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SECTION 32 12 11

Bl TUM NOUS SURFACE TREATMENT
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NOTE: This gui de specification covers the

requi renents for single and doubl e bitum nous
surface treatnent of pavenents for airfields, roads,
streets, parking areas, and other genera
applications.

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

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

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

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

1.1 VEASUREMENT PROCEDURES
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NOTE: Del ete this paragraph when | unp-sum bi ddi ng
i s used.
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The bitum nous material and aggregate to be paid for will be the neasured
quantities used in the accepted work.

1.1.1 Bi t um nous Materi al

The anmount of bituminous material to be paid for will be neasured in [netric
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2000 pounds tons] [the nunber of liters gallons of material used in the
accepted work, corrected to liters at 15.6 degrees C gallons at 60 degrees F
in accordance with [ASTM D 633] [ASTM D 1250, using a coefficient of
expansi on of 0.00045 per degree C 0.00025 per degree F for asphalt
emul sion]].

1.1.2 Aggr egat e

The anmount of aggregate paid for will be the number of [netric 2000 pounds
tons] [cubic neters yards] of aggregate placed and accepted in the
conpl eted work or placed in authorized stockpil es.

1.1.3 Quantity Limts
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NOTE: Only the appropriate application rates
consistent with the gradations of paragraph "M neral
Aggregate"” will be retained.

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

The bitum nous material and aggregate shall be spread within the quantity
l[imts shown in PART 2; bids shall be based on the nmean of the values in
the tables. The individual quantities of bitumi nous naterial and aggregate
may be varied to neet specific field conditions at all tines during
progress of the work, as directed, without adjustnents to contract unit
prices.

1.2 PAYMENT PROCEDURES
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NOTE: Del ete this paragraph when | unp-sum bi ddi ng
i s used.
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The quantities of aggregates and bitum nous nmaterial, determ ned as
specified in paragraph MEASUREMENT FOR PAYMENT, will be paid for at the
respective contract unit prices, which paynent shall constitute ful
compensation for all operations necessary to conplete the work as specified
her ei n.

1.3 WAYBI LLS AND DELI VERY TI CKETS

Before the final statenment is allowed, file with the Contracting Oficer
certified waybills and delivery tickets for aggregate and bitum nous
material used in the bitum nous surface treatnment. Do not remnpve

bitum nous material fromthe tank car or storage tank until initial outage
and tenperature neasurenents have been taken; nor shall the car or tank be
rel eased until final outage has been taken.

1.4 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organization, designation, date,
and title.
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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. Also use the
Ref erence Wzard's Check Reference feature to update
the issue dates.

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

speci ficati on when you choose to reconcile
references in the publish print process.
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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 136 (2006) Standard Test Method for Sieve
Anal ysi s of Fine and Coarse Aggregates

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

ASTM C 88 (2005) Standard Test Method for Soundness

of Aggregates by Use of Sodium Sulfate or
Magnesi um Sul fate

ASTM D 1139 (2000; R 2004) Aggregate for Single or
Mul ti ple Bitum nous Surface Treatnents

ASTM D 1250 (2008) Standard Guide for Use of the
Pet r ol eum Measur enent Tabl es

ASTM D 140/ D 140M (2009) Sanpling Bitum nous Materials

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 3381 (2009) Viscosity-Gaded Asphalt Cenment for
Use in Pavenent Construction

ASTM D 3625 (1996; R 2005) Standard Practice for
Effect of Water on Bituni nous- Coat ed
Aggregate Using Boiling Water

ASTM D 633 (1997; R 2005) Vol unme Correction Table for
Road Tar
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ASTM D 75/ D 75M (2009) Standard Practice for Sanpling
Aggr egat es

ASTM D 946 (2009) Penetration-G aded Asphalt Cenent
for Use in Pavenment Construction

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

Provi de equi pnent dependabl e and adequate for the purpose intended and
properly maintained in satisfactory and safe operating condition at all
times. Discontinue the use of equiprment which fails to produce
satisfactory work and replace with satisfactory equipnent. Calibrated
equi prrent such as asphalt distributors, scales, batching equi pnent,
spreaders and simlar equipnent, shall have been recalibrated by an
approved calibration laboratory within [12] [__ ] months prior to
commenci ng work [and every [ ] months thereafter, by such | aboratory
fromthe date of recalibration, during the termof the contract].

.5.1 Bi t um nous Di stributors

The distributors shall have pneumatic tires of such wi dth and nunber that
the | oad produced on the base surface does not exceed 11.6 kg per mr 650
pounds per inch of tire width. Distributors shall be designed and equi pped
to distribute bitum nous material uniformy at even heat on various w dths
of surface at readily determ ned and controlled rates ranging from 0.20 to
9.1 L/square neter 0.05 to 2.00 gallons/square yard, with a pressure range
of 172 to 517 kPa 25 to 75 psi. The allowable variation fromany specified
rate shall not exceed 5 percent. Distributor equiprment shall include a
separate power unit for the bitunen punp, full-circulation spray bars,
tachoneter, pressure gauges, vol ume-measuring devices, a thermoneter for
readi ng the tenperature of tank contents, and a hose attachnent suitable
for applying bitum nous naterial to areas not accessible with distributor
spray bar. The distributor shall be equipped for circulation and agitation
of bitum nous material during the heating process.

.5.2 Si ngl e- Pass, Surface-Treat ment Machi nes

The machi nes shall be capabl e of spraying bitum nous material and spreading

aggregate in one pass. Bitum nous spraying equi pnment shall conformto the
requi renents given above for a bituminous distributor. The nachine shal

be capabl e of spreading aggregates at controlled anmounts per square yard as

specified. 1In addition, the single-pass, surface-treatnent machi ne shal

be capabl e of placing a surface treatnment adjacent to an existing surface

treatnent, formng a joint of the same thickness and uniformty as other

portions of the surface treatnent. Ridges or blank spaces will not be

permtted. Joints in the second application shall be forned at | east 300 mMm
1 foot fromthose formed in the first application.

.5.3 Heati ng Equi pnent for Storage Tanks

The equi pnent shall consist of coils and equi pment for producing steam or
hot oil and be designed to prevent the introduction of steamor hot oi
into the material. An arnored thernonmeter with a range of 35 to 200
degrees C 100 to 400 degrees F shall be affixed to the tank so the
tenperature of the bitum nous material nmay be determined at all tinmes.
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5.4 Power Rollers

Power rollers shall be steel-wheeled or pneumatic-tired type, confornmng to
the follow ng requirenents:

a. Steel-wheeled rollers shall have at |east one steel drum and wei gh
a mnimumof 4 netric tons 5 tons. Steel wheels of the rollers
shal | be equi pped wi th adjustabl e scrapers.

b. Pneumatic-tired rollers shall be self-propelled and have wheel s
nounted on two axles in such manner that the rear tires will not
followin the tracks of the forward group. Tires shall be
uniformy inflated to not |less than 414 kPa 60 psi nor nore than
552 kPa 80 psi pressure. The pneumatic-tired rollers shall be
equi pped with boxes or platforns for ballast |oading and shall be
| oaded so that the tire print width of each wheel is not |ess than
the clear distance between tire prints.

5.5 Mechani cal Spreaders

The spreaders shall be adjustable and capabl e of spreadi ng aggregate at
controll ed anmobunts per square yard, as specified.

.5.6 Broons and Bl owers

The machi nes shall be of the power type, capable of cleaning surfaces to be
treated.

.5.7 Scal es

The scal es shall be standard truck scal es of the beamtype equipped with a
wei ght -recordi ng device. The scales shall be sufficient in size and
capacity to accomodate the trucks used in hauling aggregates. The scales
shal |l be tested and approved by an inspector of the State Inspection Bureau
charged with scale inspection within the state in which the project is
located. |If an official of the inspection bureau is not avail able, the
scal es shall be tested in accordance with state specifications in the
presence of the Contracting O ficer. Keep the necessary nunber of standard
wei ghts on hand, at all tines, for testing the scales.

.5.8 Wei ghhouse

Provi de a weat her proof wei ghhouse constructed in a manner to afford
adequate protection for the indicating and recordi ng devices of the scales.

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

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
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1.

1.

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 Ofice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

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

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

CGovernment approval is required for submttals 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 submttal for the
CGovernment.] Submit the followi ng in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

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

Copi es of waybills and delivery tickets during progress of the
wor K.

Cut back Asphal t
Asphal t Cenent

Tenperature-viscosity rel ationship of cutback asphalt and
asphalt cenent.

SD- 06 Test Reports
Tests

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

7  QUALI TY ASSURANCE
7.1 Saf ety Precautions

[ No snoking, or open flames shall be permitted within 8 m 25 feet of
heating, distributing, or transferring operations of bitum nous nmaterials
ot her than bitum nous emul sions.] [Wen tar is used, a full-face, organic,
vapor-type respirator and protective creans shall be used by personnel
exposed to fumes. Protective creans shall not substitute for cover

cl ot hing.]
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7.2 Sanpl i ng and Testing

Sanpling and testing is the responsibility of the Contractor. Sanpling and
testing shall be performed by an approved comercial testing |aboratory, or
by the Contractor, subject to approval. Sanpling shall be in accordance
with ASTM D 75/ D 75N for aggregates and ASTM D 140/ D 140N for bitum nous
material, unless otherw se directed. Perform aggregate gradation tests on
each sample in accordance with ASTM C 136. Performall other aggregate
tests on the initial source sanples and repeat tests when there is a change
of source. Performsieve analyses daily frommaterial sanples. The tests
shal | include an analysis of each gradation of material. Performtests in
sufficient nunber to ensure that materials neet specified requirenents.

. 7.3 Wear Test

Performthe wear test in accordance with ASTM C 131 to ensure that

aggregates have a percentage of wear not exceeding 40 percent after 500
revol utions. One test shall be performed for every [ ] [netric tons
tons] [cubic neters yards] of aggregates in stockpiles or at the source.

.7.4 Soundness Test

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

NOTE: The magnesi um sul fate soundness test is to be
used in excludi ng aggregates known to be
unsatisfactory or for eval uating aggregates from new
sources. The maxi num al | onabl e percentage of |oss
will be inserted in the blank and normally shoul d be
within the range of 10 to 15 percent. The val ues
used will be based on know edge of aggregates in the
area that have been previously approved or that have
a satisfactory service record in bitum nous pavenent
construction for at least 5 years and will assure
that aggregates from new sources will be equal to or
better than these aggregates.

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

Performthe soundness test as specified by ASTM C 88 to ensure that
aggregates have a weight |oss not greater than [ 1[12] percent when
subjected to five cycles of the magnesiumsulfate test. One test shall be
performed for every [ ]J[metric tons tons][cubic neters yards] of
aggregates in stockpiles or at the source.

.7.5 Stripping Test

Perform stripping tests nmeeting the requirenents of ASTM D 3625.
Del et eri ous substances shall not exceed the requirenents of ASTM D 1139.

. 8 DELI VERY, STORAGE, AND HANDLI NG

I nspect the materials delivered to the site for contam nation and danmage.
Unl oad and store the naterials with a mninumof handling. Store
aggregates preventing segregation and contami nati on.

.9 ENVI RONVENTAL REQUI REMENTS

Apply bitum nous surface treatnment only when the existing surface or base
course is dry or contains noisture not in excess of the anmount that will

SECTION 32 12 11 Page 9



permit uniformdistribution and the desired adhesion. Bitum nous surface
treatment shall not be applied when either the atnospheric tenperature, in
the shade, is below [10][15.5] degrees C [50][60] degrees F or the pavenent
surface to be treated is below 20 degrees C 70 degrees F unless otherw se
di rect ed.

PART 2 PRODUCTS

2.1 MATERI ALS
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NOTE: Del ete designations, materials, grades, and
aggregate sizes which are not available or desirable
for the project. In selecting alternate materials,
consi der the cost effect of conpetition between
materials along with engi neering considerations.

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

Use m neral aggregate and bitunminous material of the follow ng types,
gradati ons, grades, and consistencies that neet the requirements of
stripping, wear, and soundness tests as specified in paragraph SAMPLI NG AND
TESTI NG

2.1.1 M neral Aggregate

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

NOTE: The desired gradations to be used for the
project will be specified. For single surface
treatment, select the required gradation fromthe
table for single bitum nous surface treatnent. For
doubl e surface treatnment, select the required
gradations (either No. 1 and No. 2 or No. 3 and No.
4) fromthe table for double bitum nous surface
treat nent.

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

Provi de aggregate consisting of crushed stone, crushed gravel, or crushed
sl ag of such nature that thorough coating of bitum nous material, used in

the work, will not strip off upon contact with water. Mbisture content of
the aggregate shall be such that the aggregate will be readily coated with
the bitum nous material. Drying nmay be required, as directed. Aggregate

shall conformto the gradation shown below. Determ ne gradation of the
aggregates by ASTM C 136.

AGCREGATE GRADATI ON
SI NGLE BI TUM NOUS SURFACE TREATMENT
( PERCENT BY WEI GHT PASSI NG

Si eve Designation No. 1 No. 2 No. 3
25.0 mm 100 -- --
19.0 mm 90- 100 100 --
12.5 mm 20-55 90- 100 100
9.5 mm 0- 15 40-70 85- 100
4.75 mm 0-5 0- 15 10- 30
2.36 mm -- 0-5 0- 10
1.18 mm -- -- 0-5
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AGCREGATE GRADATI ON
SI NGLE Bl TUM NOUS SURFACE TREATMENT
( PERCENT BY WEI GHT PASSI NG

Si eve Designation No. 1 No. 2 No. 3
1 inch 100 - - - -
3/4 inch 90- 100 100 --
1/2 inch 20- 55 90- 100 100
3/ 8 inch 0-15 40-70 85- 100
No. 4 0-5 0- 15 10- 30
No. 8 -- 0-5 0-10
No. 16 -- -- 0-5

AGGREGATE GRADATI ON
DOUBLE BI TUM NOUS SURFACE TREATMENT
(PERCENT BY WEI GHT PASSI NG

Si eve Designation No. 1 No. 2 No. 3 No. 4
25.0 mm 100 -- -- --
19.0 mm 90- 100 -- 100 --
12.5 mm 20-55 100 90- 100 --

9.5 mm 0- 15 85-100 40-70 100
4.75 mm 0-5 10- 30 0- 15 85- 100
2.36 mMm -- 0-10 0-5 10- 40
1.18 mm -- 0-5 -- 0-10
0.30 mm -- -- -- 0-5

AGGREGATE GRADATI ON
DOUBLE Bl TUM NOUS SURFACE TREATMENT
( PERCENT BY VEI GHT PASSI NG)

Si eve Designation No. 1 No. 2 No. 3 No. 4
1 inch 100 -- -- --
3/4 inch 90- 100 -- 100 --
1/2 inch 20- 55 100 90- 100 --
3/8 inch 0- 15 85- 100 40-70 100
No. 4 0-5 10- 30 0- 15 85-100
No. 8 -- 0-10 0-5 10- 40
No. 16 -- 0-5 -- 0-10
No. 50 -- -- -- 0-5

2.1.1.1 Crushed Stone

Provi de crushed stone consisting of clean, sound, durable particles, free
of soft or disintegrated pieces, dust, or foreign matter.

2.1.1.2 Crushed G avel
Provi de crushed gravel consisting of clean, sound, durable particles, free

of soft or disintegrated pieces or foreign matter. At |east 90 percent by
wei ght of the particles shall have at least two fractured faces.
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2.1.1.3 Crushed Sl ag

Provi de crushed slag which is an air-cool ed bl ast-furnace product having a
dry weight of not less than 1120 kg/cubic nmeter 70 pcf, and consists of
angul ar particles uniformin density and quality and free of dust and
foreign matter. Determ ne the weight of a cubic neter foot of slag
aggregate by ASTM C 29/ C 29V

2.1.1.4 Aggregate Quantities

The bitum nous material and aggregate shall be spread within the quantity
limts shown below. The individual quantities of bitum nous material and
aggregate may be varied to neet specific field conditions at all tines
during progress of the work, as directed, without adjustnents to contract
unit prices. Aggregate weights shown are for aggregates having a specific
gravity of 2.65. |If the specific gravity of the aggregate used is other
than 2.65, appropriate adjustnents shall be made in nunber of kg pounds
required to ensure a constant volune of aggregate per square neter yard of
treat ment.

QUANTI TI ES (PER SQUARE METER

[ FOR SI NGLE SURFACE TREATMENT]

Bi t um nous

Gradation Mat eri al Aggr egat e
No. (Liter) (Ki I ograns)
1 1.36-2.04 19- 27
2 0.68-1.36 11-19
3 0.45-0.91 8-14

QUANTI TI ES (PER SQUARE YARD
[ FOR SI NGLE SURFACE TREATMENT]

Bi t um nous

Gradation Mat eri al Aggr egat e
No. (Gl I ons) (Pounds)

1 0.30-0.45 35-50

2 0.15-0. 30 20- 35

3 0.10-0. 20 15- 25
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2.

QUANTI TI ES (PER SQUARE MNETER)
[ FOR DOUBLE SURFACE TREATMENT]

Bi t um nous Bi t um nous

Mat eri al Aggr egat e Mat eri al Aggr egat e
(Liters) (Ki | ograns) (Liters) (Ki | ograns)
Gradation First First Second Second
No. Appl i cation Spr eadi ng Appl i cation Appl i cation
1 0.91-1. 36 15-18 -- --
2 -- -- 0.91-1. 36 11-14
3 0.68-0.91 11-14 -- --
4 -- -- 0.68-0.91 5-8
QUANTI TI ES (PER SQUARE YARD)
[ FOR DOUBLE SURFACE TREATMENT]
Bi t um nous Bi t um nous
Mat eri al Aggr egat e Mat eri al Aggr egat e
(Gal I ons) (Pounds) (Gal I ons) (Pounds)
Gradation First First Second Second
No. Application Spr eadi ng Application Application
1 0. 20-0. 30 28-34 -- --
2 -- -- 0.20-0. 30 20- 25
3 0.15-0.20 20- 25 -- --
4 -- -- 0.15-0.20 10- 15
1.2 Bi tum nous Materials

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

NOTE: |In sone states and localities, the use of
cut back asphalt is prohibited or curtailed by |Ioca
air pollution regulations. |In areas where cutback
asphalt is restricted by air pollution regul ations,
asphalt cement or emulsified asphalt should be
used. Tar should generally be used only where the
surface course of the pavenent is of tar concrete.
Tar grades are listed in order of preference for
nost normal applications. RC-800 is npbst conmonly
reconmended for surface treatnments. Were cool er
tenperatures are anticipated, use of RC- 250 may be
desirable. The type of cutback or emulsion to be
used will depend on | ocal conditions and
tenperature; and these factors nust be carefully
considered in naking the selection for surface
treatnents. \Were cooler tenperatures are

antici pated, preference should be given to the use
of 200-300 grade asphalt cenent.

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
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2.1.2.1 Cut back Asphalt

Rapi d curing cutback asphalt shall conformto ASTM D 2028, Designation
[ RC-250] [RC-800] [RC-3000].

2.1.2.2 Emul sified Asphalt

Rapi d-setting enul sified asphalt shall conformto ASTM D 977, G ade RS-1 or
RS-2 or ASTM D 2397, Grade CRS-1 or CRS-2.

2.1.2.3 Asphal t Cenent

Asphalt cenment shall conformto ASTM D 946, Penetration Grade [120-150]
[ 200- 300] or ASTM D 3381, Viscosity Gade [AC-2.5] [AC-5] [AC 10] [AC 20]
[ AR2000] .

PART 3 EXECUTI ON
3.1 SURFACE PREPARATI ON

| mredi ately before applying the first course of bitum nous material, clean
the surface of |oose material with power broons or power blowers. Take
care to renove all dirt, clay, and other | oose or foreign matter. Flush
the surface with water, when necessary to achieve a clean surface, only
when directed by the Contracting Officer; allow the surface to dry after
fl ushi ng.

3.2 APPL| CATI ON CF FI RST COURSE

3.2.1 Bi t um nous Materi al

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

NOTE: Application tenperatures will vary with the
grade of asphalt or tar used. Reconmended naterials
and application tenperatures may be found in

par agr aph APPLI CATI ON TEMPERATURE OF MATERI ALS,

bel ow and in Asphalt Institute Publications: Asphalt
Surface Treatnments - Specifications (publication No.
ES-11) and Asphalt Surface Treatnments - Construction
Techni ques (publication No. ES-12).

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

Apply bitum nous material by neans of a bitumi nous distributor at the
tenperature specified in paragraph APPLI CATI ON TEMPERATURE OF
MATERI ALS, bel ow or as directed; and within the limts specified in
paragraph QUANTITY LIMTS in PART 1. Apply bitum nous material in such a
manner that uniformdistribution is obtained over all surfaces treated.

Unl ess the distributor is equipped to obtain a satisfactory result at the
junction of previous and subsequent applications, building paper shall be
spread on the surface for a sufficient distance back fromthe ends of each
application so that flow through the sprays may be started and stopped on
the paper in order that all sprays will operate at full force on the
surface treated. |Inmrediately after application, renove and destroy the
bui |l di ng paper. Areas inaccessible to the distributor shall be properly
treated with bitumi nous material using the hose attachnment. Protect

adj acent buildings, structures, and trees to prevent their being spattered
or marred.
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3.

2.2 Spr eadi ng of Aggregate

| mredi ately follow ng application of bitum nous material, spread aggregate
uniformy over the surface within the limts of the quantities specified in
paragraph QUANTITY LIMTS in PART 1. Spreading shall be done with
nechani cal spreaders. Spread aggregate evenly by hand on all areas nissed
by the nechani cal spreader. Equi pment spreadi ng aggregate shall be
oper at ed backwards, so that the bitum nous naterial will be covered ahead
of the truck wheels. Wen hand spreading is enpl oyed on inaccessible
areas, spread aggregate directly fromtrucks. Additional aggregate shal

be spread by hand over areas having insufficient cover, and spreadi ng shal
continue during these operations when necessary.

. 2.3 Broom ng and Rol i ng

Rol|l the surface with a pneumatic-tired and a steel-wheeled roller after
sufficient aggregate is spread. Continue rolling until no nore aggregate
can be worked into the treated surface. The use of the steel-wheeled
roller will be discontinued, or a lighter weight steel wheel roller
substituted, as directed, if the roller being used causes excessive
crushing and shattering of the aggregate. |If the aggregate is not
distributed properly, broomthe surface as soon as possible after the first
coverage by the roller, but not until the surface has set sufficiently to
prevent excessive marking. Brooming, rolling, and supplenmental spreading
of aggregate shall continue until the surface is cured and rolled
sufficiently to key and set the aggregate. |In places not accessible to
rollers, conpact the aggregate with pneumatic tanpers. Aggregate that
becones contam nated with foreign matter shall be renoved, replaced with
cl ean aggregate, and rerolled, as directed. Mintain and protect the
treated areas by use of barricades for a period not to exceed 30 days.

.3 APPL| CATI ON OF SECOND COURSE

.3.1 Bi t um nous Treat nent

Apply the bitum nous material for the second course within 48 hours after
construction of the first course, weather permtting. Renove excess
aggregate prior to the second application of bitum nous material. |If the
treated surface is excessively noistened by rain, allow the surface to dry
for such tine as deened necessary. Performthe second application of
bitum nous material in the manner specified in paragraph APPLI CATI ON OF

FI RST COURSE, including tenperature and QUANTITY LIMTS.

.3.2 Aggr egat e

| mredi ately follow ng the second application of bitunen, aggregate
conformng to the gradation and limts specified in paragraph QUANTITY
LIMTS shall be spread uniformy over the bitum nous material and processed
in the manner specified for the first course.

.3.3 Broom ng and Rol ling Second Course

The surface shall be rolled and brooned in the manner specified for the
first course until a thoroughly bonded, snooth, even-textured surface is
produced. Sweep off the surface surplus aggregate and renove it prior to
fi nal acceptance.
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3.4 APPLI CATI ON TEMPERATURE OF MATERI ALS
3.4.1 Cut back Asphalt
Use Saybolt Furol as necessary to provide an application viscosity between
0. 00004 and 0.00012 square neter per second 40 and 120 centi st okes,
ki nematic or 20 and 60 seconds.
3.4.2 Emul sified Asphalt
Wthin the foll owi ng ranges:
RS-1: 21.1-60 degrees C 70-140 degrees F.
RS-2, CRS-1 and CSR-2: 51.7-85 degrees C 125-185 degrees F
3.4.3 Asphal t Cenent
Use Saybolt Furol as necessary to provide an application viscosity between
0. 00004 and 0.00012 square neter per second 40 and 120 centi stokes,

ki nematic or 20 and 60 seconds.

3.5 TRI AL APPLI CATI ON

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

NOTE: This paragraph will be deleted if project
size does not warrant trial application
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Prelimnary to providing a conplete surface treatnent, treat [three]

[ ] lengths of at least 30.5 nm 100 feet each for the full width of the
distributor bar. Use the appropriate typical application rates specified
herein for one surface treatnment trial. WMke other surface treatnent

trials using various anmounts of naterials as nay be deened necessary.
3.6 PROTECTI ON

Keep all traffic off surfaces freshly treated with bitum nous material.
Provi de sufficient warning signs and barricades so that traffic will not
travel over freshly treated surfaces. Protect the treated areas from
traffic for at least 24 hours after final application of bitum nous
materi al and aggregate, or for such tinme as necessary to prevent picking
up. |Imediately prior to opening to traffic, roll the entire treated area
with a self-propelled pneumatic-tired roller.

-- End of Section --
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