EE R R Ik R I R R R I I O I R R I R O I R R I R R I I O R O

USACE / NAVFAC / AFCESA / NASA UFGS-32 12 21 (August 2008)

Preparing Activity: USACE éhbé?éé&f&é ----------------
UFGS-32 12 21 (April 2006)
UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS
Ref erences are in agreenent with UVRL dated July 2009
Kok kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk ok k
SECTI ON TABLE OF CONTENTS
DI VI SION 32 - EXTERI OR | MPROVEMENTS
SECTION 32 12 21
Bl TUM NOUS ROAD- M X SURFACE COURSE

08/ 08

PART 1 GENERAL

1.1 UNI T PRI CES
1.1.1 Measur enent
1.1.1.1 Sur face Course
1.1.1.2 Bi t um nous Materi al
1.1.2 Paynent
1.1.3 Waybills and Delivery Tickets
1.2 REFERENCES
1.3 SYSTEM DESCRI PTI ON
1.3.1 Travel i ng- Pl ant M xer
1.3.2 Bi tum nous Distributor
1.3.3 Heat i ng Equi pnrent for Storage Tanks
1.3.4 Bl ade Graders
1.3.5 Power Roll ers
1.3.5.1 St eel - Wheel
1.3.5.2 Pneurmatic-Tired
1.3.6 Mechani cal Spreaders
1.3.7 Tractors
1.3.8 M scel | aneous Equi prent
1.3.9 Saf ety Precautions
1.4 SUBM TTALS
1.5 ENVI RONVENTAL REQUI REMENTS

PART 2 PRCODUCTS

2.1 AGGREGATES
2.1.1 Coar se Aggregate
2.1.1.1 Crushed Stone
2.1.1.2 Crushed G avel
2.1.1.3 Crushed Sl ag
2.1.2 Fi ne Aggregate
2.1.3 M neral Filler
2.2 Bl TUM NOUS MATERI ALS
2.3 COVPCSI TI ON OF M XTURE
2.3.1 Job-M x Formul a

SECTION 32 12 21 Page 1



2 Gradation Limts for Aggregates
.3 Quantity of Bitum nous Materi al

PART 3 EXECUTI ON

PLACI NG AND W NDROW NG AGGREGATE
RECONDI TI ONI NG OF BASE COURSE
PREPARATI ON OF BASE COURSE AND AGGREGATE
M XI NG W NDROVWED AGGREGATE AND BI TUM NOUS MATERI AL
4.1 Travel - Pl ant Met hod
4.2 Bl ade Met hod
PROCCEDURE W TH THI CKENED EDGE
SPREADI NG AND SHAPI NG
ROLLI NG FI NI SHED SURFACE
SHAPI NG OF EDGES
GRADE CONTROL
SURFACE SMOOTHNESS AND THI CKNESS TESTI NG
SAMPLI NG AND TESTI NG
11,1 Sources of Materials
.11.2 Field Testing
3.11.2.1 Aggregate and Bitunen Sanpli ng
3.11.2.2 Asphal t Sanpling
3.11.2.3 Testing
.11.3 Testing of Wndrowed Aggregate
.11.4 Moi sture Content of W ndrowed Aggregate
.11.5 Tol er ance
3.11.5.1 Sur f ace- Snoot hness Requi rement s
3.11.5.2 Thi ckness Requirenents

WWRRPOONOUTWWAWNR

[l ]

www

-- End of Section Table of Contents --

SECTION 32 12 21 Page 2



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

USACE / NAVFAC / AFCESA / NASA UFGS-32 12 21 (August 2008)
Preparing Activity: USACE Super sedi ng
UFGS-32 12 21 (April 2006)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref erences are in agreenent with UVRL dated July 2009

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

SECTION 32 12 21

Bl TUM NOUS ROAD- M X SURFACE COURSE
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NOTE: This gui de specification covers the
requi renents for bitum nous road-m x surface course

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

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

Commrent s and suggestions on this guide specification
are wel cone and should be directed to the technica
proponent of the specification. A listing of

techni cal proponents, including their organization
desi gnation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS shoul d be subnmitted as
a Citeria Change Request (CCR)
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PART 1 GENERAL

1.1 UNI' T PRI CES

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: This paragraph will be deleted when all the
work is included in one lunp sumcontract price.
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1.1.1 Measur ement

1.1.1.1 Sur face Course

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

NOTE: This paragraph will be used when the surface
course consists of only new aggregates or of
aggregates existing on the roadway. When new
aggregate is to be mxed with aggregate existing on
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t he roadway, an additional subparagraph will be
inserted in paragraph Measurenment as foll ows:

New Aggregates: The anount of approved new
aggregate to be paid for will be the nunber of cubic
nmeters (yards) used in the conpleted and accepted

surface course
EIR IR R R R S I I I I IR I I I I I R R S I I IR I R I I IR I R R S I R I I I I R I S I b b I I b I b I b I b I b b b b b 3 I b I b b b I

The square neters yards of surface course shall be the nunber of square
neters yards of conpleted and accepted surface course.

1.1.1.2 Bi t um nous Materi al

Bi tum nous material to be paid for shall be the nunber of [nmetric 2000 pound
tons] [liters gallons of the material used in the accepted work, as
determned by the Contracting Oficer, corrected to liters gallons at 15.6
degrees C 60 degrees F in accordance with [ASTM D 633] [ASTM D 1250]]. [A
coefficient of expansion of 0.00045 per degree C 0.00025 per degree F shal
be used for asphalt emul sions.]

1.1.2 Paynment

The anount of pavenents and quantities of bitum nous material, determ ned
as specified in paragraph Measurenent, will be paid for at the respective
contract unit prices in the bid schedule on which the contract is based,
whi ch payment will constitute full conpensation for preparing or
recondi ti oni ng subgrade or base course; furnishing all plant, materials,
equi pnent, and tools; correcting unsatisfactory areas; and the |abor and
incidentals necessary to conplete the work required by this section of the
speci fications.

1.1.3 Waybi |l s and Delivery Tickets

Before the final statenent is allowed, file with the Contracting Oficer
certified waybills and delivery tickets for all the bitum nous and pavi ng
materials used in the construction covered by this section of

speci fications.

1.2 REFERENCES

EE R R R S I R I R I R I R S R R R R R O S R R I R R R R R S 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
this paragraph by organi zation, designation, date,
and title.

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

Ref erences not used in the text will automatically

be deleted fromthis section of the project
speci ficati on when you choose to reconcile
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references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ASTM | NTERNATI ONAL ( ASTM

ASTM C 131 (2006) St andard Test Method for Resistance
to Degradation of Snall-Size Coarse
Aggregate by Abrasion and Inpact in the
Los Angel es Machi ne

ASTM C 183 (2008) Standard Practice for Sanpling and
the Amount of Testing of Hydraulic Cenent

ASTM C 29/ C 29M (2007) Standard Test Method for Bul k
Density ("Unit Weight") and Voids in
Aggr egat e

ASTM D 1073 (2007) Fine Aggregate for Bitum nous
Pavi ng M xtures

ASTM D 1250 (2008) Standard Guide for Use of the
Pet rol eum Measur enment Tabl es

ASTM D 140 (2001; R 2007) Sanpling Bitum nous
Materi al s

ASTM D 2026 (1997; R 2004) Cutback Asphalt
(Sl ow Curing Type)

ASTM D 2027 (1997; R 2004) Cutback Asphalt
(Medi um Curing Type)

ASTM D 2028 (1997; R 2004) Cutback Asphalt
(Rapi d- Curing Type)

ASTM D 2397 (2005) Standard Specification for Cationic
Enmul si fied Asphal t

ASTM D 242/ D 242M (2009) Mneral Filler for Bitum nous
Pavi ng M xt ures

ASTM D 4318 (2005) Liquid Limt, Plastic Limt, and
Plasticity Index of Soils

ASTM D 490 (1992; R 2005) Road Tar

ASTM D 633 (1997; R 2005) Vol urme Correction Table for
Road Tar

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

Aggr egat es

ASTM D 977 (2005) Emul sified Asphalt
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3 SYSTEM DESCRI PTI ON

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

NOTE: This paragraph will be nodified, based on

| ocal conditions, to include only those types of

equi pnent that are required by the nethod or nethods
of construction to be enpl oyed.

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

Mai ntai n equi pnent, plant, and tools used in the perfornmance of the work in
a satisfactory working condition at all tines. Provide access to the
Contracting Officer, at all tines, to the equipnment and plant to insure
proper operation and conpliance with specifications.

. 3.1 Travel i ng- Pl ant M xer

Provide a self-propelled or tractor-drawn traveling-plant m xer capabl e of
maintaining a uniformrate of travel. The plant shall be nounted on wheels
or tread equi pnent of such type as will not overload or damage the subgrade

or base course when the mxer is |oaded to capacity. The device for

pi cki ng up aggregates fromw ndrows shall be such as to pick up only the
wi ndrowed aggregate, |eaving the base clean. The pick-up and el evator
shall be entirely enclosed to prevent the wind fromrenoving the fine and
filler aggregate. The equi pnent for proportioning the aggregate and

bi tum nous material shall accurately neasure the specified amunts of
material for the mx while the nachine is in operation, and shall be

equi pped with devices for accurately proportioning the filler added to the
m xture. The plant shall be capabl e of thoroughly conbining the aggregates
and bitum nous material into a uniformm xture, conpletely coating all
particles of aggregate, and shall be capabl e of depositing the processed

m xture on the base course.

.3.2 Bi t um nous Di stri butor

Provide a bituminous distributor with pneumatic tires of such wi dth and
nunber that the | oad produced on the base course will not exceed 11.6 kg
per mr 650 pounds per inch of tire width. The distributor shall be so
desi gned and equi pped as to distribute the bitum nous material uniformy at
even heat on variable wi dths of surface at readily determ ned and
controlled rates from 0.23 to 0.91 L/square neter 0.05 to 2.0

gal l ons/square yard, with a specified rate not exceeding 5 percent.
Include with the distributor equipnent a separate power unit for the

bi tunmen punp, fully circulating spray bars, a tachoneter, pressure gauges,
vol ume- measuri ng devices, a thernoneter for reading the tenperature of the
tank contents, and a hose attachnent suitable for applying bitum nous
material to spots mssed by the distributor. The distributor shall be
equi pped for circulation and agitation of the bitum nous material during
the heating process. Provide heating equi prent capabl e of nmintaining the
bitum nous material at the specified tenperature.

.3.3 Heati ng Equi pnent for Storage Tanks

Mai ntai n specified tenperature with heating equi pnent for storage tanks,
but direct flame shall not be applied to walls of storage tank or transfer
lines. Fix an arnored thernmonmeter with a range from 65 to 200 degrees C
150 to 400 degrees F to the tank so that the tenperature of the bitum nous
material can be deternmined at all tines.
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.3.4 Bl ade Graders

Provi de sel f-powered bl ade graders for w ndrow ng aggregate, for nixing,
and for spreading processed material. Each grader shall have a wheel base
not less than 5.18 nm 17 feet, a blade not less than 3.66 n 12 feet | ong,
and be equi pped with pneumatic tires. Blade graders, weighing at |east 7
netric tons 8 tons, shall be adequately powered in order to performthe
wor k properly.

.3.5 Power Rollers

Provi de power rollers which are steel-wheel or pneunatic-tired types
conformng to the follow ng requirenents:

.3.5.1 St eel - Whee

St eel -wheel rollers shall be either tandem or three-wheel type wei ghi ng not
less than 4.5 netric tons 5 tons, and equi pped w th adjustabl e scrapers.
The rollers, which nmay be static or vibratory, shall be equipped with
wat ert anks and sprinkling apparatus, to be used when necessary, to keep the
wheel s wet preventing adherence of the bitum nous material to the wheels.

.3.5.2 Pneunmati c-Tired

Provi de sel f-propelled pneumatic-tired rollers equipped with not |ess than
9 wheels mounted on 2 axles in such manner that the rear tires will not
follow in the tracks of the forward group. The pneumatic-tired rollers
shal |l al so be equi pped with suitable beans or platforns for ballast |oading
and | oaded to provide required conpaction. Inflate the tires uniformy to
not |ess than 310 kPa 45 psi.

.3.6 Mechani cal Spreaders

Provi de equi pnent for spreadi ng, shaping, and finishing consisting of
approved, self-contai ned, power nmachi nes capabl e of taking the bitum nous
m xture directly fromthe di scharge end of traveling plant and spreadi ng
the mixture at the required application rate.

.3.7 Tractors

Tractors shall be of the craw er type equipped with street plates or flat
treads.

.3.8 M scel | aneous Equi prent

Di sk, spike-tooth, or spring-tooth harrows, nmultiple-blade or retread
m xers, small tools, and other equipnent shall be the required types.

. 3.9 Saf ety Precautions

[Do not permt snoking, or open flames within 8 m 25 feet of heating,
distributing, or transferring operations of cutback bitum nous materials.]
[When tar is used, a full-face, organic, vapor-type respirator and
protective creans shall be used by personnel exposed to funes.]

1.4 SUBM TTALS

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

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

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

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

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

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

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

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .][information only. Wen used, a designation following the "G
designation identifies the office that will review the submittal for the
Government.] Subnit the followi ng in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 03 Product Data
Waybi | I's and Delivery Tickets

Copi es of waybills or delivery tickets, during the progress of
t he wor k.

SD- 06 Test Reports
Tests

Copies of test results, within 24 hours after conpletion of
tests.

.5 ENVI RONMENTAL REQUI REMENTS
Construct bitum nous courses only when the surface is dry. Do not

construct the bitum nous course when the atnospheric or aggregate
tenmperature is below 5 degrees C 40 degrees F.
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PART 2 PRODUCTS

2.1 AGCREGATES
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NOTE: These paragraphs include the requirenents for
new aggregates that are to be placed on the roadway
and used for the road-m x surface. These new

aggr egat es, when processed, shall conformto one of
the gradings specified in TABLE I. However, there
may be instances where the aggregate in place as an
integral part of the graded roadbed or as previously
constructed base or surface courses may be
satisfactory for the road-m x surface. In general

al nrost any gradation or type of densely graded
material that is predomnantly granular in character
will serve satisfactorily. |If the existing materia
is deficient in quality or quantity, new nateri al
from an outside source may be bl ended with existing
roadbed materi al

a. Wuere it is determined that sufficient materia
of satisfactory quality can be sal vaged fromthe
roadbed for use in the surface course, the follow ng
paragraph will be substituted for paragraph
AGGREGATES:

AGGREGATES shal | consi st of aggregates sal vaged from
roadway as specified in paragraph PREPARATI ON OF
BASE COURSE AND AGGREGATE. The Contractor is not
responsi ble for the grading and quality of any

mat eri al sal vaged fromthe roadway and used in the
road- m x surface, except the renoval of oversized
material. Any particles of salvaged aggregate
appearing in the surface at the tine of |aydown and
finishing of the road-nix surface that will be
retained on a 37.5 nm (1-1/2 inch) sieve shall be
renoved.

b. When aggregate naterial in place in the roadbed
is deficient in quantity and quality, the

Contracting O ficer will determ ne the grading and
anmount of new coarse aggregate, fine aggregate, and

mneral filler or conbinations thereof that will be
specified to be incorporated with existing materi al
New materials will, in general, conformwth

requi renents specified in paragraphs AGGREGATES and
COWPCSI TION OF M XTURE. New materials will be so
graded that, when blended in the anopunt specified
with the material salvaged fromthe roadway, the
gradi ng of the conbined material will conformto a
specific gradation selected fromTABLE |I. In order
to acconplish this, it may be necessary to include
in this section individual gradations for either new
coarse aggregate, fine aggregate, mineral filler, or
conbi nations thereof that shall be blended wth

sal vaged material to produce a satisfactory road-m x
surface. The follow ng paragraph will be
substituted for the first part of paragraph
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AGGREGATES when new aggregates are to be added to
the existing placed material:

AGGREGATES shal |l consist of a mixture of aggregates
sal vaged fromthe roadbed and of new material. The
new aggregate shall consist of a mxture of [coarse
and fine aggregate] [fine aggregate and m nera
filler] [coarse aggregate, fine aggregate, and

m neral filler], each conforming to the respective
quality and grading requirenents specified

herei nafter and when conbi ned with aggregate

sal vaged from roadbed, shall conformto the

requi renents of paragraph COVPOSI TI ON OF M XTURE

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

Provi de aggregates consisting of a m xture of coarse aggregate, fine
aggregate, and mneral filler conplying with the requirenents specified
hereinafter.

2.1.1 Coar se Aggregate

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: The type of coarse aggregates applicable to
local conditions will be retained, and the

i napplicabl e paragraphs will be del eted.
EE SRR I Sk S S I S I S S R R R Rk I I S kS I Sk S R R Rk S S I S O Sk I I R I

Coarse aggregate shall consist of the foll ow ng:
2.1.1.1 Crushed Stone

[ Crushed stone consisting of hard durable fragments which are free from
soft or disintegrated pieces, vegetable matter, lunps or balls of clay,
adherent coatings of clay, and other objectionable natter, and having a
percent age of wear not exceeding 50 after 500 revolutions, as determ ned by
ASTM C 131.]

2.1.1.2 Crushed G avel

[ Crushed gravel consisting of clean, tough, durable fragnents, free from an
excess of flat, elongated, soft, or disintegrated pieces, and free from
fragnments coated with dirt or other objectionable matter. At |east 50
percent by wei ght of the particles retained on 4.75 mr No. 4 sieve shal
have two or nore fractured faces. The crushed gravel shall have a
percent age of wear not exceeding 50 after 500 revolutions, as determ ned by
ASTM C 131.]

2.1.1.3 Crushed Sl ag

[ Crushed sl ag shall be an air-cool ed, blast furnace product having a dry

wei ght of not less than 1100 kg per cu m 70 pcf consisting of angul ar
fragnments which are reasonably uniformin density, free fromdust, and

wi t hout an excess of thin, elongated pieces, and other objectionable

matter. The wei ght per cubic neter foot of slag aggregate shall be
determned by ASTM C 29/ C 29N. The sl ag aggregate shall have a percentage
of wear not exceeding 50 after 500 revol utions, as deternined by ASTM C 131.]
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2.1.2 Fi ne Aggregate

Provide fine aggregate conformng to ASTM D 1073. Quantity of natural sand
shal | not exceed 25 percent of the total aggregate. The gradations
specified in ASTM D 1073 may be adjusted to neet |ocal materials as
directed. That portion of the fine aggregate, including any bl ended
filler, passing a 0.425 mr No. 40 sieve shall have a plasticity index not
exceeding 6 as determ ned by ASTM D 4318, a liquid Iimt not exceeding 25
as determned by ASTM D 4318, and a clay content not to exceed 5 percent
after washi ng and strai ning.

2.1.3 Mneral Filler
Provide nmineral filler conformng to ASTM D 242/ D 242N

2.2 Bl TUM NOUS MATERI ALS

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

NOTE: Only the types, grades, and designati ons
applicable to climatic and other job conditions wll
be retained. When enul sions are used, the

noi sture-content requirenent for the aggregate wll
be selected in accordance with specific job
conditions. The noisture content at the tine the
enul sified asphalt is applied will be such that a
uniformcoating will be retained on all aggregate
particles without the bitunmen running off the
particles. The npoisture content will not exceed 3
percent by weight and will be reduced sufficiently
by aeration to allow the enulsion to break prior to
conmpaction. The conpacted mi xture will be allowed
to cure until the noisture content does not affect
the stability of the finished mxture prior to
opening for traffic. Wen cutbacks are used, the
noi sture will not be in excess of 2 percent. The
noi sture content of the aggregate before m xing will
be carefully controlled by |aboratory tests.

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

Bi tum nous materials shall conformto [ASTM D 490] [ASTM D 977] [ASTM D 2026
] [ASTM D 2027] [ASTM D 2028] [ASTM D 2397], Grade [__ ] Designation
].

2.3 COVPOSI TI ON OF M XTURE

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Coordinate this paragraph with the specified
requi renents in paragraph AGGREGATES.

Consult CEMP-ET on test nethod to be used and
i ndi cate bel ow.

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

Provi de aggregate for the surface course so graded that the percentage
conposition by weight, as determined by |aboratory tests, will conformto
the grading shown in TABLE |I. The percentage of bitunm nous material by
wei ght of the total mixture to be used for preparing the bitum nous

m xtures shall be as determ ned by the Contractor and approved by the
Contracting Oficer. The conposite mixture shall show no stripping when
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tested in accordance with [__ ].
. 3.1 Job-M x Formul a

Do not produce any bitum nous mixture until a job-mx fornula has been
prepared and approved by the Contracting Oficer. The formula shall

i ndi cate the percentage of each sieve-fraction of aggregate and the
percentage of bitumen. For the job-mx fornula allow tol erances given in
TABLE Il1. No deviation fromthe approved job-mx fornula will be pernitted
wi t hout prior approval.

. 3.2 Gradation Linmts for Aggregates

Gradation limts for aggregates in TABLE | are master ranges to govern

m xes and represent the maxi mum and mnimum for all cases. The approved
formula will provide for a gradation of job aggregates within these naster
ranges. Deviation fromthe gradation of the approved formula will be

al | oned, provided that variations fromthe fornula in any one run do not
exceed the tol erances as given in TABLE II.

TABLE |. GRADATI ON ( PERCENT BY WEI GHT PASSI NG)
AND RANGE OF BI TUM NOUS CONTENT
Si eve
Bi t um nous Desi gnati on
M xt ure Squar e- Mesh Si eves No. 1 No. 2 No. 3
Aggr egat e 25 mm 100
19 mm 85- 100 100 ---
12.5 mm --- 82- 100 100
9.5 mm 61- 90 68- 93 82- 100
4.75 mm 43-79 48- 82 57- 88
2.36 mMm 32-68 36-70 42-76
1.18 mm 26- 56 27-60 32- 64
0. 600 nm 18- 44 20- 48 22-52
0. 300 nm 13- 33 15- 38 16- 40
0. 150 nm 9-22 10- 25 10- 27
0. 075 mm 5-12 5-12 5-12
Bi t um nous
(Percent by
Wei ght  of
t ot al
m xt ure) 5.0-8.0 5.0-8.5 5.0-9.0
TABLE |. GRADATI ON ( PERCENT BY WEI GHT PASSI NG)
AND RANGE OF BI TUM NOUS CONTENT
Si eve
Bi t um nous Desi gnati on
M xt ure Squar e- Mesh Si eves No. 1 No. 2 No. 3
Aggr egat e lin 100
3/4 in 85- 100 100 ---
1/2 in --- 82-100 100
3/8 in. 61- 90 68- 93 82-100
No. 4 43-79 48- 82 57- 88
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TABLE 1. GRADATI ON ( PERCENT BY WEI GHT PASSI NG
AND RANGE OF BI TUM NOUS CONTENT

Si eve

Bi t um nous Desi gnati on

M xt ure Squar e- Mesh Si eves No. 1 No. 2 No. 3
No. 8 32-68 36-70 42-76
No. 16 26- 56 27- 60 32- 64
No. 30 18- 44 20- 48 22-52
No. 50 13- 33 15- 38 16- 40
No. 100 9-22 10- 25 10- 27
No. 200 5-12 5-12 5-12

Bi t um nous

(Percent by

Wei ght  of

t ot al

m xt ure) --- 5.0-8.0 5.0-8.5 5.0-9.0

NOTE: The range of bitum nous material shown represents the normal range
of bitum nous material contained in the design m x conposed of
nonabsorptive aggregates after evaporation of the lighter constituents.
The upper linmt may be raised, when approved, when absorptive aggregates
are used.

TABLE 1'1. JOB M X FORMJLA TOLERANCES ( PERCENT)
Tol er ances
M ner al Pl us or M nus
Aggregate passing 4.75 nmor |arger sieve 7
Aggr egate passing 2.36, 1.18, 0.6, 0.3 mm sieves 5
Aggregat e passing 0.150 and 0.075 mllineter sieves 2
Bi t unen 0.4
TABLE I1. JOB M X FORMJULA TOLERANCES ( PERCENT)
Tol er ances
M ner al Pl us or M nus
Aggregate passing No. 4 or |arger sieve 7
Aggregat e passing No. 8, 16, 30, and 50 sieves 5
Aggregat e passing No. 100 and 200 sieves 2
Bi t umren 0.4

a. Take sanmples fromthe prepared aggregate as wi ndrowed after

bl ending and test themfor conformty with the requirenents herein.
Take a sufficient nunber of sanples fromthe wi ndrowed aggregate so
that each sample will represent not nore than 1000 square neters yards
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2.

of finished surface course, but in no case take fewer than five sanples
for any day of production. Sanples shall represent equal ampunts of
mat eri al

b. Bitum nous materials shall not be applied on a run until a sieve
anal ysis of the sanples is made and the run is approved. A run is
defined as that |ength of aggregate w ndrowed al ong the road and

consi dered a convenient unit based on total job requirements or on
daily capacity of the mxing unit or units, as determ ned by the
Contracting O ficer. The gradation of aggregate in the fornula may be
changed to nmeet specific field conditions w thout adjustnent to
contract unit prices.

3.3 Quantity of Bitum nous Materia

The percentage, by weight, of bitum nous materials required for each run
shal | be approved by the Contracting Oficer. The percentage of bitum nous
material will be conputed on the basis of |aboratory tests of sanples of
the approved aggregate and bitum nous material, and on the field sieve

anal ysis of sanples taken fromthe w ndrowed bl ended aggregate for each
run. The job-mix formula may be changed to neet specific field conditions
wi t hout adjustments to contract unit prices.

PART 3 EXECUTI ON

3.

3.

1 PLACI NG AND W NDROW NG AGGREGATE

Haul aggregate to the paving site in approved trucks. Deposit the
aggregate on the prepared base course or subgrade fromtrucks equi pped or
suppl enented with suitable neasuring and spreadi ng devices. Proportion the
amount of aggregate and mineral filler by weighing with suitable equiprent,
or by the use of other methods or devices, as approved. Thoroughly mx the
aggregate, and mineral filler by windrowing and turning with a bl ade
grader, as directed. The aggregate shall then be bladed into uniform

wi ndrows in such quantity and proportions as to provide sufficient
aggregate to produce a finished course of the specified conpacted
thickness. Mxing of the aggregate with shoul der nmaterial, segregation in
pockets or otherw se, and m xing with the base course or subgrade shall be
prevent ed.

.2 RECONDI TI ONI NG OF BASE COURSE

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

NOTE: \When the base course is existing or consists
of a base course placed under terns of another
contact, the follow ng paragraph will be substituted
for paragraph PLACI NG AND W NDROW NG AGGREGATE.

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

[Scarify lightly and bl ade the existing base course to a uniform grade and
to the cross section shown, and then roll or water and roll, as directed.
Depressions shall be filled and weak portions of the base course shall be
strengt hened with new aggregate.]

3 PREPARATI ON OF BASE COURSE AND AGGREGATE

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

NOTE: When all the aggregates in the bitum nous
road-ni x are to be obtained fromthe roadway, the
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foll owi ng paragraph will be substituted for
par agr aph PLACI NG AND W NDROW NG AGGREGATI VE.

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

[ The surface of the roadway shall first be scarified lightly, and then

bl aded to a uniform grade and to the cross section shown on the draw ngs.
The reshaped surface shall then be scarified to the depth necessary to
provi de the amount of aggregate required for the bitum nous m xtures, and
in such manner as to | eave a foundation stratum of undisturbed materi al,
and parallel, both in profile and cross section, to the proposed finished
surface. Blade the |oosened naterial into a windrow at the side of the
road. The undi sturbed understratum shall be rolled, or watered and rolled
until a satisfactory foundation for the surface course is provided. The
wi ndrow and aggregate shall be broken up and thoroughly m xed by turning
with a bl ade grader, and then bl aded into uniformw ndrows of such size as
to provide a finished surface course of the specified conpacted thickness.]

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

NOTE: When aggregates to be used in the surface
course are to be a conbination of new material and
mat eri al obtained fromthe existing surface, the
foll owi ng paragraph will be substituted for

par agr aph PLACI NG AND W NDROW NG AGGREGATE.

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

[ The surface of the roadway shall first be scarified lightly and bl aded to
a uniformgrade and to the cross section shown on the drawi ngs. The
reshaped surface shall then be scarified again to such depth as indicated
and in such manner as to | eave a foundation stratum of undi sturbed
material, parallel, both in profile and cross section, to the surface
course. New aggregate of the quality and gradation conform ng with

par agr aph AGGREGATES shal |l be spread over the | oosened existing aggregate
in the required quantities. New aggregate shall be hauled to the paving
site in approved trucks. The new and ol d aggregate shall then be

t horoughly bl ended by harrowi ng and bl adi ng, after which all the thoroughly
m xed aggregate shall be bladed into a uniformw ndrow at the side of the
road.

The undi sturbed understratum shall be graded, rolled, or watered and roll ed
until a satisfactory foundation for the surface course is provided.]

.4 M XI NG W NDROWED AGCGREGATE AND BI TUM NOUS MATERI AL

.4.1 Travel - Pl ant Met hod

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: The application tenperatures will be sel ected
fromthe following charts and inserted in the blanks

provi ded:
Li qui d Asphal t Degrees C (Degr ees
F)
RC- 250, MC- 250, SC- 250 63-104
(145-220)
RC- 800, MC-800, SC-800 82-107
(180-225)
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Li qui d Asphal t Degrees C (Degr ees

F)
____________ SC- 3000 102- 143
(215-290)
Tar Degrees C (Degrees
F)
RT-5, RT-6 27- 66 (80-150)
RT-7, RT-8, RT-9 66- 107
(150- 225)
Enul si fi ed Asphal t Degrees C (Degrees
F)
All 24-71 (75-160)

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

The wi ndrowed aggregate shall be m xed with bitum nous material, by nmeans
of a traveling mxing plant, and the m xture shall be deposited in a

wi ndrow ready for spreading. The bitum nous material shall be heated to
the specified tenperature within the range of [ ] degrees C F and
[ ] degrees C F prior to application. Wen approved, the m xture shal
be deposited in a mechanical spreader and spread in accordance with

par agr aph SPREADI NG AND SHAPI NG. The quantity of bitum nous material wll
be determi ned in accordance with the procedure in paragraph COVWGOSI TI ON OF
M XTURE, and then introduced into the mxer. Regulate the machine's rate
of travel and the anpbunt of mixing so that the m xing operation wll
completely and uniformly coat all the particles of aggregate, and will
produce a honobgeneous m xture. The nmixture shall not be spread until the
m xing is conplete and satisfactory. Should the m xture show an excess or
a deficiency of any materials, correct the unsatisfactory condition by the
addition of the required aggregate or bitum nous material, foll owed by

rem xing. Should the mixture show uneven distribution of bitum nous
material, correct the unsatisfactory condition by renmixing. |If directed,
the material shall be harrowed or disked, and all conpressed masses of
materi al shall be broken up.

.4.2 Bl ade Met hod

Prior to the application of bitum nous material, spread the w ndrowed
aggregates for the wearing surface in a uniformlayer over the existing
surface. Add bitum nous material of the type, grade, or designation
specified in paragraph Bl TUM NOUS MATERI ALS to the aggregate at the
tenmperature specified, and at the rate or rates determ ned by the
Contracting O ficer in accordance wth paragraph COVPOSI TI ON OF M XTURE
Apply the bitum nous material by neans of bituminous distributors.

I mredi ately follow ng the application of the bituminous material, the
treated aggregate shall be m xed by an approved method. M xing shall be
continued until the bitum nous material is uniformy distributed throughout
the mass and the aggregate particles are uniformy and conpletely coated.
During the mxing, take care to avoid cutting into the underlying base or
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3.

contami nating the bitum nous mixture with earth or other objectionable
matter. Wen operations are interrupted, the mxed or partially m xed
material shall be bladed into a uniformy sized wi ndrow or wi ndrows in such

manner that this material will not interfere with subsequent operations,
will not be mixed with any untreated aggregate, and will not becone
contam nated with unsatisfactory material. Upon conpletion of the fina

m xi ng operations, the mxed material will be exam ned by the Contracting
Oficer. Should the m xture show an excess or deficiency of bitum nous
material, correct the unsatisfactory condition by the addition of required
aggregate or bitum nous material, followed by rem xing. Should the mxture
show uneven distribution of bitum nous material, correct the unsatisfactory
condition by rem xing. Continue the mixing until the mxture is conplete
and satisfactory.

.5 PROCEDURE W TH THI CKENED EDGE

Make a triangular cut conform ng to the dinmensions indicated at each edge
of the surfacing. Place the excavated material on the shoulder in a snall
wi ndrow agai nst which the mixture will be spread. The trench area shall be
primed in accordance with Section 32 12 10 Bl TUM NOUS TACK AND PRI ME COATS
prior to spreading of the bitum nous mxture. Fill the trench with

bi tum nous m xture and thoroughly roll it by neans of the grader wheels,
prior to the spreading of the surface course.

.6 SPREADI NG AND SHAPI NG

After being satisfactorily mxed and aerated as directed, spread the
bitum nous material and mineral aggregate fromthe w ndrow upon the base
course or prinmed surface in a layer of uniformthickness conformng to the
lines and grades and typical sections indicated. Do no start spreading
until an inspection of the subgrade or base course has been nmade, and any
necessary reconditioning has been conpleted, as directed. The bitum nous
m xture shall not be spread when the surface is danp or when the m xture
contains visible free noisture. The mixture shall be aerated until the
vol atile content is reduced to the point where the m xture can be spread on
the roadway, and conpacted to a stable pavenent course that will withstand
normal traffic without rutting, scuffing, raveling, or other detrinental
effects. The m xture on sections of pavement showi ng any of these defects
shal | be | oosened, further aerated, and recompacted to a stable pavenent
course. Spread the mxed material to the required width in layers, by a
sel f-powered bl ade grader, as directed. |In spreading froma w ndrow, take
care to prevent cutting into the underlying subgrade or base course. |If
necessary, a layer of mxture approximately 13 nmr 1/2 inch thick shall be
left at the bottomof the wi ndrow to prevent danage to the base course.
After approxi mtely one-half of the material has been spread, the remaining
shal |l be wi ndrowed. The material spread shall be rolled once, and then

pl aned with a blade grader to renove high spots. The renaining nmateria
shal |l then be spread and rolled to the depth and width indicated. During
the spreadi ng and conpacting, the surface shall be dragged or bl aded, as
necessary, to fill any ruts and to renove corrugati ons, waves, or other
irregularities.

7 ROLLI NG FI NI SHED SURFACE

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

NOTE: Consult CEMP-ET on test nethod to be used and
i ndi cate bel ow.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

SECTION 32 12 21 Page 17



Roll the surface after all |ayers have been satisfactorily spread. Fina
rolling shall be done by neans of power-driven rollers. Begin rolling at
the outside edge of the surface and proceed to the center, overl apping on
successive trips at | east one-half the width of the rear wheel of the
roller. Aternate trips of the roller shall be of slightly different

| engths. Control the speed of the roller so that |ateral displacenent of
the mi xture does not occur. Light blading or floating of the surface with
a bl ade grader during the rolling period nmay be required. Continue rolling
until all roller marks are elimnated, the surface is of uniformtexture,
and the mxture is conpacted to at |east 92 percent of maxi numdensity as
determned by [ ]. To prevent adhesion of the mxture to the roller
keep the wheel s properly noi stened, but an excess of water will not be
permitted. The rollers shall be in good condition, suitable for rolling
asphalt, and shall be operated by experienced rollernmen. At all places not
accessible to the roller, the mxture shall be thoroughly tamped w th hand
tampers. Should the surface of the surface course for any reason becone
rough, corrugated, uneven in texture, or traffic marked prior to

conpl etion, such unsatisfactory portions shall be torn up, reworked,

relaid, or replaced at no additional cost to the Government. Should any
portion of the surface, when |laid, become water soaked for any reason, the
portion shall be torn up at once, and the mx therefromplaced in a w ndrow
and aerated until the noisture content is within the limts specified. The
m xture shall then be spread, shaped, and rolled as specifi ed.

. 8 SHAPI NG OF EDGES

Wil e the surface is being conpacted and finished, trimthe outside edges
neatly to |ine.

.9 GRADE CONTRCL

The fini shed and conpl eted surface course shall conformto the |lines,
grades, cross section, and dinmensions indicated. Mintain the lines and
grades, as indicated, by neans of |ine and grade stakes placed in
accordance with the SPECI AL CONTRACT REQUI REMENTS.

.10 SURFACE SMOOTHNESS AND THI CKNESS TESTI NG

Fol | ow tol erances for surface snoot hness and thickness as specified in
par agr aph SAMPLI NG AND TESTI NG

11 SAMPLI NG AND TESTI NG

Sanpling and testing are the responsibility of the Contractor. Perform
sampling and testing by an approved conmercial testing |aboratory, or by
the Contractor, subject to approval.

11,1 Sources of WMaterials

Sel ect in advance of the time required for use in the work, the source of
materials for the wearing course. The Contractor shall [be responsible for
performng tests to determne the suitability of the proposed materials and
submitting the test results] [supply sanples of the proposed aggregates]

not less than | ] days before materials are required for the work.

SECTION 32 12 21 Page 18



11,2 Field Testing
.11.2.1 Aggregate and Bitunen Sanpli ng

Perform sanpling of the aggregate and bitumen in accordance with

ASTM D 75/ D 75N for coarse and fine aggregates, ASTM C 183 for mnera
filler, and ASTM D 140 for bitum nous nmaterial. Test the materials for
compliance with paragraph AGGREGATES, paragraph Bl TUM NOUS MATERI ALS, and
par agr aph COVPOSI TI ON OF M XTURE

.11.2.2 Asphal t Sanpling

ot ai n sanpl es of the asphalt mxture for each 400 netric tons tons of
pavenent produced and tested for conpliance wth paragraph COVWOSI TI ON OF
M XTURE

.11.2.3 Testing

Performtests for surface snoothness in accordance with paragraph
Tol erances at intervals of not nore than [__ ] meters feet along the
surface of the finished pavenent.

.11.3 Testing of Wndrowed Aggregate

Measure the wi ndrowed aggregate, and any adjustnents of quantities
necessary to produce the specified thickness of the course shall be nade as
directed. Sanples of the w ndrowed aggregate shall then be taken to be
tested for conformance with gradation requirenents of this section of the
speci fications, and any necessary adjustnents in gradation shall be nade,
as directed.

.11.4 Moi sture Content of W ndrowed Aggregate

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Only the types, grades, and designations
applicable to clinatic and other job conditions will
be retained. Wen enul sions are used, the

noi sture-content requirenment for the aggregate wll
be selected in accordance with specific job
conditions. The noisture content at the tine the
enul sified asphalt is applied will be such that a
uniformcoating will be retained on all aggregate
particles wthout the bitumen running off the
particles. The npoisture content will not exceed 3
percent by weight and will be reduced sufficiently
by aeration to allow the enulsion to break prior to
conpaction. The conpacted m xture will be allowed
to cure until the noisture content does not affect
the stability of the finished mixture prior to
opening for traffic. Wen cutbacks are used, the
nmoi sture will not be in excess of 2 percent. The
noi sture content of the aggregate before mxing wll
be carefully controlled by |aboratory tests.

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

| mredi ately prior to distributing bitum nous material, sanple and test for
nmoi sture content the wi ndrowed aggregate. |If the mpisture content is in
excess of [2] [3] percent, the aggregate shall be aerated without
degradation of the aggregate, until the nobisture content is within the
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limts specified.
.11.5 Tol er ance

Take suitably sized core sanples to determ ne the thickness of the

conpl eted pavenent at intervals of not nore than [ ] nmeters feet al ong
the surface. Replace the area where sanples were renoved fromthe
pavenent, at no additional expense to the Government.

.11.5.1 Sur f ace- Snoot hness Requi renent s

Test the surface course longitudinally and transversely with a 3.6 nm 12 foot
strai ghtedge. Place the straightedge parallel to and perpendicular to the
centerline at [__ ] intervals along the surface. The finished surface of
the surface course shall show no deviation greater than 6.4 mr 1/4 inch
fromthe 3.6 m 12 foot straightedge. Correct surface irregularities in
excess of those specified above as directed, without additional cost to the
Gover nment .

.11.5.2 Thi ckness Requi renents

The t hickness of the pavenent shall not vary fromthat shown by nore than
6.4 mr 1/4 inch. Correct a variation in thickness in excess of 6.4 mr 1/4
inch as directed, wi thout additional cost to the Governnent.

-- End of Section --
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