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NOTE: This guide specification covers the

requi renents for applying a bitum nous-based
rejuvenator containing naltenes to the surface of
asphalt pavenents. Application is restricted to
parking | ots, storage yards, container handling
facilities, and other simlar |ow speed pavenents
due to loss of skid resistance. Bitum nous-based
rejuvenators are applied with conventional liquid
asphalt distributor trucks. Do not apply over DoD
airfield pavenents without approval of the Pavenents
Di sci pline Wrking Group or their designated
representative

Rej uvenators are applied to asphalt pavenent
surfaces that do not have structural defects or
environnental bl ock cracking. Surface rejuvenators
penetrate up to about 9.5 nmillineter 3/8 inch into

t he paverment. Rejuvenators restore asphalt pavenent
bi nder flexible properties at the nol ecul ar | evel
and can del ay the occurrence of | oad-induced
structural distress.

Research suggests the best asphalt pavenent

| ongevity is acconplished with an initial treatnent
two to four years after paving to restore asphalt

bi nder flexibility |Iost during hot plant production
and then a recurring treatnent about every five
years thereafter. However, that research was
conducted prior to devel opment of Superpave PG

bi nders, therefore, the performance protocol

ti meframes nmay not be as stringent.

Surface rejuvenators can cause dangerous | oss of
friction for up to a year, therefore project

sel ection and application rates require careful

i nvestigation. Research has shown that pavenents
with substantial oil or fuel spillage may negatively
i mpact surface rejuvenation effectiveness.
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Due to the nmany proprietary comercial products,
this Sectionis witten for pavenent binder
properties after application; do not nmodify to use a
specified application rate.

I ndustry has devel oped bi o-based rejuvenators that
can inprove a hot mx asphalt binder but in a
chemically different process than the

bi t um nous-based rejuvenators. This Section uses
DoD researched and approved bitum nous-based
rejuvenators. Bio-based rejuvenators are applied
with agricultural sprayers. Bio-based rejuvenators
are not incorporated into this Section

Alternative treatments to paved or unpaved surfaces
are:

Section 32 12 36.13 BI TUM NOUS FOG SEAL — A |ight
spray application of asphalt enulsion to the surface
of a chip seal, an open-graded m x, or a weathered
asphalt surface. It is classified as a Preventive
Mai nt enance process when nonstructural cracking or
raveling first begins. Fog seals of asphalt
emul si on sl ow the oxidation process of asphalt
paverments but skid resistance is | owered.

Section 32 01 13.62 Bl TUM NOUS SURFACE TREATMENT

[ AND] [ SAND SEAL] (BST) — used on existing unpaved
or paved surface. BSTs are | ow cost maintenance

net hods that produce all-weather surfaces, renew
weat hered pavenent, inprove skid resistance, inprove
| ane denarcation, and seal pavenent surfaces

i ncluding small cracks. BSTs are also known as Chip
Seal s.

Sand Seal s are addressed in Section 32 01 13.62

Bl TUM NOUS SURFACE TREATMENT [ AND] [ SAND SEAL] and
are spray-applied liquid asphalt covered w th sand,
used to restore uniformcover, restore weathered
paverent, and reduce raveling. The treated surface
isrolled with a pneumatic roller. Do not apply
over DoD airfield pavenents wi thout approval of the
Paverments Di scipline Wrking Goup or their

desi gnated representative. The Federal Aviation
Admi ni stration has a simlar product known as Sea
Coat .

Slurry Seal - A mixture of crushed, well-graded
aggregate (e.g., fine sand, mneral filler) and
asphalt enmulsion that is spread over the entire
paverment surface with either a squeegee or spreader
box attached to the back of a truck. There is no
UFGS for slurry seal. Application is restricted to
parking | ots, storage yards, container handling
facilities, and other simlar |ow speed pavenents
due to loss of skid resistance. Do not apply over
DoD airfield paverments wi thout approval of the
Paverment s Di scipline Wrking Goup or their

desi gnated representati ve.
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Mcro-Surfacing - Applied in a process simlar to
slurry seals, mcro-surfacing consists of a mxture
of cationic quick set enulsified asphalt, minera
aggregate, mneral filler, water, and additives.

M cro-surfacing provides a friction and rapid
roadway surface correction. Wth a special mx
design, it can fill ruts up to 19.5 nmr 1.5 inches
deep. Material is mxed in specialized,
conpartnental i zed, self-powered trucks, and placed
on the pavenment using a screed box with auger
There is no UFGS for Mcro-Surfacing. Application
is restricted to parking lots, storage yards,
contai ner handling facilities, and other simlar

| ow speed pavenents due to | oss of skid resistance.
Do not apply over DoD airfield pavenments without
approval of the Pavenents Discipline Wrking Goup
or their designated representative

Cape Seal — An application of mcro-surfacing a few
days after construction of a BST; used to cover the
aggregates and i nprove aggregate bonding. There is
no UFGS for Cape Seal. Do not apply over DoD
airfield pavenents without approval of the Pavenents
Di sci pline Wrking Group or their designated
representative

Sandwi ch Seal — Process is to spread |arge
aggregate, spray-apply emulsion, then cover wth
snal | er aggregate to lock in |arger aggregate.
Requires the use of very clean aggregate. Used to

i mprove skid resistance and seal pavenments. There
is no UFGS for Sandwi ch Seal. Do not apply over DoD
airfield pavements without approval of the Pavenents
Di sci pline Wrking Group or their designated
representative

Rej uvenator, Spray-on - Rejuvenators are
commercially avail abl e products (proprietary)
designed to restore original properties to aged
(oxi di zed) asphalt binders by restoring the origina
rati o of asphaltenes to naltenes. A rejuvenator
will retard the | oss of surface fines and reduce the
formation of additional cracks. Rejuvenators will
not fill or renmove existing cracks unless cracking
is very minor hairline cracking. There is no UFGS
for bio-based rejuvenators.

Rej uvenator, M x-in-Place — Designed to be used with
advanced cold or hot in-place recycling of existing
aged asphalt pavenents which exhibit relatively high
stiffness due to the aged binder. Proprietary

chemi cal rejuvenators reduce the brittl eness, but

al so affect the fatigue and thermal cracking
properties of the recycled pavenent. DoD provides a
m x-in-place rejuvenator procedure in TM
5-822- 10/ AFM 88-6 Chapter 6. Section 32 01 16.70
COLD- M X REUSED ASPHALT PAVI NG uses emul si on
recycling agents and Section 32 01 16.74 I N PLACE
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HOT REUSED ASPHALT PAVI NG uses ASTM D4552 recycling
agents. Substantial testing and engineering is
required to specify the correct rejuvenator or

emul sion and resultant mxture properties. Do not
apply over DoD airfield pavenents w t hout approval
of the Paverents Discipline Wrking Goup or their
desi gnated representative

Adhere to UFC 1-300-02 Unified Facilities Cuide
Speci fications (UFGS) Format 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 informtion.

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)
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PART 1 GENERAL

1

1

1

1 UNI' T PRI CES
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NOTE: Del ete these paragraphs when | unp sum bi ddi ng

is used.
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1.1 Measur enent

.1.1.1 Quantity of Rejuvenator

The quantity of rejuvenator to be paid for will be the neasured quantities
of liters gallons used in the accepted work as approved by the Contracting
Oficer, corrected to liters at 15 degrees C gallons at 60 degrees F in
accordance with ASTM D1250, and provided that the neasured quantities are
not 20 percent over the approved application rate. Any anount of

rej uvenat or exceedi ng the approved application rate by nore than 20
percent will be deducted fromthe neasured quantities except for irregular
areas where hand spraying of the rejuvenator is necessary. The actua
application rate will be determ ned by the Contracting O ficer by dividing
the nunber of liters gallons of rejuvenator actually applied by the nunber
of square neters square yards of pavenent treated.

.1.1.2 Treat ed Pavenent

The quantity of pavenment treated with rejuvenator to be paid for will be
t he nunber of square neters square yards conpl eted and accepted as
determ ned by the Contracting Oficer. 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 determ ne the nunmber of
square nmeters square yards will be along the pavenment surface
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.1.1.3 Waybi | I's and Delivery Tickets

Submit waybills and delivery tickets during progress of the work. Before
the final statement is allowed, file with the Contracting Oficer
certified waybills and certified delivery tickets for all bituni nous
materials used in the construction of the paverment covered by the
Contract. Do not renove bitum nous material fromstorage until the
initial outage and tenperature neasurenments have been taken. The delivery
or storage units will not be released until the final outage has been

t aken.

1.2 Paynment

Accept ed nmeasured quantities of rejuvenator and treated pavenent will be
paid for at respective unit prices. Payment will constitute ful
conpensation for providing all materials, equipment, plant, test section
testing, and tools, and for all |abor and other incidentals necessary to
conpl ete work.

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

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) 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.
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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
t he basic designation only.

ASTM | NTERNATI ONAL (ASTM

ASTM C136/ C136M (2019) Standard Test Method for Sieve
Anal ysi s of Fine and Coarse Aggregates

ASTM D75/ D75M (2019) Standard Practice for Sanpling
Aggr egat es

ASTM D92 (2012a) Standard Test Method for Flash and
Fire Points by C evel and Open Cup Tester

ASTM D140/ D140M (2016) Standard Practice for Sanpling
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Asphalt Materials

ASTM D244 (2009; R 2017) Standard Test Methods and
Practices for Enulsified Asphalts

ASTM D1250 (2019; E 2020) Standard Guide for Use of
the Joint APl and ASTM Adjunct for
Tenperature and Pressure Vol une Correction
Factors for Ceneralized Crude O ls,
Ref i ned Products, and Lubricating QOls:
APl MPMS Chapter 11.1

ASTM D1856 (2009; R 2015) Recovery of Asphalt from
Sol uti on by Abson Met hod

ASTM D2170/ D2170M (2018) Standard Test Method for Kinematic
Viscosity of Asphalts (Bitunens)

ASTM D2171/ D2171M (2018) Standard Test Method for Viscosity
of Asphalts by Vacuum Capillary Visconeter

ASTM D2172/ D2172M (2017; E 2018) Standard Test Methods for
Quantitative Extraction of Asphalt Bi nder
from Asphalt M xtures

ASTM D2995 (2023) Determ ning Application Rate of
Bi tum nous Distributors

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY (NI ST)

NI ST HB 44 (2018) Specifications, Tol erances, and
O her Technical Requirenments for Wi ghing
and Measuring Devices

U. S. FEDERAL H GHWAY ADM NI STRATI ON ( FHWA)

MUTCD (2009; Rev 2012) Manual on Uniform Traffic
Control Devices

1.3 SUBM TTALS
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NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submttal
items in the text, to reflect only the submttals
required for the project. The CGuide Specification
technical editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G" GCenerally, other
submttal 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.

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
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1.

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

The "S" classification indicates submttals 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.

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

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 Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Waybills And Delivery Tickets; C, [ 11
Distributor; ¢, |
Scales; C[, [ 11
Rej uvenator; [, |
Recomended Tenperature; C[, [ 11
M neral Aggregate; C, [ 11
SD- 04 Sanpl es
Bi t um nous-based Chem cal Rejuvenator; ¢, [ 11
SD-06 Test Reports
Quality Control; C[, [
Surface Preparation; G, [ 1]

Test Section; ¢, |

I nspection Reports; C[, |

4 QUALI TY CONTRCL

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: For projects where rejuvenator is the primry
definable feature of work, the testing |aboratory
can be the Contractor's |aboratory, the rejuvenator
manuf acturer's | aboratory, or an independent
conmer ci al |aboratory. Frequently, the rejuvenator
manuf acturer is the nost know edgeable. What is
important is the laboratory is accredited as
referenced. Select the appropriate quality control
section for the project and include with Contract.
If rejuvenator is a mnor part of a project, and an
i ndependent commercial |aboratory is already part of
the Contract, nay select that option for continuity,
provi ded accredited in the appropriate tests.

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

Sanpling and testing is the responsibility of the Contractor. Perform
sampling and testing using [a] [an independent comrercial] testing

| aboratory accredited in the required tests in accordance with Section

01 45 00 QUALITY CONTROL approved by the Contracting Officer. Sanpling

nmust be in accordance with ASTM D75/ D75V for aggregates and ASTM D140/ D140M
for bitum nous material. Contracting Oficer may inspect testing
facilities. Performtests in the nunbers, and at the location and tines
indicated, to ensure that the materials neet specified requirenents.

Submit copies of test results within 24 hours after conpletion of each

test.

4.1 Preconstruction Sanpling and Testing

Conduct preconstruction sanmpling and testing of rejuvenator in PART 2
PRODUCTS. Submit initial test results of rejuvenator at |east 30 days
prior to starting work. Repeat sanpling and testing when there is a
change in source or naterial

4.2 Equi prent Cal i bration

Furni sh all equipnment, naterials, and | abor necessary to calibrate

equi prent in accordance with paragraph EQU PMENT, TOOLS, AND MACHI NES.
Performall calibrations with the approved job naterials and prior to

appl ying the specified coatings to the prepared surface. |nspect al

equi pment prior to start of work and at regular intervals as needed during
wor k.

. 4.3 Construction Quality Control Testing

Conduct sanmpling and testing in accordance with paragraph FI ELD QUALI TY
CONTROL. Conduct mneasurenent and testing each application day to ensure
rejuvenator application rates are satisfactory. Subnmit copies of test
results within 24 hours after conpletion of each test.

.5 DELI VERY, STORAGE, AND HANDLI NG

Deliver rejuvenator to the site in a honbgenous and undamaged condition

I nspect the materials for contam nation and damage. Unload and store the
materials with mninmal handling. |If rejuvenator is stored on project
site, it nust be stored in a manner recomended by the supplier and not
exceed storage life or tenperature ranges. Do not allow rejuvenator
material to freeze or boil. Replace defective or danaged material s.
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5.1 Bi t um nous Delivery Tickets

For every distributor |load of rejuvenator material brought to site,
provide the followi ng: manufacturer, manufacture date, |ot nunber,
storage tank number, and total volune of rejuvenator material on truck

.5.2 Aggregate Delivery Tickets

For every load of mineral aggregate brought to site provide the aggregate
source, supplier's aggregate size designation, and the wei ght of aggregate
on the truck.

.5.3 Saf ety Precautions

Smoki ng, or open flanes (other than heaters that are part of the
equi prent) are not permtted within 8 neters 25 feet of heating,

di stributing, or transferring operations for rejuvenators that are
f 1 ammabl e.

. 6 Envi ronnent al Requi renents

Apply the rejuvenator when the existing surface is dry, and when the

weat her is not foggy, rainy, or when the wind velocity will prevent the
uni form application. Apply the rejuvenator when the atnospheric
tenperature in the shade is 10 degrees C 50 degrees F and rising or when
pavenment tenperature is above 15.5 degrees C 60 degrees F and rising, and
t he tenperature has not been below 2 degrees C 35 degrees F for the 12
hours prior to application unless otherwi se directed. Do not apply if

wi nd di sperses rejuvenator application. Delay application if rain appears
imnent within 8 hours following tine of application

PART 2 PRODUCTS

2.

1 SYSTEM DESCRI PTI ON

Provi de bitum nous-based rejuvenator on existing prepared asphalt pavenent
surf ace.

.2 EQUI PMENT, TOOLS, AND MACHI NES

Provi de equi pnent for the purpose intended and properly maintained in
sati sfactory and safe operating condition at all times. Discontinue the
use of equipment which fails to safely produce satisfactory work and
repl ace with satisfactory equi pnent.

2.1 Scal es

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 CONUS, select NIST 44 Cass Il L. For
OCONUS, sel ect the local governing authority, note
the tol erances are the sanme as the NIST 44 Class |11
L. For the scale divisions, 9 kg 20 I b i s comon
for manufacturers; e.g. 20 X 2000=40,000 I b capacity
for the | owest capacity Cass IlIl L scale.

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

Use standard truck scal es of the beamtype equi pped with a
wei ght -recordi ng device. Use scales with sufficient size and capacity to
accommodat e the trucks used in hauling aggregates. Keep the necessary
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nunber of standard wei ghts on hand, at all tines, for testing the scales.
Per manent or portabl e scal es used for paynent and application rates mnust
be calibrated by a certified calibration agency before conmmrenci ng work,
followi ng the nethod and calibration frequency [in accordance wth

NI ST HB 44 Class Il L][recogni zed by governing | ocal in which the project
is located with the scale division 2 kg 5 Ib for 2000 scal e divi sions and
a maxi mum of 10, 000 divisions. Scale acceptance tolerance is 2 kg 5 1b
for 2000 scale divisions, and increases 1 kg 2.5 Ib for each 500 increase
in scale divisions. Exanple: for 5000 scale divisions, tolerance is 2 kg
5I1b + (6 x1kg 2.51b) =8 kg 15 I b.] Conduct calibrations in presence
of Contracting Oficer. Provide certified calibration docunentation
Recal i brate at 6 months from date of |ast approved calibration for

per manent scal es, and weekly for portable scales, for the duration of the
Contract. Recalibrate scales if previous recognized calibration is
outdated. Recalibrate scales or equipnent if directed by the Contracting
Oficer. Provide adequate protection for the indicating and recording
devi ces of the scal es.

. 2.2 Di stri butor

Provi de self-propelled distributors with pneumatic tires of such size and
nunber to prevent rutting, shoving, or otherw se damagi ng the surface
bei ng sprayed. Cean distributor trucks and lines of all materials before
| oadi ng for project; open inspection hatches when requested by the
Contracting Oficer. |Include with the distributor equipnent a separate
power unit for the bitunen punp, full-circulation spray bars, tachoneter,
pressure gauges, vol une-nmneasuring devi ces, adequate heaters for heating of
materials to the proper application tenperature, a thernoneter for reading
the tenperature of tank contents, and a hand hose attachnent suitable for
appl yi ng bitum nous naterial nmanually to areas inaccessible to the
distributor. Provide a distributor that is approved by the Contracting
Oficer and:

a. |s capable of circulating and agitating the bitum nous material during
t he heating process.

b. |Is capable of spraying in a triple overlap. Equip the spray bar with
t he appropriate nozzle sizes to achieve a uniform bitumn nous
application across the pavenent at the specified rate and acceptabl e
di stributor speed. Adjust all nozzles to 30 degrees fromthe spray
bar long axis, or to the sanme angl e between 15 and 30 degrees only as
recommended by the manufacturer and Contractor will denonstrate that
the specified application rate is achieved. Only use the calibrated
wrench provided by nmanufacturer to adjust nozzle angle.

c. |s designed and equi pped to spray the bitum nous material at variable
wi dt hs at the specified tenperature, at readily determ ned and
controlled total liquid rates, from 0.14 to 4.5 liters per square neter

0.03 to 1.0 gallons per square yard. Qperate the distributor within
a pressure range of 172.4 to 517.1 kPa 25 to 75 psi and with an

al l owabl e variation fromthe specified rate of not nore than plus or

m nus 5 percent.

d. Each nozzle to be within 10 percent of the average flowrate for al
the nozzles. Repair/replace out of tolerance nozzles.

e. Provide certification of distributor radar calibration for equi prent

wi th nounted radar which nonitors travel speed and di stance, used for
the project. The date of calibration is to be no nore than 6 nonths
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prior to project application
2.2.2.1 Distributor Calibration

Verify the distributors application rate no nore than 96 hours prior to
the start of bitum nous application follow ng ASTM D2995 Method B. For
each day of application, validate using the dipstick nmethod of vol une
applied divided by the applied area. Repeat ASTM D2995 calibration after
7 cal endar days after start of project application. Submit bitum nous
material application rate and the residual asphalt application rate (for
emul sified asphalts and cutbacks) results to Governnent. Provide the
ASTM D2995 Met hod B cal cul ati ons for transverse and | ongitudi na
application rates.

2.2.3 Bi tum nous Storage Tank

Provi de bitum nous storage tanks capabl e of heating the bituni nous

mat eri al under effective and positive control at all tinmes to the required
tenperature. Acconplish heating by steamcoils, hot oil, or electricity.
Provi de steam heaters consisting of steamcoils and equi pnent for
produci ng steam so designed that the steam cannot come in contact with
the bitum nous material. Affix an arnored thernmoneter to the tank with a
range appropriate for manufacturer reconmended storage tenperatures so
that the tenperature of the bitum nous material nay be determned at al
times. Cean tanks and pipelines of all materials before |oading for

proj ect; open inspection hatches if requested by the Contracting Oficer

2.2.4 Power Brooms and Power Bl owers

Provi de power broons and power bl owers capabl e of cleaning surfaces to be
treat ed.

2.2.5 Broom Dr ag

Provi de broom drag or hand broom for renoving rejuvenator that ponds,
pools, or is in excess.

2.2.6 Vacuum Sweeper s

Provi de sel f-propelled, vacuum pi ckup sweeper capable of renoving | oose
sand, water, and debris from pavenent surface.

2.3 VATERI ALS

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: Recomrend re-striping pavenments treated with
rej uvenat or.

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

2.3.1 Rej uvenat or

Provi de bitum nous-based chem cal rejuvenator having a denonstrated record
of performance based on the ability of the naterial to decrease the
viscosity of the binder material, through nolecular nodification of the
asphal tenes and nmaltenes, to reduce the rate of loss of fines, and to
retard crack propagation. Select a material that neither pernmanently
damages nor obscures pavenent nmarkings. Provide specific application
specifications, rates, tenperatures, and weather conditions reconmended by
t he manufacturer to the Contracting O ficer for review and approval .
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Sanpl e the rejuvenating material according to ASTM D140/ D140N. Provi de
rejuvenator confornming to the following test requirenents in Table |

TABLE |: Rejuvenator Properties

Property Requi r enent Test Met hod
Resi due, percent 55 m ni mum ASTM D244 (1)
Viscosity at 60 degrees C, sq nmisec 80- 500 ASTM D2170/ D2170M
140 degrees F, centistokes (2)

Fl ash Point (3) Ceveland Open Cup 177 350 m ni mum ASTM D92
(COC), degrees C degrees F

(1) Mdify ASTM D244 evaporation test for percent residue by heating 50 gram sanples to
150 degrees C 300 degrees F until foam ng ceases, cooling i mediately, and cal cul ating

the results.

(2) Viscosity on the residue obtained fromevaporation test.

(3) Flash point on residue fromevaporation test.

2.3.2 Rej uvenat or Application Rate

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 to deternmine if the pavement surface
grades, transverse or longitudinal, are too steep
for the rejuvenator to adhere in a single
application. Typically, bitumnous tack coat

emul sion application rates of 0.45 liters per square
nmeter 0.10 gallon per square yard do not have
application issues with grade. If there is not a
grade-rel ated application i ssue, then delete the
bracket ed paragraph.

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

Deternmine the application rate fromanalysis of the applications in

par agraph TEST SECTION. The application rate is that which reduces binder
viscosities extracted from sanples of the upper 9 nmr 3/8 inch of the
treated surfaces by at |east 40 percent. Conpute the percent decrease in
viscosity as foll ows:

100 ((Viscosity of untreated sanple) - (Viscosity of treated sanple))
/ (Viscosity of untreated sanple)

[2.3.2.1

Mul ti pl e Rej uvenator Applications

Treat pavenment surfaces in two or nore applications. Performeach

addi ti onal

application after the prior application of material has

penetrated into the pavenent.
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12.3.3 M neral Aggregate

Sanpl e nmineral aggregate sand for blotting in accordance with ASTM D75/ D75N
Provi de gradation of mneral aggregate sand in accordance wth
ASTM C136/ C136lv and neet the follow ng gradation requirenents in Table Il

TABLE I1: Mneral Aggregate Gradation
Si eve Designation (nm Percent by Wi ght Passing
1.18 No. 16 100
0.60 No. 30 40-75
0.30 No. 50 4-12
0.15 No. 100 0-5

PART 3 EXECUTI ON
3.1 PREPARATI ON

3.1.1 Site Protection

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: Mbdify the bracketed sentence as appropriate
for the project location. Public notices and
signage 3 days prior is reasonable, unless |loca
ordi nance requires otherwi se. Designer is to
identify tenporary parking for homes or business
access that is interrupted by the work and curing.
Del et e paragraph if not needed.

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

[ Provide public notices and post signhage at |east [3] | ] days in
advance of starting work. Plan detours as provided in the Contract prior
to performing work at site. ]During work, protect adjacent buil dings,
structures, vehicles, manhol e covers, inlet grates, and trees to prevent
splattering and marring. Protect manhole covers, inlet grates, electrica
boxes, utility boxes, and other simlar pavenent penetrations wth
bui |l di ng paper cut to size to protect the entire casting size and

opening. |If the building paper becones disl odged, replace with plywood,
or other continuous board medium cut to fit and of a thickness sufficient
to remain in place during rejuvenator application. Open and renove debris
fromall covers, grates, and boxes after rejuvenator application

3.1.2 Traffic Control

Provi de warni ng signs and barricades for proper traffic control, in
accordance with [MUTCDO] [local governing traffic control authority].

3.1.3 Surface Preparation

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: Rejuvenators are applied to pavenents that
exhibit no or very mnor distresses. |If a ngjor
distress is present, consider if the pavenent is an
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appropriate candidate for a rejuvenator. Designer
nmust first design appropriate repairs to existing

paverments prior to rejuvenator application. If the
paverment contains substantial areas of oil or fue
spill penetration, Designer must core and

i nvestigate the areas and determ ne depth of

penetration to determine if there is an appropriate
repair prior to rejuvenator application. Oherw se,
conventional mll and resurface, bitum nous surface
treatment, or simlar operation nay be appropriate.

Sone rejuvenators do not require paint renoval
before application. For those that do, renoval of
pai nt and rubber deposits are generally acconplished
by high pressure water blasting but care nust be
used to ensure that the water pressure does not
significantly damage the asphalt pavenent surface.
Desi gner to consider use of Section 32 01 11.51
RUBBER AND PAI NT REMOVAL FROM Al RFI ELD PAVEMENTS f or
t her nopl astic narkings. Few approved chenicals are
ef fective and sandbl asting is not permitted by air
pol lution regul ations at sonme |ocations. Mechanica
abrasi on generally causes damage to the pavenent.

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

[[Conmplete repairs to existing pavenent as specified in the Contract
docunents] [and] [renpve existing oil and fuel penetration as specified in
Contract documents]. ]lmediately before applying the rejuvenator, renove
| oose material, dirt, clay, or other objectionable material fromthe
surface to be treated. Flush the surface with water when necessary to
renove dirt or debris not renpved by sweeping or brooning; allowthe
surface to dry after flushing. Paint bonded to the surface may renain.
After the cleaning operation and prior to application of the rejuvenator
the Contracting Officer is to inspect the area to be treated to deterni ne
suitability of the area to receive the rejuvenator

.2 TEST SECTI ON

Deternmine the required application rates fromtest sections on the
paverment to be treated.

2.1 Bi tum nous Distributor Tenperature

Ensure bitum nous naterial is at the recormended application tenperature
and has been thoroughly cycled through the distributor bar. Test the

bi t um nous distributor under pressure by neans of a test shot area
(outside the project Iimts) to ensure there are no | eaks or dripping from
nozzles after shut-off.

. 2.2 Test Section Construction

Construct each test section 30 neters 100 feet in length. Treat each test
section with a different application rate of rejuvenator, and conduct
tests on sanples obtained fromthe top 9 nm 3/8 inch of each of these
treated areas to neasure viscosity and thus deternine desired application
rate. Obtain the sanples of treated nmaterial 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 al
rejuvenator material penetrates into the pavenent surface within 24
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hours. Do not apply rejuvenator at a rate what exceeds that which the
paverment can absorb within 24 hours after application. Do not begin
application of the rejuvenator until the test section report has been
eval uated and the required application rate has been approved by the
Contracting Officer. Trial application rates may be nodified as approved
by the Contracting O ficer.

. 2.3 Test Section Viscosity Testing

Conduct tests to extract the bitum nous rejuvenator according to

ASTM D2172/ D2172N and recover according to ASTM D1856. Subnit sanpl es of
sufficient size to provide enough bitum nous binder for determ nation of
viscosity. Measure viscosity of the bitum nous material in accordance
with ASTM D2170/ D2170N or ASTM D2171/D2171VN, as applicabl e, and conducted
at 60 degrees C 140 degrees F unl ess otherw se specified. Determne the
change in viscosity for each application rate of rejuvenator in the test
section fromtests conducted on sanples taken before and sanmpl es taken
after the pavenent surface has been rejuvenated. Subnmit for approval a
test report indicating each change in viscosity for each application rate
in the test section. Summarize the report with the recommended
application rate. Rejuvenating producti on work may proceed after the
Contracting O ficer approves the application rate.

.3 REJUVENATOR NMATERI AL APPLI CATI ON

Apply rejuvenator material at the approved rate and at nanufacturer's
recommended tenperature using triple overlap in such a manner that uniform
distribution is obtained over all surfaces treated. Reduce spray to
doubl e overlap if wind disperses triple overlap and only if double overlap
applies the specified coverage, otherw se discontinue work unti

acceptabl e coverage is obtainable. For double overlap, adjust distributor
operation and settings to achieve target application rate. To obtain

uni form application of the rejuvenator on the surface treated at the
junction of previous and subsequent applications, spread building paper on
the surface at a sufficient distance fromeach end of each application so
that application of the rejuvenator nmay be started and stopped on the
paper. Renove the building paper i mediately after application. Properly
treat areas mssed by the distributor with the hand spray. Protect the
surface for a period of at |east 24 hours follow ng application of the

rej uvenat or.

.4 FI ELD QUALI TY CONTRCL

I nspect application uniformty and determ ne application rates of
rejuvenat or each day of application

4.1 Pondi ng and Pool i ng of Rejuvenator Materi al

If |ow spots and depressions in the pavenent surface cause ponding or
pooling of the rejuvenating agent, drag the pavenent surface with a
broom Continue broom dragging until the pavenent surface is free of any
pool s of excess materi al

. 4.2 Bl otti ng Excess Rejuvenator Material
Apply m neral aggregate sand for blotting, in sufficient quantity, to
ef fectively blot up any excess rejuvenator nmaterial remaining on the

treated pavenment surface after 24 hours. Apply blotter sand by hand or
nmechani cal spreader. After rejuvenator is absorbed by blotter sand,
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3.

sweep, renove, and di spose of blotter sand.

. 4.3 I nsufficient Rejuvenator Materi al

VWhen the actual application rate of the rejuvenator is nore than 20
percent bel ow the approved application rate, nmake subsequent applications
of rejuvenator to bring the sumof the applied application rates up to but
not exceeding the approved rate with penetration into the pavenent surface
occurring within 24 hours after application

4.4 I nspection Reports

Furnish a witten report each day of application citing air tenperature
and humidity during application of rejuvenator, rejuvenator tenperature
during application, rate of rejuvenator application, truck speed in neters
per minute feet per mnute, RPMof truck, digital wet (shot) rate, spray
bar height, and punp setting. Include any observations.

5 SURFACE PROTECTI ON

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: Del ete bracketed sentence if pavenent
mar ki ngs are not in Contract.

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

Protect freshly placed coatings fromdanage by traffic. Provide
sufficient warning signs and barricades to prevent traffic over freshly
treated surfaces. Protect treated areas fromtraffic for at |east 24
hours after final application of coatings, or for such tine as necessary
to prevent tracking.[ Apply pavenent nmarkings as required in Contract
after final broonng.]

-- End of Section --

SECTION 32 01 13.64 Page 18



