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NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  appl y i ng a bi t umi nous- based 
r ej uvenat or  cont ai ni ng mal t enes t o t he sur f ace of  
asphal t  pavement s.   Appl i cat i on i s r est r i ct ed t o 
par ki ng l ot s,  st or age yar ds,  cont ai ner  handl i ng 
f aci l i t i es,  and ot her  s i mi l ar  l ow- speed pavement s 
due t o l oss of  ski d r esi st ance.   Bi t umi nous- based 
r ej uvenat or s ar e appl i ed wi t h convent i onal  l i qui d 
asphal t  di st r i but or  t r ucks.   Do not  appl y over  DoD 
ai r f i el d pavement s wi t hout  appr oval  of  t he Pavement s 
Di sci pl i ne Wor ki ng Gr oup or  t hei r  desi gnat ed 
r epr esent at i ve.

Rej uvenat or s ar e appl i ed t o asphal t  pavement  
sur f aces t hat  do not  have st r uct ur al  def ect s or  
envi r onment al  bl ock cr acki ng.   Sur f ace r ej uvenat or s 
penet r at e up t o about  9. 5 mi l l i met er  3/ 8 i nch i nt o 
t he pavement .   Rej uvenat or s r est or e asphal t  pavement  
bi nder  f l exi bl e pr oper t i es at  t he mol ecul ar  l evel  
and can del ay t he occur r ence of  l oad- i nduced 
st r uct ur al  di st r ess.

Resear ch suggest s t he best  asphal t  pavement  
l ongevi t y i s accompl i shed wi t h an i ni t i al  t r eat ment  
t wo t o f our  year s af t er  pavi ng t o r est or e asphal t  
bi nder  f l exi bi l i t y  l ost  dur i ng hot  pl ant  pr oduct i on,  
and t hen a r ecur r i ng t r eat ment  about  ever y f i ve 
year s t her eaf t er .   However ,  t hat  r esear ch was 
conduct ed pr i or  t o devel opment  of  Super pave PG 
bi nder s,  t her ef or e,  t he per f or mance pr ot ocol  
t i mef r ames may not  be as st r i ngent .

Sur f ace r ej uvenat or s can cause danger ous l oss of  
f r i c t i on f or  up t o a year ,  t her ef or e pr oj ect  
sel ect i on and appl i cat i on r at es r equi r e car ef ul  
i nvest i gat i on.   Resear ch has shown t hat  pavement s 
wi t h subst ant i al  oi l  or  f uel  spi l l age may negat i vel y 
i mpact  sur f ace r ej uvenat i on ef f ect i veness.
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Due t o t he many pr opr i et ar y commer ci al  pr oduct s,  
t hi s Sect i on i s wr i t t en f or  pavement  bi nder  
pr oper t i es af t er  appl i cat i on;  do not  modi f y t o use a 
speci f i ed appl i cat i on r at e.

I ndust r y has devel oped bi o- based r ej uvenat or s t hat  
can i mpr ove a hot  mi x asphal t  bi nder  but  i n a 
chemi cal l y di f f er ent  pr ocess t han t he 
bi t umi nous- based r ej uvenat or s.   Thi s Sect i on uses 
DoD r esear ched and appr oved bi t umi nous- based 
r ej uvenat or s.   Bi o- based r ej uvenat or s ar e appl i ed 
wi t h agr i cul t ur al  spr ayer s.   Bi o- based r ej uvenat or s 
ar e not  i ncor por at ed i nt o t hi s Sect i on.

Al t er nat i ve t r eat ment s t o paved or  unpaved sur f aces 
ar e:

Sect i on 32 12 36. 13 BI TUMI NOUS FOG SEAL – A l i ght  
spr ay appl i cat i on of  asphal t  emul si on t o t he sur f ace 
of  a chi p seal ,  an open- gr aded mi x,  or  a weat her ed 
asphal t  sur f ace.   I t  i s  c l assi f i ed as a Pr event i ve 
Mai nt enance pr ocess when nonst r uct ur al  cr acki ng or  
r avel i ng f i r st  begi ns.   Fog seal s of  asphal t  
emul si on sl ow t he oxi dat i on pr ocess of  asphal t  
pavement s but  ski d r esi st ance i s l ower ed.

Sect i on 32 01 13. 62 BI TUMI NOUS SURFACE TREATMENT 
[ AND]  [ SAND SEAL]  ( BST)  – used on exi st i ng unpaved 
or  paved sur f ace.   BSTs ar e l ow- cost  mai nt enance 
met hods t hat  pr oduce al l - weat her  sur f aces,  r enew 
weat her ed pavement ,  i mpr ove ski d r esi st ance,  i mpr ove 
l ane demar cat i on,  and seal  pavement  sur f aces 
i ncl udi ng smal l  cr acks.   BSTs ar e al so known as Chi p 
Seal s.

Sand Seal s ar e addr essed i n Sect i on 32 01 13. 62 
BI TUMI NOUS SURFACE TREATMENT [ AND]  [ SAND SEAL]  and 
ar e spr ay- appl i ed l i qui d asphal t  cover ed wi t h sand,  
used t o r est or e uni f or m cover ,  r est or e weat her ed 
pavement ,  and r educe r avel i ng.   The t r eat ed sur f ace 
i s r ol l ed wi t h a pneumat i c r ol l er .   Do not  appl y 
over  DoD ai r f i el d pavement s wi t hout  appr oval  of  t he 
Pavement s Di sci pl i ne Wor ki ng Gr oup or  t hei r  
desi gnat ed r epr esent at i ve.   The Feder al  Avi at i on 
Admi ni st r at i on has a s i mi l ar  pr oduct  known as Seal  
Coat .

Sl ur r y Seal  -  A mi xt ur e of  cr ushed,  wel l - gr aded 
aggr egat e ( e. g. ,  f i ne sand,  mi ner al  f i l l er )  and 
asphal t  emul si on t hat  i s spr ead over  t he ent i r e 
pavement  sur f ace wi t h ei t her  a squeegee or  spr eader  
box at t ached t o t he back of  a t r uck.   Ther e i s no 
UFGS f or  s l ur r y seal .   Appl i cat i on i s r est r i ct ed t o 
par ki ng l ot s,  st or age yar ds,  cont ai ner  handl i ng 
f aci l i t i es,  and ot her  s i mi l ar  l ow- speed pavement s 
due t o l oss of  ski d r esi st ance.   Do not  appl y over  
DoD ai r f i el d pavement s wi t hout  appr oval  of  t he 
Pavement s Di sci pl i ne Wor ki ng Gr oup or  t hei r  
desi gnat ed r epr esent at i ve.
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Mi cr o- Sur f aci ng -  Appl i ed i n a pr ocess si mi l ar  t o 
s l ur r y seal s,  mi cr o- sur f aci ng consi st s of  a mi xt ur e 
of  cat i oni c qui ck set  emul si f i ed asphal t ,  mi ner al  
aggr egat e,  mi ner al  f i l l er ,  wat er ,  and addi t i ves.   
Mi cr o- sur f aci ng pr ovi des a f r i c t i on and r api d 
r oadway sur f ace cor r ect i on.   Wi t h a speci al  mi x 
desi gn,  i t  can f i l l  r ut s up t o 19. 5 mm 1. 5 i nches 
deep.   Mat er i al  i s  mi xed i n speci al i zed,  
compar t ment al i zed,  sel f - power ed t r ucks,  and pl aced 
on t he pavement  usi ng a scr eed box wi t h auger .   
Ther e i s no UFGS f or  Mi cr o- Sur f aci ng.   Appl i cat i on 
i s r est r i ct ed t o par ki ng l ot s,  st or age yar ds,  
cont ai ner  handl i ng f aci l i t i es,  and ot her  s i mi l ar  
l ow- speed pavement s due t o l oss of  ski d r esi st ance.   
Do not  appl y over  DoD ai r f i el d pavement s wi t hout  
appr oval  of  t he Pavement s Di sci pl i ne Wor ki ng Gr oup 
or  t hei r  desi gnat ed r epr esent at i ve.  

Cape Seal  – An appl i cat i on of  mi cr o- sur f aci ng a f ew 
days af t er  const r uct i on of  a BST;  used t o cover  t he 
aggr egat es and i mpr ove aggr egat e bondi ng.   Ther e i s 
no UFGS f or  Cape Seal .   Do not  appl y over  DoD 
ai r f i el d pavement s wi t hout  appr oval  of  t he Pavement s 
Di sci pl i ne Wor ki ng Gr oup or  t hei r  desi gnat ed 
r epr esent at i ve.  

Sandwi ch Seal  – Pr ocess i s t o spr ead l ar ge 
aggr egat e,  spr ay- appl y emul si on,  t hen cover  wi t h 
smal l er  aggr egat e t o l ock i n l ar ger  aggr egat e.   
Requi r es t he use of  ver y c l ean aggr egat e.   Used t o 
i mpr ove ski d r esi st ance and seal  pavement s.   Ther e 
i s no UFGS f or  Sandwi ch Seal .   Do not  appl y over  DoD 
ai r f i el d pavement s wi t hout  appr oval  of  t he Pavement s 
Di sci pl i ne Wor ki ng Gr oup or  t hei r  desi gnat ed 
r epr esent at i ve.  

Rej uvenat or ,  Spr ay- on -  Rej uvenat or s ar e 
commer ci al l y avai l abl e pr oduct s ( pr opr i et ar y)  
desi gned t o r est or e or i gi nal  pr oper t i es t o aged 
( oxi di zed)  asphal t  bi nder s by r est or i ng t he or i gi nal  
r at i o of  asphal t enes t o mal t enes.   A r ej uvenat or  
wi l l  r et ar d t he l oss of  sur f ace f i nes and r educe t he 
f or mat i on of  addi t i onal  cr acks.   Rej uvenat or s wi l l  
not  f i l l  or  r emove exi st i ng cr acks unl ess cr acki ng 
i s ver y mi nor  hai r l i ne cr acki ng.   Ther e i s no UFGS 
f or  bi o- based r ej uvenat or s.

Rej uvenat or ,  Mi x- i n- Pl ace – Desi gned t o be used wi t h 
advanced col d or  hot  i n- pl ace r ecycl i ng of  exi st i ng 
aged asphal t  pavement s whi ch exhi bi t  r el at i vel y hi gh 
st i f f ness due t o t he aged bi nder .   Pr opr i et ar y 
chemi cal  r ej uvenat or s r educe t he br i t t l eness,  but  
al so af f ect  t he f at i gue and t her mal  cr acki ng 
pr oper t i es of  t he r ecycl ed pavement .   DoD pr ovi des a 
mi x- i n- pl ace r ej uvenat or  pr ocedur e i n TM 
5- 822- 10/ AFM 88- 6 Chapt er  6.   Sect i on 32 01 16. 70 
COLD- MI X REUSED ASPHALT PAVI NG uses emul si on 
r ecycl i ng agent s and Sect i on 32 01 16. 74 I N PLACE 
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HOT REUSED ASPHALT PAVI NG uses ASTM D4552 r ecycl i ng 
agent s.   Subst ant i al  t est i ng and engi neer i ng i s 
r equi r ed t o speci f y t he cor r ect  r ej uvenat or  or  
emul si on and r esul t ant  mi xt ur e pr oper t i es.   Do not  
appl y over  DoD ai r f i el d pavement s wi t hout  appr oval  
of  t he Pavement s Di sci pl i ne Wor ki ng Gr oup or  t hei r  
desi gnat ed r epr esent at i ve.

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 
pr esent .

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   Measur ement

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 measur ed quant i t i es 
of  l i t er s gal l ons used i n t he accept ed wor k as appr oved 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 wi t h ASTM D1250,  and pr ovi ded t hat  t he measur ed quant i t i es ar e 
not  20 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 pavement  sur f ace.
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1. 1. 1. 3   Waybi l l s  and Del i ver y Ti cket s

Submi t  waybi l l s  and del i ver y t i cket s dur i ng pr ogr ess of  t he wor k.   Bef or e 
t he f i nal  st at ement  i s al l owed,  f i l e wi t h t he Cont r act i ng Of f i cer  
cer t i f i ed waybi l l s  and cer t i f i ed del i ver y t i cket s f or  al l  bi t umi nous 
mat er i al s used i n t he const r uct i on of  t he pavement  cover ed by t he 
Cont r act .   Do not  r emove bi t umi nous mat er i al  f r om st or age unt i l  t he 
i ni t i al  out age and t emper at ur e measur ement s have been t aken.   The del i ver y 
or  st or age uni t s wi l l  not  be r el eased unt i l  t he f i nal  out age has been 
t aken.

1. 1. 2   Payment

Accept ed measur ed 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  const i t ut e f ul l  
compensat i on f or  pr ovi di ng al l  mat er i al s,  equi pment ,  pl ant ,  t est  sect i on,  
t est i ng,  and t ool s,  and f or  al l  l abor  and ot her  i nci dent al s necessar y t o 
compl et e wor k.

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 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 ( 2019)  St andar d Test  Met hod f or  Si eve 
Anal ysi s of  Fi ne and Coar se Aggr egat es

ASTM D75/ D75M ( 2019)  St andar d Pr act i ce f or  Sampl i ng 
Aggr egat es

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

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

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 D1250 ( 2019;  E 2020)  St andar d Gui de f or  Use of  
t he Joi nt  API  and ASTM Adj unct  f or  
Temper at ur e and Pr essur e Vol ume Cor r ect i on 
Fact or s f or  Gener al i zed Cr ude Oi l s,  
Ref i ned Pr oduct s,  and Lubr i cat i ng Oi l s:   
API  MPMS Chapt er  11. 1

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 D2995 ( 2023)  Det er mi ni ng Appl i cat i on Rat e of  
Bi t umi nous Di st r i but or s

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

NI ST HB 44 ( 2018)  Speci f i cat i ons,  Tol er ances,  and 
Ot her  Techni cal  Requi r ement s f or  Wei ghi ng 
and Measur i ng Devi ces

U. S.  FEDERAL HI GHWAY ADMI NI STRATI ON ( FHWA)

MUTCD ( 2009;  Rev 2012)  Manual  on Uni f or m Tr af f i c  
Cont r ol  Devi ces

1. 3   SUBMI TTALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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 ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  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 cl assi f i 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  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s 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 
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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 
and Ai r  For ce pr oj ect s.

The " S"  c l assi f i cat i on i ndi cat es submi t t al s r equi r ed 
as pr oof  of  compl i ance f or  sust ai nabi l i t y  Gui di ng 
Pr i nci pl es Val i dat i on or  Thi r d Par t y Cer t i f i cat i on 
and as descr i bed i n Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES.

Choose t he f i r st  br acket ed i t em f or  Navy and Ai r  
For ce 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"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat 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 he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

Waybi l l s  And Del i ver y Ti cket s;  G[ ,  [ _____] ]

Di st r i but or ;  G[ ,  [ _____] ]

Scal es;  G[ ,  [ _____] ]

Rej uvenat or ;  G[ ,  [ _____] ]

Recommended Temper at ur e;  G[ ,  [ _____] ]

Mi ner al  Aggr egat e;  G[ ,  [ _____] ]

SD- 04 Sampl es

Bi t umi nous- based Chemi cal  Rej uvenat or ;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Qual i t y Cont r ol ;  G[ ,  [ _____] ]

Sur f ace Pr epar at i on;  G[ ,  [ _____] ]

Test  Sect i on;  G[ ,  [ _____] ]

I nspect i on Repor t s;  G[ ,  [ _____] ]

1. 4   QUALI TY CONTROL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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NOTE:   For  pr oj ect s wher e r ej uvenat or  i s t he pr i mar y 
def i nabl e f eat ur e of  wor k,  t he t est i ng l abor at or y 
can be t he Cont r act or ' s l abor at or y,  t he r ej uvenat or  
manuf act ur er ' s l abor at or y,  or  an i ndependent  
commer ci al  l abor at or y.   Fr equent l y,  t he r ej uvenat or  
manuf act ur er  i s t he most  knowl edgeabl e.   What  i s 
i mpor t ant  i s t he l abor at or y i s accr edi t ed as 
r ef er enced.   Sel ect  t he appr opr i at e qual i t y cont r ol  
sect i on f or  t he pr oj ect  and i ncl ude wi t h Cont r act .   
I f  r ej uvenat or  i s a mi nor  par t  of  a pr oj ect ,  and an 
i ndependent  commer ci al  l abor at or y i s al r eady par t  of  
t he Cont r act ,  may sel ect  t hat  opt i on f or  cont i nui t y,  
pr ovi ded accr edi t ed i n t he appr opr i at e t est s.

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

Sampl i ng and t est i ng i s t he r esponsi bi l i t y  of  t he Cont r act or .   Per f or m 
sampl i ng and t est i ng usi ng [ a]  [ an i ndependent  commer ci al ]  t est i ng 
l abor at or y accr edi t ed i n t he r equi r ed t est s i n accor dance wi t h Sect i on 
01 45 00 QUALI TY CONTROL appr oved by t he Cont r act i ng Of f i cer .   Sampl i ng 
must  be i n accor dance wi t h ASTM D75/ D75M f or  aggr egat es and ASTM D140/ D140M
 f or  bi t umi nous mat er i al .   Cont r act i ng Of f i cer  may i nspect  t est i ng 
f aci l i t i es.   Per f or m t est s i n t he number s,  and at  t he l ocat i on and t i mes 
i ndi cat ed,  t o ensur e t hat  t he mat er i al s meet  speci f i ed r equi r ement s.   
Submi t  copi es of  t est  r esul t s wi t hi n 24 hour s af t er  compl et i on of  each 
t est .

1. 4. 1   Pr econst r uct i on Sampl i ng and Test i ng

Conduct  pr econst r uct i on sampl i ng and t est i ng of  r ej uvenat or  i n PART 2 
PRODUCTS.   Submi t  i ni t i al  t est  r esul t s of  r ej uvenat or  at  l east  30 days 
pr i or  t o st ar t i ng wor k.   Repeat  sampl i ng and t est i ng when t her e i s a 
change i n sour ce or  mat er i al .

1. 4. 2   Equi pment  Cal i br at i on

Fur ni sh al l  equi pment ,  mat er i al s,  and l abor  necessar y t o cal i br at e 
equi pment  i n accor dance wi t h par agr aph EQUI PMENT,  TOOLS,  AND MACHI NES.   
Per f or m al l  cal i br at i ons wi t h t he appr oved j ob mat er i al s and pr i or  t o 
appl y i ng t he speci f i ed coat i ngs t o t he pr epar ed sur f ace.   I nspect  al l  
equi pment  pr i or  t o st ar t  of  wor k and at  r egul ar  i nt er val s as needed dur i ng 
wor k.

1. 4. 3   Const r uct i on Qual i t y Cont r ol  Test i ng

Conduct  sampl i ng and t est i ng i n accor dance wi t h par agr aph FI ELD QUALI TY 
CONTROL.   Conduct  measur ement  and t est i ng each appl i cat i on day t o ensur e 
r ej uvenat or  appl i cat i on r at es ar e sat i sf act or y.   Submi t  copi es of  t est  
r esul t s wi t hi n 24 hour s af t er  compl et i on of  each t est .

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

Del i ver  r ej uvenat or  t o t he s i t e i n a homogenous and undamaged condi t i on.   
I nspect  t he mat er i al s f or  cont ami nat i on and damage.   Unl oad and st or e t he 
mat er i al s wi t h mi ni mal  handl i ng.   I f  r ej uvenat or  i s st or ed on pr oj ect  
s i t e,  i t  must  be st or ed i n a manner  r ecommended by t he suppl i er  and not  
exceed st or age l i f e or  t emper at ur e r anges.   Do not  al l ow r ej uvenat or  
mat er i al  t o f r eeze or  boi l .   Repl ace def ect i ve or  damaged mat er i al s.

SECTI ON 32 01 13. 64  Page 10



1. 5. 1   Bi t umi nous Del i ver y Ti cket s

For  ever y di st r i but or  l oad of  r ej uvenat or  mat er i al  br ought  t o s i t e,  
pr ovi de t he f ol l owi ng:   manuf act ur er ,  manuf act ur e dat e,  l ot  number ,  
st or age t ank number ,  and t ot al  vol ume of  r ej uvenat or  mat er i al  on t r uck.

1. 5. 2   Aggr egat e Del i ver y Ti cket s

For  ever y l oad of  mi ner al  aggr egat e br ought  t o s i t e pr ovi de t he aggr egat e 
sour ce,  suppl i er ' s aggr egat e s i ze desi gnat i on,  and t he wei ght  of  aggr egat e 
on t he t r uck.

1. 5. 3   Saf et y Pr ecaut i ons

Smoki ng,  or  open f l ames ( ot her  t han heat er s t hat  ar e par t  of  t he 
equi pment )  ar e not  per mi t t ed wi t hi n 8 met er s 25 f eet  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   Envi r onment al  Requi r ement s

Appl y t he r ej uvenat or  when t he exi st i ng sur f ace i s dr y,  and when t he 
weat her  i s not  f oggy,  r ai ny,  or  when t he wi nd vel oci t y wi l l  pr event  t he 
uni f or m appl i cat i on.   Appl y t he r ej uvenat or  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 and r i s i ng or  when 
pavement  t emper at ur e i s above 15. 5 degr ees C 60 degr ees F and r i s i ng,  and 
t he t emper at ur e has not  been bel ow 2 degr ees C 35 degr ees F f or  t he 12 
hour s pr i or  t o appl i cat i on unl ess ot her wi se di r ect ed.   Do not  appl y i f  
wi nd di sper ses r ej uvenat or  appl i cat i on.   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 t i me of  appl i cat i on.

PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

Pr ovi de bi t umi nous- based r ej uvenat or  on exi st i ng pr epar ed asphal t  pavement  
sur f ace.

2. 2   EQUI PMENT,  TOOLS,  AND MACHI NES

Pr ovi de equi pment  f or  t he pur pose i nt ended and pr oper l y mai nt ai ned i n 
sat i sf act or y and saf e oper at i ng condi t i on at  al l  t i mes.   Di scont i nue t he 
use of  equi pment  whi ch f ai l s t o saf el y pr oduce sat i sf act or y wor k and 
r epl ace wi t h sat i sf act or y equi pment .

2. 2. 1   Scal es

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   For  CONUS,  sel ect  NI ST 44 Cl ass I I I  L.   For  
OCONUS,  sel ect  t he l ocal  gover ni ng aut hor i t y,  not e 
t he t ol er ances ar e t he same as t he NI ST 44 Cl ass I I I  
L.   For  t he scal e di v i s i ons,  9 kg 20 l b i s common 
f or  manuf act ur er s;  e. g.  20 X 2000=40, 000 l b capaci t y 
f or  t he l owest  capaci t y Cl ass I I I  L scal e.

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

Use st andar d t r uck scal es of  t he beam t ype equi pped wi t h a 
wei ght - r ecor di ng devi ce.   Use scal es wi t h suf f i c i ent  s i ze and capaci t y t o 
accommodat e t he t r ucks used i n haul i ng aggr egat es.   Keep t he necessar y 

SECTI ON 32 01 13. 64  Page 11



number  of  st andar d wei ght s on hand,  at  al l  t i mes,  f or  t est i ng t he scal es.   
Per manent  or  por t abl e scal es used f or  payment  and appl i cat i on r at es must  
be cal i br at ed by a cer t i f i ed cal i br at i on agency bef or e commenci ng wor k,  
f ol l owi ng t he met hod and cal i br at i on f r equency [ i n accor dance wi t h 
NI ST HB 44 Cl ass I I I  L] [ r ecogni zed by gover ni ng l ocal  i n whi ch t he pr oj ect  
i s  l ocat ed wi t h t he scal e di v i s i on 2 kg 5 l b f or  2000 scal e di v i s i ons and 
a maxi mum of  10, 000 di v i s i ons.   Scal e accept ance t ol er ance i s 2 kg 5 l b 
f or  2000 scal e di v i s i ons,  and i ncr eases 1 kg 2. 5 l b f or  each 500 i ncr ease 
i n scal e di v i s i ons.   Exampl e:  f or  5000 scal e di v i s i ons,  t ol er ance i s 2 kg 
5 l b + ( 6 x 1 kg 2. 5 l b)  = 8 kg 15 l b. ]   Conduct  cal i br at i ons i n pr esence 
of  Cont r act i ng Of f i cer .   Pr ovi de cer t i f i ed cal i br at i on document at i on.   
Recal i br at e at  6 mont hs f r om dat e of  l ast  appr oved cal i br at i on f or  
per manent  scal es,  and weekl y f or  por t abl e scal es,  f or  t he dur at i on of  t he 
Cont r act .   Recal i br at e scal es i f  pr evi ous r ecogni zed cal i br at i on i s 
out dat ed.   Recal i br at e scal es or  equi pment  i f  di r ect ed by t he Cont r act i ng 
Of f i cer .   Pr ovi de adequat e pr ot ect i on f or  t he i ndi cat i ng and r ecor di ng 
devi ces of  t he scal es.

2. 2. 2   Di st r i but or

Pr ovi de sel f - pr opel l ed di st r i but or s wi t h pneumat i c t i r es of  such si ze and 
number  t o pr event  r ut t i ng,  shovi ng,  or  ot her wi se damagi ng t he sur f ace 
bei ng spr ayed.   Cl ean di st r i but or  t r ucks and l i nes of  al l  mat er i al s bef or e 
l oadi ng f or  pr oj ect ;  open i nspect i on hat ches when r equest ed by t he 
Cont r act i ng Of f i cer .   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 .   Pr ovi de a di st r i but or  t hat  i s  appr oved by t he Cont r act i ng 
Of f i cer  and:

a.   I s capabl e of  c i r cul at i ng and agi t at i ng t he bi t umi nous mat er i al  dur i ng 
t he heat i ng pr ocess.

b.   I s capabl e of  spr ayi ng i n a t r i pl e over l ap.   Equi p t he spr ay bar  wi t h 
t he appr opr i at e nozzl e s i zes t o achi eve a uni f or m bi t umi nous 
appl i cat i on acr oss t he pavement  at  t he speci f i ed r at e and accept abl e 
di st r i but or  speed.   Adj ust  al l  nozzl es t o 30 degr ees f r om t he spr ay 
bar  l ong axi s,  or  t o t he same angl e bet ween 15 and 30 degr ees onl y as 
r ecommended by t he manuf act ur er  and Cont r act or  wi l l  demonst r at e t hat  
t he speci f i ed appl i cat i on r at e i s achi eved.   Onl y use t he cal i br at ed 
wr ench pr ovi ded by manuf act ur er  t o adj ust  nozzl e angl e.

c.   I s desi gned and equi pped t o spr ay t he bi t umi nous mat er i al  at  var i abl e 
wi dt hs at  t he speci f i ed t emper at ur e,  at  r eadi l y det er mi ned and 
cont r ol l ed t ot al  l i qui d r at es,  f r om 0. 14 t o 4. 5 l i t er s per  squar e met er
 0. 03 t o 1. 0 gal l ons per  squar e yar d.    Oper at e t he di st r i but or  wi t hi n 
a pr essur e r ange of  172. 4 t o 517. 1 kPa 25 t o 75 psi  and 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 .

d.   Each nozzl e t o be wi t hi n 10 per cent  of  t he aver age f l ow r at e f or  al l  
t he nozzl es.   Repai r / r epl ace out  of  t ol er ance nozzl es.

e.   Pr ovi de cer t i f i cat i on of  di st r i but or  r adar  cal i br at i on f or  equi pment  
wi t h mount ed r adar  whi ch moni t or s t r avel  speed and di st ance,  used f or  
t he pr oj ect .   The dat e of  cal i br at i on i s t o be no mor e t han 6 mont hs 
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pr i or  t o pr oj ect  appl i cat i on

2. 2. 2. 1   Di st r i but or  Cal i br at i on

Ver i f y t he di st r i but or s appl i cat i on r at e no mor e t han 96 hour s pr i or  t o 
t he st ar t  of  bi t umi nous appl i cat i on f ol l owi ng ASTM D2995 Met hod B.   For  
each day of  appl i cat i on,  val i dat e usi ng t he di pst i ck met hod of  vol ume 
appl i ed di v i ded by t he appl i ed ar ea.   Repeat  ASTM D2995 cal i br at i on af t er  
7 cal endar  days af t er  st ar t  of  pr oj ect  appl i cat i on.   Submi t  bi t umi nous 
mat er i al  appl i cat i on r at e and t he r esi dual  asphal t  appl i cat i on r at e ( f or  
emul si f i ed asphal t s and cut backs)  r esul t s t o Gover nment .   Pr ovi de t he 
ASTM D2995 Met hod B cal cul at i ons f or  t r ansver se and l ongi t udi nal  
appl i cat i on r at es.

2. 2. 3   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 ,  or  el ect r i c i t y.   
Pr ovi de st eam heat er s consi st i ng of  st eam coi l s and equi pment  f or  
pr oduci ng st eam,  so desi gned t hat  t he st eam cannot  come i n cont act  wi t h 
t he bi t umi nous mat er i al .   Af f i x  an ar mor ed t her momet er  t o t he t ank wi t h a 
r ange appr opr i at e f or  manuf act ur er  r ecommended st or age t emper at ur es so 
t hat  t he t emper at ur e of  t he bi t umi nous mat er i al  may be det er mi ned at  al l  
t i mes.   Cl ean t anks and pi pel i nes of  al l  mat er i al s bef or e l oadi ng f or  
pr oj ect ;  open i nspect i on hat ches i f  r equest ed by t he Cont r act i ng Of f i cer .

2. 2. 4   Power  Br ooms and Power  Bl ower s

Pr ovi de power  br ooms and power  bl ower s capabl e of  c l eani ng sur f aces t o be 
t r eat ed.

2. 2. 5   Br oom Dr ag

Pr ovi de br oom dr ag or  hand br oom f or  r emovi ng r ej uvenat or  t hat  ponds,  
pool s,  or  i s  i n excess.

2. 2. 6   Vacuum Sweeper s

Pr ovi de sel f - pr opel l ed,  vacuum pi ckup sweeper  capabl e of  r emovi ng l oose 
sand,  wat er ,  and debr i s f r om pavement  sur f ace.

2. 3   MATERI ALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Recommend r e- st r i pi ng pavement s t r eat ed wi t h 
r ej uvenat or .

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

2. 3. 1   Rej uvenat or

Pr ovi de bi t umi nous- based chemi cal  r ej uvenat or  havi ng a demonst r at ed r ecor d 
of  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 
vi scosi t y of  t he bi nder  mat er i al ,  t hr ough mol ecul ar  modi f i cat i on of  t he 
asphal t enes and mal t enes,  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.   Pr ovi de speci f i c  appl i cat i on 
speci f i cat i ons,  r at es,  t emper at ur es,  and weat her  condi t i ons r ecommended by 
t he manuf act ur er  t o t he Cont r act i ng Of f i cer  f or  r evi ew and appr oval .   
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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  r equi r ement s i n Tabl e I :

TABLE I :  Rej uvenat or  Pr oper t i es

Pr oper t y Requi r ement 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.

( 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. 3. 2   Rej uvenat or  Appl i cat i on Rat e

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Desi gner  t o det er mi ne i f  t he pavement  sur f ace 
gr ades,  t r ansver se or  l ongi t udi nal ,  ar e t oo st eep 
f or  t he r ej uvenat or  t o adher e i n a s i ngl e 
appl i cat i on.   Typi cal l y,  bi t umi nous t ack coat  
emul si on appl i cat i on r at es of  0. 45 l i t er s per  squar e 
met er  0. 10 gal l on per  squar e yar d do not  have 
appl i cat i on i ssues wi t h gr ade.  I f  t her e i s not  a 
gr ade- r el at ed appl i cat i on i ssue,  t hen del et e t he 
br acket ed par agr aph.   

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

Det er mi ne t he appl i cat i on r at e f r om anal ysi s of  t he appl i cat i ons i n 
par agr aph TEST SECTI ON.   The appl i cat i on r at e i s t hat  whi ch r educes bi nder  
v i scosi t i es ext r act ed f r om sampl es of  t he upper  9 mm 3/ 8 i nch of  t he 
t r eat ed sur f aces 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 e)

[ 2. 3. 2. 1   Mul t i pl e Rej uvenat or  Appl i cat i ons

Tr eat  pavement  sur f aces i n t wo 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 .
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] 2. 3. 3   Mi ner al  Aggr egat e

Sampl e mi ner al  aggr egat e sand f or  bl ot t i ng i n accor dance wi t h ASTM D75/ D75M.   
Pr ovi de gr adat i on of  mi ner al  aggr egat e sand 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 i n Tabl e I I :

TABLE I I :  Mi ner al  Aggr egat e Gr adat i on

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

 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   Si t e Pr ot ect i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Modi f y t he br acket ed sent ence as appr opr i at e 
f or  t he pr oj ect  l ocat i on.   Publ i c not i ces and 
si gnage 3 days pr i or  i s  r easonabl e,  unl ess l ocal  
or di nance r equi r es ot her wi se.   Desi gner  i s t o 
i dent i f y t empor ar y par ki ng f or  homes or  busi ness 
access t hat  i s i nt er r upt ed by t he wor k and cur i ng.   
Del et e par agr aph i f  not  needed.

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

[ Pr ovi de publ i c not i ces and post  s i gnage at  l east  [ 3]  [ _____]  days i n 
advance of  st ar t i ng wor k.   Pl an det our s as pr ovi ded i n t he Cont r act  pr i or  
t o per f or mi ng wor k at  s i t e.   ] Dur i ng wor k,  pr ot ect  adj acent  bui l di ngs,  
st r uct ur es,  vehi c l es,  manhol e cover s,  i nl et  gr at es,  and t r ees t o pr event  
spl at t er i ng and mar r i ng.   Pr ot ect  manhol e cover s,  i nl et  gr at es,  el ect r i cal  
boxes,  ut i l i t y  boxes,  and ot her  s i mi l ar  pavement  penet r at i ons wi t h 
bui l di ng paper  cut  t o s i ze t o pr ot ect  t he ent i r e cast i ng s i ze and 
openi ng.   I f  t he bui l di ng paper  becomes di s l odged,  r epl ace wi t h pl ywood,  
or  ot her  cont i nuous boar d medi um,  cut  t o f i t  and of  a t hi ckness suf f i c i ent  
t o r emai n i n pl ace dur i ng r ej uvenat or  appl i cat i on.   Open and r emove debr i s 
f r om al l  cover s,  gr at es,  and boxes af t er  r ej uvenat or  appl i cat i on.  

3. 1. 2   Tr af f i c  Cont r ol

Pr ovi de war ni ng si gns and bar r i cades f or  pr oper  t r af f i c  cont r ol ,  i n 
accor dance wi t h [ MUTCD]  [ l ocal  gover ni ng t r af f i c  cont r ol  aut hor i t y] .

3. 1. 3   Sur f ace Pr epar at i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Rej uvenat or s ar e appl i ed t o pavement s t hat  
exhi bi t  no or  ver y mi nor  di st r esses.   I f  a maj or  
di st r ess i s pr esent ,  consi der  i f  t he pavement  i s an 
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appr opr i at e candi dat e f or  a r ej uvenat or .   Desi gner  
must  f i r st  desi gn appr opr i at e r epai r s t o exi st i ng 
pavement s pr i or  t o r ej uvenat or  appl i cat i on.   I f  t he 
pavement  cont ai ns subst ant i al  ar eas of  oi l  or  f uel  
spi l l  penet r at i on,  Desi gner  must  cor e and 
i nvest i gat e t he ar eas and det er mi ne dept h of  
penet r at i on t o det er mi ne i f  t her e i s an appr opr i at e 
r epai r  pr i or  t o r ej uvenat or  appl i cat i on.   Ot her wi se,  
convent i onal  mi l l  and r esur f ace,  bi t umi nous sur f ace 
t r eat ment ,  or  s i mi l ar  oper at i on may be appr opr i at e.

Some r ej uvenat or s do not  r equi r e pai nt  r emoval  
bef or e appl i cat i on.   For  t hose t hat  do,  r emoval  of  
pai nt  and r ubber  deposi t s ar e gener al l y accompl i shed 
by hi gh pr essur e wat er  bl ast i ng but  car e must  be 
used t o ensur e t hat  t he wat er  pr essur e does not  
s i gni f i cant l y damage t he asphal t  pavement  sur f ace.   
Desi gner  t o consi der  use of  Sect i on 32 01 11. 51 
RUBBER AND PAI NT REMOVAL FROM AI RFI ELD PAVEMENTS f or  
t her mopl ast i c mar ki ngs.   Few appr oved chemi cal s ar e 
ef f ect i ve and sandbl ast i ng i s not  per mi t t ed by ai r  
pol l ut i on r egul at i ons at  some l ocat i ons.   Mechani cal  
abr asi on gener al l y causes damage t o t he pavement .

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

[ [ Compl et e r epai r s t o exi st i ng pavement  as speci f i ed i n t he Cont r act  
document s]  [ and]  [ r emove exi st i ng oi l  and f uel  penet r at i on as speci f i ed i n 
Cont r act  document s] .   ] 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.   Fl ush t he sur f ace wi t h wat er  when necessar y t o 
r emove di r t  or  debr i s not  r emoved by sweepi ng or  br oomi ng;  al l ow t he 
sur f ace t o dr y af t er  f l ushi ng.   Pai nt  bonded t o t he sur f ace may r emai n.   
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  i s t o i nspect  t he ar ea t o be t r eat ed t o det er mi ne 
sui t abi l i t y  of  t he ar ea t o r ecei ve t he r ej uvenat or .

3. 2   TEST SECTI ON

Det er mi ne t he r equi r ed appl i cat i on r at es f r om t est  sect i ons on t he 
pavement  t o be t r eat ed.

3. 2. 1   Bi t umi nous Di st r i but or  Temper at ur e

Ensur e bi t umi nous mat er i al  i s  at  t he r ecommended appl i cat i on t emper at ur e 
and has been t hor oughl y cycl ed t hr ough t he di st r i but or  bar .   Test  t he 
bi t umi nous di st r i but or  under  pr essur e by means of  a t est  shot  ar ea 
( out si de t he pr oj ect  l i mi t s)  t o ensur e t her e ar e no l eaks or  dr i ppi ng f r om 
nozzl es af t er  shut - of f .

3. 2. 2   Test  Sect i on Const r uct i on

Const r uct  each t est  sect i on 30 met er s 100 f eet  i n l engt h.   Tr eat  each t est  
sect i on wi t h a di f f er ent  appl i cat i on r at e 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 
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hour s.   Do not  appl y r ej uvenat or  at  a r at e what  exceeds t hat  whi ch t he 
pavement  can absor b wi t hi n 24 hour s af t er  appl i cat i on.   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 on r epor t  has been 
eval uat ed and t he r equi r ed appl i cat i on r at e has been appr oved by t he 
Cont r act i ng Of f i cer .   Tr i al  appl i cat i on r at es may be modi f i ed as appr oved 
by t he Cont r act i ng Of f i cer .

3. 2. 3   Test  Sect i on Vi scosi t y Test i ng

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 C 140 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.   Submi t  f or  appr oval  a 
t est  r epor t  i ndi cat i ng each change i n v i scosi t y f or  each appl i cat i on r at e 
i n t he t est  sect i on.   Summar i ze t he r epor t  wi t h t he r ecommended 
appl i cat i on r at e.   Rej uvenat i ng pr oduct i on wor k may pr oceed af t er  t he 
Cont r act i ng Of f i cer  appr oves t he appl i cat i on r at e.

3. 3   REJUVENATOR MATERI AL APPLI CATI ON

Appl y r ej uvenat or  mat er i al  at  t he appr oved r at e and at  manuf act ur er ' s 
r ecommended t emper at ur e usi ng t r i pl e over l ap i n such a manner  t hat  uni f or m 
di st r i but i on i s obt ai ned over  al l  sur f aces t r eat ed.   Reduce spr ay t o 
doubl e over l ap i f  wi nd di sper ses t r i pl e over l ap and onl y i f  doubl e over l ap 
appl i es t he speci f i ed cover age,  ot her wi se di scont i nue wor k unt i l  
accept abl e cover age i s obt ai nabl e.   For  doubl e over l ap,  adj ust  di st r i but or  
oper at i on and set t i ngs t o achi eve t ar get  appl i cat i on r at e.   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 f r om each end 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 .   Remove t he bui l di ng paper  i mmedi at el y af t er  appl i cat i on.   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.   Pr ot ect  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. 4   FI ELD QUALI TY CONTROL

I nspect  appl i cat i on uni f or mi t y and det er mi ne appl i cat i on r at es of  
r ej uvenat or  each day of  appl i cat i on.

3. 4. 1   Pondi ng and Pool 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  
pool i ng of  t he r ej uvenat i ng agent ,  dr ag t he pavement  sur f ace wi t h a 
br oom.   Cont i nue br oom dr aggi 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. 4. 2   Bl ot t i ng Excess Rej uvenat or  Mat er i al

Appl y mi ner al  aggr egat e sand f or  bl ot t i 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.   Appl y bl ot t er  sand by hand or  
mechani cal  spr eader .   Af t er  r ej uvenat or  i s absor bed by bl ot t er  sand,  
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sweep,  r emove,  and di spose of  bl ot t er  sand.

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

When 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 sum of  t he appl i ed appl i cat i on r at es up t o but  
not  exceedi ng 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. 4. 4   I nspect i on Repor t s

Fur ni sh a wr i t t en r epor t  each day of  appl i cat i on c i t i ng ai r  t emper at ur e 
and humi di t y dur i ng appl i cat i on of  r ej uvenat or ,  r ej uvenat or  t emper at ur e 
dur i ng appl i cat i on,  r at e of  r ej uvenat or  appl i cat i on,  t r uck speed i n met er s 
per  mi nut e f eet  per  mi nut e,  RPM of  t r uck,  di gi t al  wet  ( shot )  r at e,  spr ay 
bar  hei ght ,  and pump set t i ng.   I ncl ude any obser vat i ons.

3. 5   SURFACE PROTECTI ON

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e br acket ed sent ence i f  pavement  
mar ki ngs ar e not  i n Cont r act .

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

Pr ot ect  f r eshl y pl aced coat i ngs f r om damage by t r af f i c .   Pr ovi de 
suf f i c i ent  war ni ng si gns and bar r i cades t o pr event  t r af f i c  over  f r eshl y 
t r eat ed sur f aces.   Pr ot ect  t r eat ed ar eas f r om t r af f i c  f or  at  l east  24 
hour s af t er  f i nal  appl i cat i on of  coat i ngs,  or  f or  such t i me as necessar y 
t o pr event  t r acki ng. [   Appl y pavement  mar ki ngs as r equi r ed i n Cont r act  
af t er  f i nal  br oomi ng. ]

        - -  End of  Sect i on - -
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