new and previously floated surfaces.

3.7.5 Texturing

Rk Ik Sk kR IR R R O O Ok e S S R AR Ik R R O o O R O I S bk b R

NOTE: Designer must select type of texturing
desired, retain that subparagraph, and delete the
others. A genuine effort nust be nade to detern ne
the type of texturing, if any, desired by the using
service. |If no guidance is given, the usual default
nmet hod nust be burlap drag. If other than a burlap
drag textured finish is required, edit the
appropriate paragraph(s) as shown bel ow.

For Air Force airfield paving projects, do not
specify artificial turf, wire conb, or surface
groovi ng textures. For Navy airfield paving
projects, do not specify wire conb or surface
groovi ng textures. Use Section 32 01 18.71 GROOVI NG
OF AIRFIELD PAVING to specify saw cut grooves.

Spring tine grooving is limted to use on roads and

streets only.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Before the surface sheen has di sappeared and before the concrete hardens
or curing conpound is applied, texture the surface of the pavenent as
descri bed herein. After curing is conplete, thoroughly power broom al
textured surfaces to renove all debris.

[3.7.5.1 Burl ap Drag Surface

Apply surface texture by draggi ng the surface of the pavenment, in the
direction of the concrete placenent, with an approved burlap drag.

Qperate the drag with the fabric noist, and the fabric maintained clean or
changed as required to keep clean. Performthe dragging so as to produce
a uniformfinished surface having a fine sandy texture w thout disfiguring
mar ks.

1[3.7.5.2 Br oom Text uri ng

Conpl ete broom ng before the concrete has hardened to the point where the
surface is unduly torn or roughened, but after hardening has progressed
enough so that the nortar does not flow and reduce the sharpness of the
scores. Overlap successive passes of the broomthe mninumnecessary to
obtain a uniformy textured surface. Wash broons thoroughly at frequent
intervals during use. Renmove worn or damaged broonms fromthe job site.
Hand brooming is permtted only on isolated odd shaped sl abs or sl abs
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where hand finishing is permtted. For hand broom ng, provide broons with
handl es | onger than half the width of slab to be finished. Transversely
draw t he hand brooms across the surface fromthe center line to each edge
with slight overl appi ng strokes.

1[3.7.5.3 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-wi dth drag nade
with artificial turf.

13.7.6 Edgi ng

Bef ore texturing has been conpleted, carefully finish the edge of the

sl abs al ong the forns, along the edges of slipformed | anes, and at the
joints with an edging tool to forma snmooth rounded surface of 3 mr 1/8
inch radius. Elimnate tool marks, and provide edges that are smooth and
true to line. Water is not allowed to be added to the surface during
edging. Take extreme care to prevent overworking the concrete.

3.7.7 Qutlets in Pavenent

Construct recesses for the tie-down anchors, lighting fixtures, and ot her
outlets in the paverment 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 is within the requirenents for
pl an grade and surface snpot hness.

3.8 CURI NG
3.8.1 Protecti on of Concrete

Conti nuously protect concrete against |oss of noisture and rapid
tenmperature changes for at |east 7 days fromthe conpletion of finishing
operations. Have all equiprment 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 against concrete cracking, renove or replace the
damaged pavenent, and provi de anot her nethod of curing as directed.

3.8.2 Wet Curi ng

Wet -cure concrete and continuously nmaintain wet for the entire curing
peri od, conmmencing i mediately after finishing. If forns are renoved
before the end of the curing period, carry out curing as on unforned
surfaces, using suitable materials. Apply burlap to concrete surface and
cover with polyethylene; |lap sheets to ensure full coverage. Wen forns
are renmoved, cover pavenent sides with burlap and pol yethyl ene and keep
wet. Anchor burlap and pol yet hyl ene to prevent bl ow ng or dislodgi ng by
wind or jet blast. Provide an approved work systemto ensure that
concrete surface is continuously wet 24 hours per day. Wt cure for 14
days. Adjacent |anes of H gh Tenperature Concrete may be pl aced after 72
hours of wet curing and minim zing the di sturbance of the burlap and

pol yet hyl ene. Curing may be interrupted for no nore than 12 hours
(includes tinme for preparation, paving and initial hardening before wet
curing). Reinstate wet curing until 14 days of wet curing are conpl eted
(add tinme for lack of curing while paving adjacent |anes).
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3.

3.

9 JO NTS FOR NON- CONTI NUOUSLY REI NFORCED CONCRETE

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Edit bracketed items in follow ng

subpar agraphs to conformto design requirenments.
Even if not required, dowels must be permitted for
construction joints. Renove joint types not
required in the project.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

9.1 CGeneral Requirenments for Joints

Construct joints that conformto the |l ocations and details indicated and
are perpendicular to the finished grade of the pavenent. Provide joints
that are straight and continuous fromedge to edge or end to end of the
pavermrent with no abrupt offset and no gradual deviation greater than 13 mr
1/2 inch. Were any joint fails to neet these tol erances, renove and

repl ace the slabs adjacent to the joint at no additional cost to the
CGovernment. Change fromthe jointing pattern shown on the drawings is not
all owed without witten approval. Seal joints immediately follow ng
curing of the concrete or as soon thereafter as weather conditions permt
as specified in Section [32 01 19.61 SEALING OF JONTS I N RI G D PAVEMENT] |
32 13 73.19 COVPRESSI ON CONCRETE PAVI NG JO NT SEALANT]

. 9.2 Longi t udi nal Construction Joints

Install dowels in the |ongitudinal construction joints, or thicken the

edges as indicated. Install dowels as specified above.[ |If any |length of
conpl eted keyway of 1.5 m 5 feet or nore fails to nmeet the previously
specified tol erances, install dowels in that part of the joint by drilling

hol es in the hardened concrete and grouting the dowels in place with epoxy
resin.] After the end of the curing period, saw | ongitudinal construction
joints to provide a groove at the top for sealant conformng to the
detail s and di mensi ons i ndi cat ed.

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

conpl etely past the header. Provide transverse construction joints at a
pl anned transverse joint constructed as shown or, if not shown otherw se,
dowel | ed i n accordance wth paragraph DOAELS | NSTALLED | N HARDENED
CONCRETE, or paragraph FI XED FORM PAVI NG above

.9.4 Expansi on Joints

Provi de expansion joints where indicated, and about any structures and
features that project through or into the pavenent, using joint filler of
the type, thickness, and width indicated, and installed to forma

conpl ete, uniform separation between the structure and the pavenent or

bet ween two pavenents. Attach the filler to the original concrete

pl acenent wi th adhesi ve and nechani cal fasteners and extend the full slab
depth. After placenment and curing of the adjacent slab, sawcut the

seal ant reservoir depth fromthe filler. Tightly fit adjacent sections of
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filler together, with the filler extending across the full width of the
pavi ng | ane or other conplete distance in order to prevent entrance of
concrete into the expansion space. Finish edges of the concrete at the
joint face with an edger with a radius of 3 mr 1/8 inch

.9.5 Slip Joints

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

pl acenent wi th adhesi ve and nechani cal fasteners. Construct a 19 mr 3/4

i nch 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 mr 1/8 inch.

.9.6 Contraction Joints

Construct transverse and |ongitudinal contraction joints by sawi ng an
initial groove in the concrete with a 3 mr 1/8 inch blade to the indicated
depth. During sawing of joints, and again 24 hours later, the CQC teamis
required to inspect all exposed | ane edges for devel opment of cracks bel ow
the saw cut, and imediately report results. |If there are nore than six
consecutive uncracked joints after 48 hours, saw succeeding joints 25
percent deeper than originally indicated at no additional cost to the
CGovernment. The time of initial sawi ng varies dependi ng on existing and
antici pated weat her conditions and be such as to prevent uncontrolled
cracki ng of the pavenent. Commence sawi ng of the joints as soon as the
concrete has hardened sufficiently to permt cutting the concrete without
chi ppi ng, spalling, or tearing. The sawed faces of joints will be

i nspected for undercutting or washing of the concrete due to the early
sawi ng, and sawi ng del ayed if undercutting is sufficiently deep to cause
structural weakness or excessive roughness in the joint. Continue the
sawi ng operation as required during both day and night regardl ess of

weat her conditions. Saw the joints at the required spaci ng consecutively
in the sequence of the concrete placement. Provide adequate lighting for
night work. Illumnation using vehicle headlights is not permitted.
Provide a chalk line or other suitable guide to mark the alignnent of the
joint. Before sawing a joint, exanine the concrete closely for cracks,
and do not sawthe joint if a crack has occurred near the planned joint

| ocation. Discontinue sawi ng when a crack devel ops ahead of the saw cut.
| mredi ately after the joint is sawed, thoroughly flush the saw cut and

adj acent concrete surface with water and vacuuned until all waste from
sawing is removed fromthe joint and adjacent concrete surface. Respray
the surface with curing compound as soon as free water disappears. Take
necessary precautions to insure that the concrete is properly protected
from damage and cured at sawed joints. Tightly seal the top of the joint
opening 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 be maintained until renoved i nmedi ately before sawi ng the joint

seal ant reservoir. Seal the exposed saw cuts on the faces of pilot |anes
wi th bitum nous nastic or nasking tape. After expiration of the curing
peri od, w den the upper portion of the groove by sawi ng with ganged

di anond saw bl ades to the width and depth indicated for the joint sealer
Center the reservoir over the initial sawcut.

. 9.7 Thi ckened Edge Joints
Construct thickened edge joints as indicated on the drawings. G ade the
underlying material in the transition area as shown and neet the

requi renents for snoot hness and conpaction specified for all other areas
of the underlying material.
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[3.10 SURFACE PREPARATI ON FOR SEALI NG

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: In order to prepare the surface of existing
concrete or new concrete which has POL spillage, PCL
stai ns nust be renobved to ensure penetration of
surface seal er solution. This paragraph is optiona

for new construction and may be del et ed.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Utilize one of the follow ng agents and net hodol ogi es for renoving POL
stains prior to sodiumsilicate sealing:

a. Dishwashing detergent and hot water: Apply to stained concrete and
scrub to develop a thick lather. Let set for five mnutes then rinse
wi th warnihot water. Use of steamto pre-treat the area and rinse may
ai d renoval .

b. Trisodium phosphate (TSP): Note that sone states have banned this
product because phosphate can cause problens w th nearby waterways.
DO NOT M X TSP WTH ANY ACIDI A violent reaction can occur and
rel ease noxi ous gas. You can use both products but they nust be used
separately, with a thorough rinsing with water between applications.

Application nethod 1: Mx one neasure of TSP with six neasures of

water. Apply over the stain with a paintbrush and allowit to dry

conpl etely before scraping off the dried paste. Rinse the concrete
surface and scrub with a stiff brush and cl ean water

Application nethod 2: Dissolve 1 pound, 6 ounces of TSP in a gallon
of water. Add enough finely ground cal cium carbonate (also called
whiting or agricultural line) to make a thick paste. (Agricultura
line is available at garden supply stores.) Spread the paste over the
stain and allowit to dry for a day, if possible. Brush off the dry
paste with a stiff brush and scrub the concrete with water. The paste
has a high pH so personal protective equi pnrent (PPE) nust be used and
t he paste should be kept away fromaircraft. |If it is windy, protect
the treated area until the area is cleaned and rinsed to keep the
caustic material from bl owi ng around the apron

c. Sodium hydroxide: Make a solution of 5 percent sodi um hydroxi de
(caustic soda: NaOH). Apply it over the stain with a paintbrush and
allowit to dry for at least 24 hours. Rinse and scrub with clean
wat er then repeat as required. This has a high pH so PPE nust be used
and the solution should be kept away fromaircraft. [If it is w ndy,
protect the treated area until the area is cleaned and rinsed to keep
the caustic material from blowi ng around the apron

d. Sodium carbonate: Apply as directed. Rinse well with water. This is

an organic salt. If it is windy, protect the treated area until the
area is cleaned and rinsed to keep the salt from bl owi ng around the
apron.

e. Phosphoric acid cleaner: Apply as directed. Rinse well with water
and sodi um carbonate (washi ng soda or soda ash) to neutralize the pH
then rinse with clear water. This product will etch the concrete so
do not leave it on too long and ensure the area is rinsed well to
ensure no acid is left on the concrete.
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f. Bio-renediation: Apply as directed.

13.11 SODI UM SI LI CATE SEALI NG

3.

3.

Seal the Hi gh Tenperature Concrete surfaces with a sodiumsilicate
solution, after paint narking application, using the follow ng procedures:

a. After last continuously reinforced H gh Tenperature Concrete pour is
90 days of age, and non-continuously reinforced H gh Tenperature
Concrete is 70 days of age (if used), dry broomand air bl ow concrete
surfaces and apply sodiumsilicate sealant. Concrete surface nust be
dry for 24 hours prior to applying sealer. Air tenperature nust be 5
degrees C 40 degrees F or nore and relative hunidity nust be 80
percent or |ess, both during application and the 48 hours after
application.

b. Apply three coats of sodiumsilicate solution, using | ow pressure
airless sprayi ng equi pnent that ensures uniformapplication. Start
applying the solution at the highest point in the pavenent and
conti nue downgrade. Each coat must cover not nore than 5 square
nmeters per liter 200 square feet per gallon. Excessive application is
to be avoided to prevent efflorescence. Allow sodiumsilicate to
penetrate for 2 hours then wash of f any visible excess (ponded)
solution. Allowthe area to dry for 24 hours between each coat.

c. After allowing the last coat to dry for 24 hours, evaluate the surface
for any excess silica or dusting. Wash off any excess silica or
dusting as needed. Protect application fromany pedestrian or
vehicular traffic until the | ast coat has dri ed.

11.1 Pavermrent Marking Installation

Apply paverent markings and gl ass beads before sodiumsilicate
application. Apply sodiumsilicate over markings and gl ass beads.

12 REPAI R, REMOVAL AND REPLACEMENT OF NEWLY CONSTRUCTED CONCRETE FOR

CONTI NUOUSLY REI NFORCED CONCRETE

3.

3.

12.1 Hi gh Tenperature Concrete

Renove and replace new H gh Tenperature Concrete determ ned to not neet
acceptance requirenments using nmaterials, nethods and equi prent, and to the
limts as directed by Contracting Oficer at no additional cost to
Government. Renoval of partial slabs, or partial |anes of continuously
reinforced |lanes, is not permtted; renove and replace the entire
continuously reinforced | ane.

12.1.1 Renoval and Repl acenent O Continuously Reinforced High

Tenperature Concrete

Renoval of partial slabs, or partial |anes of continuously reinforced

| anes, is not permitted; renove and replace the entire continuously
reinforced | ane. Renopval of a |ane of continuously reinforced H gh
Tenperature Concrete pavenent requires saw cutting the concrete full depth
on all sides 380 mr 15 inches inside fromeach edge of the |ane to be
renoved using a dianond saw. Renpve the concrete within this initial
sawcut . Rempve the remaining 380 nr 15 inch concrete buffer only with
hand held 14 kg 30 pound or |ess pneumatic hammers to renove the concrete

SECTION 32 13 13.43 Page 90



above and bel ow the remai ni ng conti nuous reinforcenent. Renpbve any | oose
| ongi t udi nal rebar exposed. Regrade and reconpact surface of base

course. Use manufacturer approved nechani cal connector clanp, weld or use
t hreaded connector to attach new transverse reinforcenent to existing; |ap
splicing is not adequate. Replace continuous reinforcement in both
directions per plans. Replace concrete followi ng this specification
Submit conplete renoval and repair plan to Contracting Officer for review
prior to work.

3.12.2 Renoval and Repl acenment of Pl ane Jointed Concrete Pavenent

Where it is necessary to renove concrete pavenent, renove in accordance
wi t h paragraph EXI STI NG CONCRETE PAVEMENT REMOVAL AND REPAIR.  Renpve and
replace full depth, by full width of the |lane, and the linit of renoval
nmust be normal to the paving | ane and extend to each original joint.
Renove and repl ace any damaged reinforcing bars. Place concrete as
specified for original construction. Prior to placenment of new concrete,
reconpact and shape the underlying material as specified in the
appropriate section of these specifications, and clean the surfaces of al
four joint faces of all |oose material and contanmi nants. Prepare the
resulting joints around the new slab as specified for origina
construction.

3.13 REPAI R, REMOVAL AND REPLACEMENT OF NEWY CONSTRUCTED SLABS FOR
NON- CONTI NUOUSLY REI NFORCED CONCRETE

3.13.1 Ceneral Criteria

Repair or renmove and repl ace new pavenment sl abs as specified at no cost to
the Governnent. Renoval of partial slabs is not pernmitted. Prior to any
repairs, submit a Repair Reconmmendations Plan detailing areas exceeding
the specified limts as well as repair reconmendations required to bring
these areas within specified tol erances.

3.13.2 Sl abs with Cracks

No cores can be taken within continuously reinforced concrete. Before
repairing cracks that have devel oped w thin continuously reinforced
concrete consultation with [Corps of Engi neers Transportation Systens
Center (TSMCX)][Air Force Civil Engineer Center (AFCEC)][Naval Facilities
Engi neeri ng Systems Command (NAVFAC, Echelon 111)] pavenment Subject Matter
Expert (SME)

The Governnent nmamy require cores to be taken over cracks to determ ne
depth of cracking. Such cores are to be drilled with a m ni mum di aneter of
150 mr 6 inches, and be backfilled with an approved non-shrink concrete.

Performdrilling of cores and filling of holes at no expense to the
CGovernment. Cean cracks that do not exceed 50 mr 2 inches in depth; then
pressure injected full depth with epoxy resin, Type IV, Grade 1. Renbve
and replace sl abs containing cracks deeper than 50 mr 2 inches.

3.13.3 Renoval and Repl acement of Full S| abs

Renove and repl ace sl abs containing nore than 15.0 percent of any

| ongi tudi nal or transverse joint edge spalled. Were it is necessary to
renove full slabs, renpve in accordance w th paragraph REMOVAL OF EXI STI NG
PAVEMENT SLAB bel ow. Renpove and replace full depth, by full width of the
slab, and the Iimt of removal normal to the paving |lane and extend to
each original joint. Conpact and shape the underlying material as
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specified in the appropriate section of these specifications, and cl ean

the surfaces of all four joint faces of all |oose material and
contam nants and coated with a doubl e application of menbrane form ng
curing conpound as bond breaker. Install dowels of the size and spacing

as specified for other joints in simlar pavement by epoxy grouting them
into holes drilled into the existing concrete using procedures as

speci fied in paragraph PLACI NG DOAELS, above. Provide dowels for all four
edges of the new slab. Cut off original danaged dowels flush with the
joint face. Lightly oil or grease protruding portions of new dowels.

Pl ace concrete as specified for original construction. Take care to
prevent any curing conpound from contacting dowels. Prepare and seal the
resulting joints around the new slab as specified for origina

constructi on.

3.13.4 Repairing Spalls Along Joints

Conventional spall repairs are prohibited of all Vertical Landing Zones,
Short Take-Off Lanes, and associ ated safety zones, blast zones, and
rotation areas. |In these areas, only full depth repairs are acceptable.
In areas which have continuously reinforced steel, repair nust not danmmge

rei nforcing steel in any way.

Repair spalls along joints to be sealed to a depth to restore the ful
joint-face support prior to placing adjacent pavenent. Were directed,
repair spalls along joints of new slabs, al ong edges of adjacent existing
concrete, and along parallel cracks by first making a vertical saw cut at
least 75 mr 3 inches outside the spalled area and to a depth of at |east
50 mr 2 inches. Provide saw cuts consisting of straight Iines formng
rectangul ar areas w thout sawi ng beyond the intersecting saw cut. Chip
out the concrete between the saw cut and the joint, or crack, to renove
all unsound concrete and into at least 13 nr 1/2 inch of visually sound
concrete. Thoroughly clean the cavity thus fornmed with high pressure
water jets supplemented with oil-free conpressed air to renpve all |oose
material. |mmediately before filling the cavity, apply a prime coat to
the dry cleaned surface of all sides and bottom of the cavity, except any
joint face. Apply the prine coat in a thin coating and scrubbed into the

surface with a stiff-bristle brush.
cenent repairs consisting of a neat
repairs consisting of epoxy resin

Provide prine coat for portland
cenent grout and for epoxy resin

Type 111, Gade 1. Fill the prepared

cavity with material identified in the follow ng table based on the cavity

vol ume.

Spal |

Repairs

Vol ume of Prepared Cavity After Renoval
Operations

Mat eri al

| ess than 0.00085 cubic neter 0.03 cubic
f oot

epoxy resin nortar or epoxy resin or |atex
nodi fied nortar

0. 00085 cubic neter 0.03 cubic foot and
0.009 cubic neter 1/3 cubic foot

Portl and cenment nortar

nore than 0.009 cubic neter 1/3 cubic foot

Portl and cenment concrete or |latex nodified
nortar

Provi de portland cenent concretes and nortars that consist of very |ow
slunp mxtures, 13 mr 1/2 inch slump or |ess, proportioned, mxed, placed,

consol i dated by tanping, and cured,

nortars made with Type |11, G ade 1,

all as directed. Provide epoxy resin
epoxy resin, using proportions and
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3.

m xi ng and pl aci ng procedures as reconmmended by the nanufacturer and
approved. Proprietary patching materials nmay be used, subject to
Covernment approval. Place the epoxy resin materials in the cavity in
layers with a maxi numthi ckness of 50 mr 2 inches. Provide adequate tinme
bet ween pl acenent of additional |ayers such that the tenperature of the
epoxy resin naterial does not exceed 60 degrees C 140 degrees F at any
time during hardening. Provide nechanical vibrators and hand tanpers to
consol idate the concrete or nortar. Renpbve any repair material on the
surroundi ng surfaces of the existing concrete before it hardens. \ere
the spalled area abuts a joint, provide an insert or other bond-breaking
medi umto prevent bond at the joint face. Saw a reservoir for the joint
seal ant to the dinensions required for other joints. Thoroughly clean the
reservoir and then sealed with the sealer specified for the joints.[ In
lieu of sawing, spalls not adjacent to joints and popouts, both |ess than
150 mm 6 inches in maxi mum di nensi on, may be prepared by drilling a core
50 mm 2 inches in dianmeter greater than the size of the defect, centered
over the defect, and 50 mr 2 inches deep or 13 mr 1/2 inch into sound
concrete, whichever is greater. Repair the core hole as specified above
for other spalls.]

.13.5 Repair of Wak Surfaces

Weak surfaces are defined as nortar-rich, rain-damaged, uncured, or
cont ai ni ng exposed voids or deleterious materials. Dianmond grind sl abs
contai ni ng weak surfaces less than 6 mm 1/4 inch thick to renove the weak
surface. Dianmond grind in accordance w th paragraph DI AMOND GRI NDI NG OF
PCC SURFACES. Al dianond ground areas are required to neet the

t hi ckness, smpothness and grade criteria specified in PART 1 GENERAL.
Renove and repl ace sl abs contai ning weak surfaces greater than 6 nmr 1/4

i nch thick.

.13.6 Repair of Pilot Lane Vertical Faces

Repair excessive edge slunp and joint face deformation in accordance with
par agr aph EDGE SLUVMP AND JO NT FACE DEFORMATION in PART 1. Repair

i nadequat e consol i dati on (honeyconbing or air voids) by saw cutting the
face full depth along the entire lane Iength with a dianmond blade. Cbtain
cores, as directed, to determ ne the depth of renoval.

14 EXI STI NG CONCRETE PAVEMENT REMOVAL AND REPAI R

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

NOTE: It is inperative 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 pavement thickness and | oad-transfer are at
the jointing area--dowels, keys, tie bars, etc--and
its condition. Nornmally, the joint between the new
paverment and exi sting pavenent should be made at an
existing joint in the old pavenent. Coordinate with
Section 02 41 00 [ DEMOLI TION][ AND ][ DECONSTRUCTI QN .

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Renpve exi sting concrete pavenent at | ocations indicated on the draw ngs.
Prior to commenci ng pavenent renoval operations, inventory the pavenent

di stresses (cracks, spalls, and corner breaks) along the paverment edge to
remain. After pavenment renoval, survey the remaining edge again to
guantify any damage caused by renmoval operations. Performboth surveys in
the presence of the Government. Performrepairs as indicated and as
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specified herein. Carefully control all operations to prevent damage to
the concrete pavenent and to the underlying material to remain in place.
Performall saw cuts perpendicular to the slab surface, formng
rectangul ar areas. Performall existing concrete pavenment repairs prior
to paving adjacent | anes.

.14.1 Renoval of Existing Pavenent Sl ab

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The saw cut at a distance fromthe joint
shoul d be sawed with a wheel saw which produces a 38
nr 1-1/2 inches or w der kerf and better prevents
stress from propagati ng across the saw cut. Specify
wheel saw for Arny and Air Force projects. Specify

di anond saw for Navy projects.
EE IR R I Sk S S I S S S R R Rk I I S kS R R Rk I S Rk I S I R Sk I O

When exi sting concrete pavenent is to be renpved and adj acent concrete is
to be left in place, performthe first full depth saw cut on the joint

bet ween the renoval area and adjoi ni ng paverment to stay in place with a
standard di anond-type concrete saw. Next, performa full depth saw cut
parallel to the joint that is at |east 600 mr 24 inches fromthe joint and
at least 150 mr 6 inches fromthe end of any dowels with a [wheel saw]

[di amond saw] as specified in paragraph SAW NG EQU PVMENT. Renove al
paverment beyond this |ast saw cut in accordance with the approved
denolition work plan. Renove all pavenent between this |ast saw cut and
the joint line by carefully pulling pieces and bl ocks away fromthe joint
face with suitable equipnent and then picking themup for removal. In
l[ieu of this nethod, this strip of concrete nmay be carefully broken up and
renoved using hand-held jackhamers, 14 kg 30 I b or |ess, or other
approved |ight-duty equi pnent which does 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 specified renoval nethod, the slab
may be sawcut full depth to divide it into several pieces and each piece
lifted out and renmoved. Use suitable equipment to provide a truly
vertical lift, and safe Iifting devices used for attachnent to the slab

.14.2 Edge Repair

Protect the edge of existing concrete pavenent agai nst which new pavenent
abuts from damage at all tines. Renobve and replace slabs which are
damaged during construction as directed at no cost to the Governnent.
Repair of previously existing danage areas is considered a subsidiary part
of concrete pavenent construction. Saw off all exposed keys and keyways
full depth.

.14.2.1 Spal | Repair

Conventional spall repairs are prohibited of all Vertical Landing Zones,
Short Take-Off Lanes, and associ ated safety zones, blast zones, and
rotation areas. |In these areas, only full depth repairs are acceptable.

I n areas which have continuously reinforced steel, repair nust not damage
reinforcing steel in any way.

Not more than 15.0 percent of each slab's edge is allowed to be spall ed.
Provide a full depth saw cut on the exposed face to renmove the spalled
face of damaged slabs with spalls exceeding this quantity, regardl ess of
spall size. Provide repair materials and procedures as previously

speci fied in paragraph REPAI RING SPALLS ALONG JO NTS.
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3.14.2.2 Under break and Underlying Materi al

Repair all underbreak by renoval and repl acenent of the damaged slabs in
accordance with paragraph REMOVAL AND REPLACEMENT OF FULL SLABS above
Protect the underlying naterial adjacent to the edge of and under the

exi sting pavenent which is to remain in place from damage or disturbance
during renoval operations and until placenent of new concrete, and be
shaped as shown on the drawi ngs or as directed. Maintain sufficient
underlying material in place outside the joint [ine to conpletely prevent
di sturbance of material under the pavenent which is to remain in place.
Renove and replace any slab with underlying naterial that is disturbed or
| oses its conpaction.

3.15 PAVEMENT PROTECTI ON

Protect the pavenment against all damage prior to final acceptance of the
work by the Governnent. Placenent of aggregates, rubble, or other sinlar
construction nmaterials on airfield pavenents is not allowed. Exclude
traffic fromthe new pavenent by erecting and maintai ning barri cades and
signs until the concrete is at |least 14 days old, or for a | onger period
if so directed. As a construction expedient in paving internediate |anes
bet ween newly paved pilot |anes, operation of the hauling and paving

equi pnment is permitted on the new pavenent after the pavenment has been
cured for 7 days and the joints have been seal ed or otherw se protected,
the concrete has attained a mininumfield cured flexural strength of 3.8
MPa 550 psi and approved neans are provided to prevent danage to the slab
edge. Continuously maintain all new and existing pavenent carrying
construction traffic or equi pment conpletely clean, and spillage of
concrete or other materials cleaned up i mediately upon occurrence. Take
special care in areas where traffic uses or crosses active airfield
paverment. Power broom other existing pavenents at |east daily when
traffic operates. For fill-in |lanes, provide equi pnent that does not
damage or spall the edges or joints of the previously constructed pavenent.

3.16  TESTI NG AND | NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL
3.16.1 Testing and | nspection by Contractor

During construction, perform sanpling and testing of aggregates,
cenentitious materials (cement, slag cement, and pozzol an), and concrete
to determne conpliance with the specifications. Provide facilities and

| abor as may be necessary for procurenent of representative test sanples.
Furni sh sanpling platforns and belt tenplates to obtain representative
sanmpl es of aggregates from charging belts at the concrete plant. Obtain
sampl es of concrete at the point of delivery to the paver. Testing by the
Government in no way relieves the specified testing requirenents. Perform
the inspection and tests described bel ow, and based upon the results of

t hese inspections and tests, take the action required and submt reports
as required. Performthis testing regardless of any other testing
performed by the Governnent, either for pay adjustment purposes or for any
ot her reason.

3.16.2 Testing and | nspection Requirenents

Perform CQC sanpling, testing, inspection and reporting in accordance with
the foll owi ng Tabl e.

TABLE 6 5 4
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CONTRACTOR TESTI NG AND | NSPECTI ON REQUI REMENTS

TABLE 6

TESTI NG AND | NSPECTI ON REQUI REMENTS

Fr equency

[Test Met hod

[Control Linit

[Corrective Action

Fi ne Aggregate Gradation and Fi neness Modul us

2 per lot ASTM C136/ C136M 9 of 10 tests nust vary Retest, resolve, retest
sanpl e at belt |l ess than 0.15 from

aver age
Qutside limts on any Ret est
si eve
2nd gradation failure Stop, resolve, retest

1 per 10 ASTM C117 Qutside limts on any Ret est

gradati ons si eve
2nd aradation failure Stop. repair. retest

Coarse Aggregate Gradati on (each aggregate size)

2 per lot ASTM C136/ C136M Qutside limts on any Ret est

sanpl e at belt si eve

2nd gradation failure report to COR, correct
2 consecutive averages report to COR, stop ops,
of 5 tests outside linmts |[repair, retest

1 per 10 ASTM C117 Qutside limts on any Ret est

gradati ons si eve
2nd gradation failure report to COR, correct
2 consecutive averages report to COR, stop ops,
of 5 tests outside limts |repair, verify all

operations

Wor kabi | ity Factor and Coarseness Factor Conputation

Sanme as
C. A and

F. A

see paragraph
AGGREGATES

Use individual C A and
F. A, gradations.

Conbi ne usi ng batch
ticket percentages.

Tol erances: plus or

m nus 3 points on W
plus or mnus 5 points
on CF from approved

adj usted mi x design

val ues; only the portion
of the tol erance box
within the parallel ogram
is available for use

Check batching tol erances,
re-calibrate scal es

2 consecutive averages
of 5 tests outside limts

St op production paving,
report to COR and revise
mat eri al s and operations
to be in conpliance prior
to restarting production
pavi ng

Aggregate Del eterious,

Quality,

and ASR Tests
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TABLE 6

TESTI NG AND | NSPECTI ON REQUI REMENTS

Frequency Test Met hod Control Limt Corrective Action
First test see paragraph Stop production, retest,
no | ater AGGREGATES repl ace aggregate.
than tine Increase testing interval
of to 90 days if previous 2
uniformty tests pass
testing and
then every
[30][60]
days of
concrete
producti on
Pl ant - Scal es, Wei ghing Accuracy
Mont hl y NRMCA QC 3 Stop plant ops, repair,
re-calibrate
Pl ant - Batching and Recordi ng Accuracy
Weekl y Recor d/ Report Recor d Stop plant ops, repair,
requi red/ recorded/ act ual re-calibrate
bat ch mass
Plant - Batch Plant Control
Every | ot Recor d/ Report Record type and anount of
each material per |ot
Plant - Mxer Uniformity - Stationary M xers
Every 4 CCE CRD-C 55 After initial approval, I ncrease mixing tineg,
nont hs use abbrevi ated net hod change bat chi ng sequence,
during reduce batch size to bring
pavi ng into conpliance. Retest
Plant - Mxer Uniformity - Truck M xers
Every 4 ASTM C94/ C94M Random sel ecti on of I ncrease mixing tineg,
nont hs truck. change bat chi ng sequence,
during reduce batch size to bring
pavi ng into conpliance. Retest
Concrete M xture - Air Content
When test ASTM C231/ C231M I ndi vi dual test control Adj ust AEA, retest
speci mens sanpl e at point chart: Warning plus or
prepared of discharge mnus 1.0
plus 2 within the paving — _ .
r andom | ane I ndi vi dual test control Halt operations, repair,
chart: Action plus or ret est
mnus 1.5
Range between 2 Re-cal i brate AEA di spenser
consecutive tests:
Warning plus 2.0
Range between 2 Hal t operations, repair,
consecutive tests: Action |retest
plus 3.0

Concrete M xt

ure -

Unit Weight and Yield
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TABLE 6
TESTI NG AND | NSPECTI ON REQUI REMENTS

Frequency Test Met hod Control Limt Corrective Action
Same as Air |ASTM C138/ C138M I ndi vi dual test basis: Check batching tol erances
Cont ent sanpl e at point Warning Yield mnus O or

of discharge plus 1 percent

wi thin the pavin — . .

| ane P g I ndi vi dual test basis: Hal t operations

Action Yield mnus 0 or
plus 5 percent

Concrete M xture - Slunp

When test ASTM C143/ C143M I ndi vi dual test control Adj ust batch masses within
speci mens sanpl e at point chart: Upper Warning mnusjmax WC ratio
prepared of di scharge 13 mm 1/ 2 inch bel ow max
plus 4 within the paving
random | ane
I ndi vi dual test control St op operations, adjust,
chart: Upper Action at ret est

maxi mum al | owabl e sl unp

Range between each Stop operations, repair,
consecutive test: 38 mm retest
1-1/2 inches

Concrete M xture - Tenperature

When test ASTM C1064/ C1064M |See par agr aph WEATHER LI M TATI ONS
speci mens
prepared sanpl e at point

of di scharge
within the paving
| ane

Concrete M xture - Strength

8 per |ot ASTM C31/ C31M See par agraph CONCRETE STRENGTH TESTI NG for CQC
sanpl e at point
of di scharge Perform fabrication of strength speci nens and
within the paving |initial cure outside the paving | ane and within 300 m
| ane 1,000 feet of the sanpling point.
Paving - | nspection Before Paving
Prior to Report I nspect underlying
each paving materials, construction
operation joint faces, forns,

rei nforcing, dowels, and
enbedded itens

Paving - Inspection During Paving

Duri ng Moni tor and control
pavi ng pavi ng operati on,
operation i ncl udi ng pl acenent,

consol i dati on,
finishing, texturing,
curing, and joint saw ng.

Paving - Vibrators
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TABLE 6
TESTI NG AND | NSPECTI ON REQUI REMENTS

Frequency Test Met hod Control Limt Corrective Action
Weekl y CCE CRD- C 521 Test frequency (in Repair or replace
during concrete), and anplitude |defective vibrators.
pavi ng (in air), average
measurenment at tip and
head.
Mbi st Curing
2 per lot, Vi sual Repair defects, extend
mn 4 per curing by 1 day
day
Menbr ane Conpound Curi ng
Dai |y Vi sual Cal cul ate coverage based |Respray areas where
on quantity/area coverage defective.

Re-cal i brate equi pnent

Col d Weat her Protection

Once per day |Visual Repair defects, report
conditions to COR

3.16.3 Concrete Strength Testing for CQC

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

NOTE: |If paragraph FLEXURAL STRENGTH AND THI CKNESS
is based on 28-day flexural strength for acceptance,
nodi fy this subparagraph to match it. The first
tailoring option CYLI NDERS/ BEAMS includes itens a
through g; the second tailoring opti on BEAMS

i ncludes listing a through f.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Perform Contractor Quality Control operations for concrete strength
consi sting of the follow ng steps:

[ a. Take sanples for strength tests at the paving site. Fabricate and
cure test cylinders in accordance with ASTM C31/ C31lV, test themin
accordance with ASTM C39/ C39N

b. Fabricate and cure 2 test cylinders per sublot fromthe sane batch or
truckl oad and at the sane tine acceptance cylinders are fabricated and
test themfor conpressive strength at 7-day age.

c. Average all 8 conpressive tests per lot. Convert this average 7-day
conpressive strength per lot to equivalent [28] [90]-day flexura
strength using the Correlation Ratio determined during mxture
proportioning studies.
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d. Conpare the equivalent [28] [90]-day flexural strength fromthe
conversion to the Average Flexural Strength Required for Mxtures from
par agraph of sane title.

e. |If the equivalent average [28][90]-day strength for the lot is bel ow
the Average Flexural Strength Required for Mxtures by 138 kPa 20 psi
flexural strength or nore, at any tine, adjust the m xture to increase
the strength, as approved.

f. Fabricate and cure two beans for every 1500 cubic neters 2000 cubic
yards of concrete placed. Fabricate and cure in accordance with
ASTM C31/ C31NV; test at 14-days of age in accordance with ASTM C78/ C78N
Use the flexural strength results to verify the cylinder-beam
acceptance correlation ratio.

g. Mintain up-to-date control charts for strength, showi ng the 7-day CQC
conpressive strength, the 14-day conpressive strength (from acceptance
tests) and the [28] [90]-day equivalent flexural strength of each of
these for each |ot.

][a. Take sanples for strength tests at the paving site. Fabricate and
cure test beans in accordance with ASTM C31/ C31l; test themin
accordance with ASTM C78/ C78N

b. Fabricate and cure 2 test beans per sublot fromthe sane batch or
truckl oad and at the same tinme acceptance beans are fabricated and
test themfor flexural strength at 7-day age.

c. Average all 8 flexural tests per lot. Convert this average 7-day
flexural strength per lot to equivalent [28] [90]-day flexura
strength using the Correlation Ratio determ ned during m xture
proportioning studies.

d. Conpare the equivalent [28] [90]-day flexural strength fromthe
conversion to the Average Flexural Strength Required for M xtures from
par agraph of sane title.

e. |If the equivalent average [28] [90]-day strength for the lot is bel ow
the Average Flexural Strength Required for Mxtures by 490 kPa 69 psi
flexural strength or nore, at any tinme, adjust the mxture to increase
the strength, as approved.

f. Miintain up-to-date control charts for strength, showi ng the 7-day CQC
flexural strength and the [28] [90]-day flexural strength (from
acceptance tests) of each of these for each |ot.

13.16.4 Reports

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 fromthe start of
the construction season through the current week. During periods of

col d-weat her protection, nake daily reports of pertinent tenperatures.
These requirements do not relieve the obligation to report certain
failures imediately as required in precedi ng paragraphs. Confirm such
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reports of failures and the action taken in witing in the routine
reports. The Governnent has the right to exanmine all Contractor quality
control records.

-- BEnd of Section --
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