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SECTION 32 01 13.64

BITUMINOUS PAVEMENT LIQUID REJUVENATING
02/17

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  r ej uvenat i on of  bi t umi nous 
pavement s usi ng a l i qui d r ej uvenat or  mat er i al .

Adher e t o UFC 1-300-02  Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Criteria Change Request (CCR) .

**************************************************************************

PART 1   GENERAL

1.1   UNIT PRICES

**************************************************************************
NOTE:   Del et e t hese par agr aphs when l ump sum bi ddi ng 
i s used.

**************************************************************************

1.1.1   Measurement

1.1.1.1   Quantity of Rejuvenator

The quantity of rejuvenator to be paid for will be the number of  liters  
gallons  used in the accepted work as determined by the Contracting 
Officer, corrected to  liters at 15 degrees C  gallons at 60 degrees F  in 
accordance with ASTM D1250, and provided that the measured quantities are 
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not 20 percent over the approved application rate.  Any amount of 
rejuvenator exceeding the approved application rate by more than 20 
percent will be deducted from the measured quantities except for irregular 
areas where hand spraying of the rejuvenator is necessary.  The actual 
application rate will be determined by the Contracting Officer by dividing 
the number of  liters  gallons  of rejuvenator actually applied by the number 
of  square meters  square yards  of pavement treated.

1.1.1.2   Treated Pavement

The quantity of pavement treated with rejuvenator to be paid for will be 
the number of  square meters  square yards  completed and accepted as 
determined by the Contracting Officer.  The number of  square meters  square 
yards  of treated pavement will be determined by measuring the length and 
width of the specified work area.  Measurements to determine the number of  
square meters  square yards  will be along the surface of the pavement.

1.1.2   Payment

Quantities of rejuvenator and treated pavement will be paid for at 
respective unit prices.  Payment will not be made for quantities of 
rejuvenator and treated pavement when actual application rate of 
rejuvenator is more than 20 percent below the approved application rate 
until deficiency is corrected in accordance with paragraph Insufficient 
Rejuvenator Material.

1.2   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************

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

ASTM INTERNATIONAL (ASTM)

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

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

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

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

ASTM D1250 (2019; E 2020) Standard Guide for Use of 
the Joint API and ASTM Adjunct for 
Temperature and Pressure Volume Correction 
Factors for Generalized Crude Oils, 
Refined Products, and Lubricating Oils:  
API MPMS Chapter 11.1

ASTM D1856 (2009; R 2015) Recovery of Asphalt from 
Solution by Abson Method

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

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

ASTM D2172/D2172M (2017; E 2018) Standard Test Methods for 
Quantitative Extraction of Asphalt Binder 
from Asphalt Mixtures

ASTM D2995 (1999; R 2009) Determining Application 
Rate of Bituminous Distributors

1.3   SUBMITTALS

**************************************************************************
NOTE:   Revi ew submi t t al  descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y or  cr i t i cal i t y,  
wi t h a " G. "   Gener al l y,  ot her  submi t t al  i t ems can be 
r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
Syst em.   Onl y add a “ G”  t o an i t em,  i f  t he submi t t al  
i s  suf f i c i ent l y i mpor t ant  or  compl ex i n cont ext  of  
t he pr oj ect .

For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on t o i ndi cat e t he appr ovi ng aut hor i t y.   
Codes f or  Ar my pr oj ect s usi ng t he Resi dent  
Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy,  
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Ai r  For ce,  and NASA pr oj ect s.

The " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

**************************************************************************

Government approval is required for submittals 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 Government.]  Submittals with an "S" are for inclusion in the 
Sustainability eNotebook, in conformance to Section 01 33 29  
SUSTAINABILITY REPORTING.  Submit the following in accordance with Section 
01 33 00  SUBMITTAL PROCEDURES:

SD-04 Samples

Bituminous Rejuvenator

1.4   QUALITY ASSURANCE

Apply the rejuvenator so that the test properties of binder extracted from 
samples of the upper  9 mm  3/8 inch  of the surface of the test section show 
that viscosities have decreased by at least 40 percent.  Compute the 
percent decrease in viscosity as follows:

100 ((Viscosity of untreated sample) - (Viscosity of treated sample))/ 
(Viscosity of untreated samples)

1.5   DELIVERY, STORAGE, AND HANDLING

Protect rejuvenator material from excessively high or low temperatures.  
Store the rejuvenator at temperatures recommended by the manufacturer.  
Smoking, fire or flames other than heaters that are part of the equipment 
will not be permitted in the vicinity of heating, distributing or 
transferring operations for rejuvenators that are flammable.

1.6   EQUIPMENT, TOOLS, AND MACHINES

Maintain equipment, tools, and machines used in the performance of the 
work in a satisfactory working condition.

1.6.1   Bituminous Storage Tank

Provide bituminous storage tanks capable of heating the bituminous 
material under effective and positive control at all times to the required 
temperature. Accomplish heating by steam coils, hot oil, electricity, or 
other suitable method. Affix an armored thermometer to the tank so that 
the temperature of the bituminous material may be read at all times.
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1.6.2   Bituminous Distributor

Provide a bituminous distributor designed and equipped to spray the
bituminous material in a uniform double or triple lap at the temperature 
recommended by the manufacturer, at variable widths, and at readily 
determined and controlled rates from  0.10 to 1.0 L/square meter  0.04 to 
0.2 gallon/square yard  with an allowable variation from the specified rate 
of not more than plus or minus 5 percent.  Include with the distributor 
equipment a separate power unit for the bitumen pump, full-circulation 
spray bars, tachometer, pressure gauges, volume-measuring devices, 
adequate heaters for heating of materials to the proper application 
temperature, a thermometer for reading the temperature of tank contents, 
and a hand hose attachment suitable for applying bituminous material 
manually to areas inaccessible to the distributor.  Equip the distributor 
for circulation and agitation of the bituminous material during the 
heating process.

1.6.3   Brooms and Blowers

Furnish power type brooms and blowers suitable for cleaning the
surfaces of bituminous pavements.

1.7   ENVIRONMENTAL REQUIREMENTS

Apply the rejuvenator to a dry surface and only when the atmospheric 
temperature in the shade is  10 degrees C  50 degrees F  or above.  Delay 
application if rain appears imminent within 8 hours following planned time 
of application.

PART 2   PRODUCTS

2.1   REJUVENATOR

Provide chemical 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 permanently damages nor 
obscures pavement markings.  Approval of specific application 
specifications recommended by the manufacturer is required by the 
Contracting Officer.  Sample the rejuvenating material according to 
ASTM D140/D140M.  Provide rejuvenator conforming to the following test 
requirements:

Property Requirement Test Method

Residue, percent 55 minimum ASTM D244 (1)

Viscosity at  60 degrees C, sq mm/sec  
140 degrees F, centistokes  (2)

80-500 ASTM D2170/D2170M
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Property Requirement Test Method

Flash Point (3) Cleveland  Open Cup 
(COC),  degrees C  degrees F

177 350 minimum ASTM D92

(1)  Modify ASTM D244 evaporation test for percent residue by heating 50 gram samples 
to  150 degrees C  300 degrees F  until foaming ceases, cooling immediately, and 
calculating the results.

(2)  Viscosity on the residue obtained from evaporation test.

(3)  Flash point on residue from evaporation test.

2.2   AGGREGATE

Determine gradation of mineral aggregate in accordance with ASTM C136/C136M
 and meet the following gradation requirements:

Sieve Designation  (mm) Percent by Weight 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   EXECUTION

3.1   PREPARATION OF SURFACE

Immediately before applying the rejuvenator, remove loose material, dirt, 
clay, or other objectionable material from the 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 determine 
fitness of the area to receive the rejuvenator.

3.2   APPLICATION OF REJUVENATOR MATERIAL

Following preparation and subsequent inspection of the surface, uniformly 
apply the rejuvenator over the surface to be treated at the approved rate 
with an allowable variation from the approved rate of application of plus 
or minus 20 percent and at the temperature recommended by the supplier.  
To obtain uniform 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 back from the ends of each 
application so that application of the rejuvenator may be started and 
stopped on the paper.  Immediately after application, remove the building 
paper and properly dispose of it.  Properly treat areas missed by the 
distributor with the hand spray.  Do not disturb the surface for a period 
of at least 24 hours following application of the rejuvenator.
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3.2.1   Excess Rejuvenator Material

Provide approved mineral aggregate for spreading, in sufficient quantity, 
to effectively blot up any excess rejuvenator material remaining on the 
treated pavement surface after 24 hours.

3.2.2   Ponding and Puddling of Rejuvenator Material

If low spots and depressions in the pavement surface cause ponding or 
puddling of the rejuvenating agent, broom the pavement surface with a 
broom drag.  Continue brooming until the pavement surface is free of any 
pools of excess material.

3.2.3   Excess Runoff of Rejuvenator

Treat pavement surfaces, which have excessive runoff of rejuvenator due to 
surface grade, in 2 or more applications.  Perform each additional 
application after the prior application of material has penetrated into 
the pavement.

3.2.4   Insufficient Rejuvenator Material

When it is determined by the Contracting Officer that the actual 
application rate of the rejuvenator is more than 20 percent below the 
approved application rate, make subsequent applications of rejuvenator to 
bring the actual application rate up to the approved rate with penetration 
into the pavement surface occurring within 24 hours after application.

3.3   TEST SECTION

Prior to application of the rejuvenator, prepare representative test 
sections on the pavement to be treated.  Treat the test sections with 
various amounts of rejuvenator, and conduct tests on samples obtained from 
the top  9 mm  3/8 inch  of each of these treated areas to measure viscosity 
and thus determine desired application rate.  Obtain the samples of 
treated material 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 pavement surface within 24 hours.  Do not apply 
rejuvenator at a rate what will exceed that which the pavement can absorb 
within 24 hours.  Do not begin application of the rejuvenator until the 
test sections have been evaluated and the required application rate has 
been approved.

3.4   SAMPLING AND TESTING

3.4.1   Sampling

Perform sampling of the test section before and after the pavement has 
been rejuvenated.  Take samples from the treated test section areas no 
sooner than 24 hours after application of the rejuvenator.

3.4.2   Testing

Conduct tests to extract the bituminous rejuvenator  according to 
ASTM D2172/D2172M  and recover according to ASTM D1856.  Submit samples of 
sufficient size to provide enough bituminous binder for determination of 
viscosity.  Measure viscosity of the bituminous material in accordance 
with ASTM D2170/D2170M  or ASTM D2171/D2171M , as applicable, and conducted 
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at  60 degrees C 140 degrees F  unless otherwise specified.  Determine the 
change in viscosity for each application rate of rejuvenator in the test 
section from tests conducted on samples taken before and samples taken 
after the pavement surface has been rejuvenated.  Sampling and testing 
[are the responsibility of the Contractor] [will be by the Government].

3.4.3   Calibration Test

Furnish all equipment, materials and labor necessary to calibrate the 
bituminous distributor.  Perform the calibration with approved job 
material, prior to applying the rejuvenator to the prepared surface, and 
in accordance with ASTM D2995.

        -- End of Section --
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