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NOTE: This guide specification covers the
requi renents for rejuvenation of bitum nous
pavenents using a liquid rejuvenator nmateri al

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.

Comment 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 submitted as
a Citeria Change Request (CCR)
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PART 1 GENERAL

1.1 UNI' T PRI CES

EE R R I R R I R I R I R R I R I R I R I R R R I R R R I R R I R

NOTE: Del ete these paragraphs when | unp-sum bi ddi ng

is used.
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1.1.1 Measur ement

1.1.1.1 Quantity of Rejuvenator
The quantity of rejuvenator to be paid for will be the nunmber of liters
gallons used in the accepted work as determ ned by the Contracting Oficer,

corrected to liters at 15 degrees C gallons at 60 degrees F in accordance
with ASTM D 1250, and provided that the neasured quantities are not 20
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percent over the approved application rate. Any anount of rejuvenator
exceedi ng the approved application rate by nore than 20 percent will be
deducted fromthe nmeasured quantities except for irregular areas where hand
spraying of the rejuvenator is necessary. The actual application rate wll
be determined by the Contracting O ficer by dividing the nunber of liters
gal l ons of rejuvenator actually applied by the nunber of square neters
square yards of pavenent treated.

.1.1.2 Tr eat ed Pavenent

The quantity of pavenment treated with rejuvenator to be paid for will be
the nunber of square neters square yards conpl eted and accepted as
determned by the Contracting O ficer. The nunber of square neters square
yards of treated pavenent will be determ ned by nmeasuring the | ength and
wi dth of the specified work area. Measurenents to deternine the nunber of
square neters square yards will be along the surface of the pavenent and
will be to the closest mr inch for width and the cl osest neter foot for

| engt h.

1.2 Payment

Quantities of rejuvenator and treated pavenent will be paid for at
respective unit prices. Paynent will not be nmade for quantities of
rejuvenator and treated pavenent when actual application rate of
rejuvenator is nore than 20 percent bel ow the approved application rate
until deficiency is corrected in accordance with paragraph I nsufficient
Rej uvenat or Materi al .

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

Use the Reference Wzard's Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
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
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 D 1250 (2007) Standard Guide for Use of the
Pet r ol eum Measur enent Tabl es
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ASTM D 140 (2001; R 2007) Sanpling Bitum nous

Materi al s

ASTM D 1856 (1995a; R 2003) Recovery of Asphalt from
Sol uti on by Abson Met hod

ASTM D 2170 (2007) Kinematic Viscosity of Asphalts
(Bi t unens)

ASTM D 2171 (2007) Viscosity of Asphalts by Vacuum
Capillary Visconeter

ASTM D 2172 (2005) Quantitative Extraction of Bitunmen
from Bitunm nous Paving M xtures

ASTM D 244 (2004) Emul sified Asphalts

ASTM D 2995 (1999; R 2004) Determ ning Application

Rate of Bitum nous Distributors

ASTM D 92 (2005a) Standard Test Method for Flash and
Fire Points by C evel and Qpen Cup Tester

.3 SYSTEM DESCRI PTI ON

Equi pnent, tools, and machines are subject to approval and shall be
mai ntai ned in satisfactory working condition at all tines.

. 3.1 Bi t um nous Storage Tanks

Provi de bitum nous storage tanks capable of heating the bitum nous material
under effective and positive control at all tines to the required
tenmperature. Acconplish heating by steamcoils, hot oil, electricity, or
other suitable method. Affix an arnmored thernometer to the tank so that
the tenperature of the bitunmi nous material nmay be read at all tines.

.3.2 Bi t um nous Di stri butor

Provide a bitum nous distributor designed and equi pped to spray the

bitum nous material in a uniformdouble or triple lap at the tenperature
recomended by the manufacturer, at variable widths, and at readily
determined and controlled rates from 0.10 to 1.0 L/square neter 0.04 to 0.2
gall on/square yard with an allowable variation fromthe specified rate of
not nmore than plus or mnus 5 percent. Include with the distributor

equi pnent a separate power unit for the bitunmen punp, full-circulation
spray bars, tachoneter, pressure gauges, vol ume-neasuring devices, adequate
heaters for heating of materials to the proper application tenperature, a
thernmoneter for reading the tenmperature of tank contents, and a hand hose
attachnent suitable for applying bitum nous material manually to areas

i naccessible to the distributor. The distributor shall be equipped for
circulation and agitation of the bitum nous material during the heating
process.

.3.3 Broonms and Bl owers

Furni sh broonms and bl owers of the power type, suitable for cleaning the
surfaces of bitum nous pavenents.
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1.4 SUBM TTALS
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NOTE: Review submttal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project. Submittals should be kept
to the mninumrequired for adequate quality control.

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

For submittals requiring Government approval on Arny
projects, a code of up to three characters within
the submittal tags nmay 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; "DJO' for District Ofice

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

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Arny projects.
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CGovernment approval is required for subnittals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .][information only. When used, a designation following the "G
designation identifies the office that will review the submittal for the
CGovernment.] Submit the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 04 Sanpl es
Bi t um nous Bi nder

Sanpl es of sufficient size to provide enough bitum nous bi nder
for determination of viscosity.

1.5 QUALITY ASSURANCE
The rejuvenator will be applied so that the test properties of binder
extracted from sanples of the upper 9 mr 3/8 inch of the surface of the
test section show that viscosities have decreased by at |east 40 percent.
Conput e the percent decrease in viscosity as foll ows:
100 ((Viscosity of untreated sanple) - (Viscosity of treated sanple))/
(Viscosity of untreated sanpl es)
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6 DELI VERY, STORAGE, AND HANDLI NG

Protect rejuvenator material from excessively high or |ow tenperatures
Store the rejuvenator at tenperatures recommended by the manufacturer
Smoking, fire or flanes other than heaters that are part of the equipnent
will not be permitted in the vicinity of heating, distributing or
transferring operations for rejuvenators that are flanmable.

7 ENVI RONVENTAL REQUI REMENTS

Apply the rejuvenator to a dry surface and only when the atnospheric
tenmperature in the shade is 10 degrees C 50 degrees F or above. Delay
application if rain appears immnent within 8 hours follow ng planned tine
of application.

PART 2 PRODUCTS

2.

1 REJUVENATOR

Provi de chem cal rejuvenator having a proven record of satisfactory
performance based on the ability of the material to decrease the viscosity
of the binder material, to reduce the rate of loss of fines, and to retard
crack propagation. Select a material that neither pernmanently danmages nor
obscures pavenent markings. Specific application specifications shall be
as recomrended by the nmanufacturer and approved by the Contracting

Oficer. Sanple the rejuvenating material according to ASTM D 140 the test
results shall conformto the follow ng requirenents:

Property Requi r enent Test Met hod
Resi due, percent 55 m ni num ASTM D 244 (1)
Vi scosity at 60 degrees C, 80- 500 ASTM D 2170
sq mi sec (2)
Fl ash Point (3) Cevel and 177 m ni mum ASTM D 92
Open Cup (COC), degrees C
Property Requi r enent Test Met hod
Resi due, percent 55 m ni num ASTM D 244 (1)
Vi scosity at 140 degrees F, 80- 500 ASTM D 2170

centi stokes (2)

Fl ash Point (3) Cevel and 350 m ni mum ASTM D 92
Open Cup (COC), degrees F

(1) ASTM D 244 evaporation test for percent residue shall be
nodi fi ed by heating 50 gram sanples to 150 degrees C 300 degrees F
until foam ng ceases, cooling inmediately, and cal culating the
results.

(2) Viscosity on the residue obtained fromevaporation test.

(3) Flash point on residue from evaporation test.
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2.

2 AGCREGATE

Gradation of mneral aggregate shall neet the followi ng requirenents

Per cent by
Si eve Designation Wi ght Passi ng
1.18 mm 100
0.60 mMm 40-75
0.30 nm 4-12
0.15 mm 0-5
Per cent by
Si eve Designation Wi ght Passi ng
No. 16 100
No. 30 40-75
No. 50 4-12
No. 100 0-5

PART 3 EXECUTI ON

3.

1 PREPARATI ON OF SURFACE

| mredi ately before applying the rejuvenator, renove | oose material, dirt,
clay, or other objectionable material fromthe surface to be treated.
After the cleaning operation and prior to application of the rejuvenator
the Contracting Officer will inspect the area to be treated to determ ne
fitness of the area to receive the rejuvenator.

.2 APPL| CATI ON OF REJUVENATOR MATERI AL

Fol | owi ng preparation and subsequent inspection of the surface, uniformy
apply the rejuvenator over the surface to be treated at the approved rate
with an allowable variation fromthe approved rate of application of plus
or mnus 20 percent and at the tenperature recommended by the supplier. To
obtain uniformapplication of the rejuvenator on the surface treated at the
junction of previous and subsequent applications, spread buil di ng paper on
the surface at a sufficient distance back fromthe ends of each application
so that the rejuvenator may be started and stopped on the paper

I mredi ately after application, renove the buil ding paper and properly

di spose of it. Areas mssed by the distributor shall be properly treated
with the hand spray. Follow ng application of the rejuvenator, the surface
shal |l not be disturbed for a period of at |east 24 hours.

2.1 Excess Rejuvenator Materia

Provi de approved mneral aggregate for spreading, in sufficient quantity,
to effectively blot up any excess rejuvenator naterial remining on the
treated pavenent surface after 24 hours.
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3.2.2 Pondi ng and Puddl i ng of Rejuvenator Materia

If | ow spots and depressions in the pavenent surface cause ponding or
puddl i ng of the rejuvenating agent, broomthe pavenent surface with a broom
drag. Continue broom ng until the pavenent surface is free of any pools of
excess materi al

3.2.3 Excess Runoff of Rejuvenator

Treat pavenent surfaces, which have excessive runoff of rejuvenator due to
surface grade, in 2 or nore applications. Performeach additiona
application after the prior application of material has penetrated into the
pavenent .

3.2. 4 I nsufficient Rejuvenator Materia

When it is determined by the Contracting Officer that the actua
application rate of the rejuvenator is nore than 20 percent bel ow the
approved application rate, make subsequent applications of rejuvenator to
bring the actual application rate up to the approved rate; additiona
rejuvenator material shall penetrate into the pavenent surface within 24
hours after application

3.3 TEST SECTI ON

Prior to application of the rejuvenator, prepare representative test
sections on the pavenent to be treated. Treat the test sections with
various ampounts of rejuvenator, and conduct tests on sanples obtained from
the top 9 mr 3/8 inch of each of these treated areas to nmeasure viscosity
and thus determine desired application rate. Obtain the sanples of treated
materi al no sooner than 24 hours after application of rejuvenator. Select
an application rate to obtain the specified reduction in asphalt viscosity
and to ensure that all rejuvenator material penetrates into the pavenent
surface within 24 hours. The application rate shall not exceed that which
the pavenent can absorb within 24 hours. Do not begin application of the
rejuvenator until the test sections have been eval uated and the required
application rate has been approved.

3.4  SAMPLI NG AND TESTI NG
3.4.1 Sanpl i ng

Perform sanpling of the test section before and after the pavenent has been
rejuvenated. The sanples taken fromthe treated test section areas shal
be taken no sooner than 24 hours after application of the rejuvenator

3.4.2 Testing

Conduct tests to extract the bitum nous binder according to ASTM D 2172 and
recover according to ASTM D 1856. Measure viscosity of the bitum nous
material in accordance with ASTM D 2170 or ASTM D 2171, as applicable, and
conducted at 60 degrees C140 degrees F unless otherw se specified.
Determ ne the change in viscosity for each application rate of rejuvenator
in the test section fromtests conducted on sanpl es taken before and
sampl es taken after the pavenment surface has been rejuvenated. Sanpling
and testing [are the responsibility of the Contractor] [will be by the
Governnent ] .
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3.4.3 Cal i brati on Test

Furni sh all equiprment, materials and | abor necessary to calibrate the
bi tum nous distributor. Performthe calibration with approved job
material, prior to applying the rejuvenator to the prepared surface, and in

accordance with ASTM D 2995.

-- End of Section --

SECTION 32 01 22 Page 10



