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BI TUMI NOUS PAVEMENT LI QUI D REJUVENATI NG
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 Cr i t er i a Change Request  ( CCR) .

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

PART 1   GENERAL

1. 1   UNI T PRI CES

**************************************************************************
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   Quant i t y of  Rej uvenat or

The quant i t y of  r ej uvenat or  t o be pai d f or  wi l l  be t he number  of  l i t er s 
gal l ons used i n t he accept ed wor k as det er mi ned by t he Cont r act i ng Of f i cer ,  
cor r ect ed t o l i t er s at  15 degr ees C gal l ons at  60 degr ees F i n accor dance 
with ASTM D1250,  and pr ovi ded t hat  t he measur ed quant i t i es ar e not  20 
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per cent  over  t he appr oved appl i cat i on r at e.   Any amount  of  r ej uvenat or  
exceedi ng t he appr oved appl i cat i on r at e by mor e t han 20 per cent  wi l l  be 
deduct ed f r om t he measur ed quant i t i es except  f or  i r r egul ar  ar eas wher e hand 
spr ayi ng of  t he r ej uvenat or  i s  necessar y.   The act ual  appl i cat i on r at e wi l l  
be det er mi ned by t he Cont r act i ng Of f i cer  by di v i di ng t he number  of  l i t er s 
gal l ons of  r ej uvenat or  act ual l y appl i ed by t he number  of  squar e met er s 
squar e yar ds of  pavement  t r eat ed.

1. 1. 1. 2   Tr eat ed Pavement

The quant i t y of  pavement  t r eat ed wi t h r ej uvenat or  t o be pai d f or  wi l l  be 
t he number  of  squar e met er s squar e yar ds compl et ed and accept ed as 
det er mi ned by t he Cont r act i ng Of f i cer .   The number  of  squar e met er s squar e 
yar ds of  t r eat ed pavement  wi l l  be det er mi ned by measur i ng t he l engt h and 
wi dt h of  t he speci f i ed wor k ar ea.   Measur ement s t o det er mi ne t he number  of  
squar e met er s squar e yar ds wi l l  be al ong t he sur f ace of  t he pavement .

1. 1. 2   Payment

Quant i t i es of  r ej uvenat or  and t r eat ed pavement  wi l l  be pai d f or  at  
r espect i ve uni t  pr i ces.   Payment  wi l l  not  be made f or  quant i t i es of  
r ej uvenat or  and t r eat ed pavement  when act ual  appl i cat i on r at e of  
r ej uvenat or  i s  mor e t han 20 per cent  bel ow t he appr oved appl i cat i on r at e 
unt i l  def i c i ency i s cor r ect ed i n accor dance wi t h par agr aph I nsuf f i c i ent  
Rej uvenat or  Mat er i al .

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 s i 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 publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he 
basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM C136/ C136M ( 2014)  St andar d Test  Met hod f or  Si eve 
Anal ysi s of  Fi ne and Coar se Aggr egat es

ASTM D1250 ( 2008)  St andar d Gui de f or  Use of  t he 
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Pet r ol eum Measur ement  Tabl es

ASTM D140/ D140M ( 2016)  St andar d Pr act i ce f or  Sampl i ng 
Asphal t  Mat er i al s

ASTM D1856 ( 2009;  R 2015)  Recover y of  Asphal t  f r om 
Sol ut i on by Abson Met hod

ASTM D2170/ D2170M ( 2018)  St andar d Test  Met hod f or  Ki nemat i c 
Vi scosi t y of  Asphal t s ( Bi t umens)

ASTM D2171/ D2171M ( 2018)  St andar d Test  Met hod f or  Vi scosi t y 
of  Asphal t s by Vacuum Capi l l ar y Vi scomet er

ASTM D2172/ D2172M ( 2017;  E 2018)  St andar d Test  Met hods f or  
Quant i t at i ve Ext r act i on of  Asphal t  Bi nder  
f r om Asphal t  Mi xt ur es

ASTM D244 ( 2009;  R 2017)  St andar d Test  Met hods and 
Pr act i ces f or  Emul si f i ed Asphal t s

ASTM D2995 ( 1999;  R 2009)  Det er mi ni ng Appl i cat i on 
Rat e of  Bi t umi nous Di st r i but or s

ASTM D92 ( 2012a)  St andar d Test  Met hod f or  Fl ash and 
Fi r e Poi nt s by Cl evel and Open Cup Test er

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 c t  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 c t  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,  
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  
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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.

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y  Cont r ol  
appr oval . ] [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he " G"  
desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  t he 
Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

SD- 04 Sampl es

Bi t umi nous Rej uvenat or

1. 4   QUALI TY ASSURANCE

Appl y t he r ej uvenat or  so t hat  t he t est  pr oper t i es of  bi nder  ext r act ed f r om 
sampl es of  t he upper  9 mm 3/ 8 i nch of  t he sur f ace of  t he t est  sect i on show 
t hat  v i scosi t i es have decr eased by at  l east  40 per cent .   Comput e t he 
per cent  decr ease i n v i scosi t y as f ol l ows:

100 ( ( Vi scosi t y of  unt r eat ed sampl e)  -  ( Vi scosi t y of  t r eat ed sampl e) ) /  
( Vi scosi t y of  unt r eat ed sampl es)

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

Pr ot ect  r ej uvenat or  mat er i al  f r om excessi vel y hi gh or  l ow t emper at ur es.   
St or e t he r ej uvenat or  at  t emper at ur es r ecommended by t he manuf act ur er .   
Smoki ng,  f i r e or  f l ames ot her  t han heat er s t hat  ar e par t  of  t he equi pment  
wi l l  not  be per mi t t ed i n t he v i c i ni t y of  heat i ng,  di st r i but i ng or  
t r ansf er r i ng oper at i ons f or  r ej uvenat or s t hat  ar e f l ammabl e.

1. 6   EQUI PMENT,  TOOLS,  AND MACHI NES

Mai nt ai n equi pment ,  t ool s,  and machi nes used i n t he per f or mance of  t he wor k 
i n a sat i sf act or y wor ki ng condi t i on.

1. 6. 1   Bi t umi nous St or age Tank

Pr ovi de bi t umi nous st or age t anks capabl e of  heat i ng t he bi t umi nous mat er i al  
under  ef f ect i ve and posi t i ve cont r ol  at  al l  t i mes t o t he r equi r ed 
t emper at ur e.  Accompl i sh heat i ng by st eam coi l s,  hot  oi l ,  el ect r i c i t y,  or  
ot her  sui t abl e met hod.  Af f i x  an ar mor ed t her momet er  t o t he t ank so t hat  t he 
t emper at ur e of  t he bi t umi nous mat er i al  may be r ead at  al l  t i mes.

1. 6. 2   Bi t umi nous Di st r i but or

Pr ovi de a bi t umi nous di st r i but or  desi gned and equi pped t o spr ay t he
bi t umi nous mat er i al  i n a uni f or m doubl e or  t r i pl e l ap at  t he t emper at ur e 
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r ecommended by t he manuf act ur er ,  at  var i abl e wi dt hs,  and at  r eadi l y  
det er mi ned and cont r ol l ed r at es f r om 0. 10 t o 1. 0 L/ squar e met er  0. 04 t o 0. 2 
gal l on/ squar e yar d wi t h an al l owabl e var i at i on f r om t he speci f i ed r at e of  
not  mor e t han pl us or  mi nus 5 per cent .   I ncl ude wi t h t he di st r i but or  
equi pment  a separ at e power  uni t  f or  t he bi t umen pump,  f ul l - c i r cul at i on 
spr ay bar s,  t achomet er ,  pr essur e gauges,  vol ume- measur i ng devi ces,  adequat e 
heat er s f or  heat i ng of  mat er i al s t o t he pr oper  appl i cat i on t emper at ur e,  a 
t her momet er  f or  r eadi ng t he t emper at ur e of  t ank cont ent s,  and a hand hose 
at t achment  sui t abl e f or  appl y i ng bi t umi nous mat er i al  manual l y t o ar eas 
i naccessi bl e t o t he di st r i but or .   Equi p t he di st r i but or  f or  c i r cul at i on and 
agi t at i on of  t he bi t umi nous mat er i al  dur i ng t he heat i ng pr ocess.

1. 6. 3   Br ooms and Bl ower s

Fur ni sh power  t ype br ooms and bl ower s sui t abl e f or  c l eani ng t he
sur f aces of  bi t umi nous pavement s.

1. 7   ENVI RONMENTAL REQUI REMENTS

Appl y t he r ej uvenat or  t o a dr y sur f ace and onl y when t he at mospher i c 
t emper at ur e i n t he shade i s 10 degr ees C 50 degr ees F or  above.   Del ay 
appl i cat i on i f  r ai n appear s i mmi nent  wi t hi n 8 hour s f ol l owi ng pl anned t i me 
of  appl i cat i on.

PART 2   PRODUCTS

2. 1   REJUVENATOR

Pr ovi de chemi cal  r ej uvenat or  havi ng a pr oven r ecor d of  sat i sf act or y 
per f or mance based on t he abi l i t y  of  t he mat er i al  t o decr ease t he v i scosi t y 
of  t he bi nder  mat er i al ,  t o r educe t he r at e of  l oss of  f i nes,  and t o r et ar d 
cr ack pr opagat i on.   Sel ect  a mat er i al  t hat  nei t her  per manent l y damages nor  
obscur es pavement  mar ki ngs.   Appr oval  of  speci f i c  appl i cat i on 
speci f i cat i ons r ecommended by t he manuf act ur er  i s  r equi r ed by t he 
Cont r act i ng Of f i cer .   Sampl e t he r ej uvenat i ng mat er i al  accor di ng t o 
ASTM D140/ D140M.   Pr ovi de r ej uvenat or  conf or mi ng t o t he f ol l owi ng t est  
requirements:

Property Requirement Test  Met hod

Resi due,  per cent 55 mi ni mum ASTM D244 ( 1)

Vi scosi t y at  60 degr ees C,  sq mm/ sec 
140 degr ees F,  cent i st okes ( 2)

80-500 ASTM D2170/ D2170M

Fl ash Poi nt  ( 3)  Cl evel and  Open Cup 
( COC) ,  degr ees C degr ees F

177 350 mi ni mum ASTM D92

( 1)   Modi f y ASTM D244 evapor at i on t est  f or  per cent  r esi due by heat i ng 50 gr am sampl es 
t o 150 degr ees C 300 degr ees F unt i l  f oami ng ceases,  cool i ng i mmedi at el y,  and 
cal cul at i ng t he r esul t s.
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Property Requirement Test  Met hod

( 2)   Vi scosi t y on t he r esi due obt ai ned f r om evapor at i on t est .

( 3)   Fl ash poi nt  on r esi due f r om evapor at i on t est .

2. 2   AGGREGATE

Det er mi ne gr adat i on of  mi ner al  aggr egat e i n accor dance wi t h ASTM C136/ C136M 
and meet  t he f ol l owi ng gr adat i on r equi r ement s:

Si eve Desi gnat i on ( mm) Per cent  by Wei ght  Passi ng

1. 18No.  16 100

0. 60No.  30 40-75

0. 30No.  50 4-12

0. 15No.  100 0-5

PART 3   EXECUTI ON

3. 1   PREPARATI ON OF SURFACE

I mmedi at el y bef or e appl y i ng t he r ej uvenat or ,  r emove l oose mat er i al ,  di r t ,  
c l ay,  or  ot her  obj ect i onabl e mat er i al  f r om t he sur f ace t o be t r eat ed.   
Af t er  t he c l eani ng oper at i on and pr i or  t o appl i cat i on of  t he r ej uvenat or ,  
t he Cont r act i ng Of f i cer  wi l l  i nspect  t he ar ea t o be t r eat ed t o det er mi ne 
f i t ness of  t he ar ea t o r ecei ve t he r ej uvenat or .

3. 2   APPLI CATI ON OF REJUVENATOR MATERI AL

Fol l owi ng pr epar at i on and subsequent  i nspect i on of  t he sur f ace,  uni f or ml y 
appl y t he r ej uvenat or  over  t he sur f ace t o be t r eat ed at  t he appr oved r at e 
wi t h an al l owabl e var i at i on f r om t he appr oved r at e of  appl i cat i on of  pl us 
or  mi nus 20 per cent  and at  t he t emper at ur e r ecommended by t he suppl i er .   To 
obt ai n uni f or m appl i cat i on of  t he r ej uvenat or  on t he sur f ace t r eat ed at  t he 
j unct i on of  pr evi ous and subsequent  appl i cat i ons,  spr ead bui l di ng paper  on 
t he sur f ace at  a suf f i c i ent  di st ance back f r om t he ends of  each appl i cat i on 
so t hat  appl i cat i on of  t he r ej uvenat or  may be st ar t ed and st opped on t he 
paper .   I mmedi at el y af t er  appl i cat i on,  r emove t he bui l di ng paper  and 
pr oper l y di spose of  i t .   Pr oper l y  t r eat  ar eas mi ssed by t he di st r i but or  
wi t h t he hand spr ay.   Do not  di st ur b t he sur f ace f or  a per i od of  at  l east  
24 hour s f ol l owi ng appl i cat i on of  t he r ej uvenat or .

3. 2. 1   Excess Rej uvenat or  Mat er i al

Pr ovi de appr oved mi ner al  aggr egat e f or  spr eadi ng,  i n suf f i c i ent  quant i t y,  
t o ef f ect i vel y bl ot  up any excess r ej uvenat or  mat er i al  r emai ni ng on t he 
t r eat ed pavement  sur f ace af t er  24 hour s.
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3. 2. 2   Pondi ng and Puddl i ng of  Rej uvenat or  Mat er i al

I f  l ow spot s and depr essi ons i n t he pavement  sur f ace cause pondi ng or  
puddl i ng of  t he r ej uvenat i ng agent ,  br oom t he pavement  sur f ace wi t h a br oom 
dr ag.   Cont i nue br oomi ng unt i l  t he pavement  sur f ace i s f r ee of  any pool s of  
excess mat er i al .

3. 2. 3   Excess Runof f  of  Rej uvenat or

Tr eat  pavement  sur f aces,  whi ch have excessi ve r unof f  of  r ej uvenat or  due t o 
sur f ace gr ade,  i n 2 or  mor e appl i cat i ons.   Per f or m each addi t i onal  
appl i cat i on af t er  t he pr i or  appl i cat i on of  mat er i al  has penet r at ed i nt o t he 
pavement.

3. 2. 4   I nsuf f i c i ent  Rej uvenat or  Mat er i al

When i t  i s  det er mi ned by t he Cont r act i ng Of f i cer  t hat  t he act ual  
appl i cat i on r at e of  t he r ej uvenat or  i s  mor e t han 20 per cent  bel ow t he 
appr oved appl i cat i on r at e,  make subsequent  appl i cat i ons of  r ej uvenat or  t o 
br i ng t he act ual  appl i cat i on r at e up t o t he appr oved r at e wi t h penet r at i on 
i nt o t he pavement  sur f ace occur r i ng wi t hi n 24 hour s af t er  appl i cat i on.

3. 3   TEST SECTI ON

Pr i or  t o appl i cat i on of  t he r ej uvenat or ,  pr epar e r epr esent at i ve t est  
sect i ons on t he pavement  t o be t r eat ed.   Tr eat  t he t est  sect i ons wi t h 
var i ous amount s of  r ej uvenat or ,  and conduct  t est s on sampl es obt ai ned f r om 
t he t op 9 mm 3/ 8 i nch of  each of  t hese t r eat ed ar eas t o measur e v i scosi t y 
and t hus det er mi ne desi r ed appl i cat i on r at e.   Obt ai n t he sampl es of  t r eat ed 
mat er i al  no sooner  t han 24 hour s af t er  appl i cat i on of  r ej uvenat or .   Sel ect  
an appl i cat i on r at e t o obt ai n t he speci f i ed r educt i on i n asphal t  v i scosi t y 
and t o ensur e t hat  al l  r ej uvenat or  mat er i al  penet r at es i nt o t he pavement  
sur f ace wi t hi n 24 hour s.   Do not  appl y r ej uvenat or  at  a r at e what  wi l l  
exceed t hat  whi ch t he pavement  can absor b wi t hi n 24 hour s.   Do not  begi n 
appl i cat i on of  t he r ej uvenat or  unt i l  t he t est  sect i ons have been eval uat ed 
and t he r equi r ed appl i cat i on r at e has been appr oved.

3. 4   SAMPLI NG AND TESTI NG

3. 4. 1   Sampling

Per f or m sampl i ng of  t he t est  sect i on bef or e and af t er  t he pavement  has been 
r ej uvenat ed.   Take sampl es f r om t he t r eat ed t est  sect i on ar eas no sooner  
t han 24 hour s af t er  appl i cat i on of  t he r ej uvenat or .

3. 4. 2   Testing

Conduct  t est s t o ext r act  t he bi t umi nous r ej uvenat or  accor di ng t o 
ASTM D2172/ D2172M and r ecover  accor di ng t o ASTM D1856.   Submi t  sampl es of  
suf f i c i ent  s i ze t o pr ovi de enough bi t umi nous bi nder  f or  det er mi nat i on of  
v i scosi t y.   Measur e v i scosi t y of  t he bi t umi nous mat er i al  i n accor dance wi t h 
ASTM D2170/ D2170M or  ASTM D2171/ D2171M,  as appl i cabl e,  and conduct ed at  60 
degr ees C140 degr ees F unl ess ot her wi se speci f i ed.   Det er mi ne t he change i n 
v i scosi t y f or  each appl i cat i on r at e of  r ej uvenat or  i n t he t est  sect i on f r om 
t est s conduct ed on sampl es t aken bef or e and sampl es t aken af t er  t he 
pavement  sur f ace has been r ej uvenat ed.   Sampl i ng and t est i ng [ ar e t he 
r esponsi bi l i t y  of  t he Cont r act or ]  [ wi l l  be by t he Gover nment ] .
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3. 4. 3   Cal i br at i on Test

Fur ni sh al l  equi pment ,  mat er i al s and l abor  necessar y t o cal i br at e t he 
bi t umi nous di st r i but or .   Per f or m t he cal i br at i on wi t h appr oved j ob 
mat er i al ,  pr i or  t o appl y i ng t he r ej uvenat or  t o t he pr epar ed sur f ace,  and i n 
accor dance wi t h ASTM D2995.

        - -  End of  Sect i on - -
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