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HOT I N- PLACE RECYCLI NG OF BI TUMI NOUS PAVEMENTS
08/08

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  t he hot  i n- pl ace r ecycl i ng of  
exi st i ng bi t umi nous pavement  usi ng ei t her  s i ngl e or  
mul t i pl e pass met hods.

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

**************************************************************************
NOTE:   Exper i ence and dat a i ndi cat e t hat  scar i f y i ng 
i s f easi bl e onl y on exi st i ng asphal t  concr et e 
pavement s whi ch ar e st r uct ur al l y  sound but  i n need 
of  sur f ace l evel i ng or  whi ch exhi bi t  super f i c i al  
di st r esses.   I n t he s i ngl e pass met hod,  new asphal t  
concr et e i s ei t her  added t o or  pl aced over  t he 
exi st i ng r ecycl ed asphal t  concr et e.   An asphal t  
over l ay or  sur f ace t r eat ment  shoul d be appl i ed t o 
t he r ecycl ed pavement  when a mul t i pl e- pass r ecycl i ng 
( heat er - scar i f y i ng)  pr ocess i s t o be used.

**************************************************************************
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1. 1   MEASUREMENT AND PAYMENT PROCEDURES

**************************************************************************
NOTE:   When ot her  met hods of  measur ement  ar e desi r ed 
or  ar e necessar y,  t hi s par agr aph wi l l  be modi f i ed 
accor di ngl y.   Del et e t he second par agr aph when new 
asphal t  concr et e i s not  added t o t he mi xt ur e.   The 
t er m " r ecycl i ng agent "  i s  used her ei n t o descr i be 
any manuf act ur er  cer t i f i ed mat er i al  t hat  i s  used t o 
r ej uvenat e or  l ower  t he v i scosi t y  of  t he exi st i ng 
asphal t  cement  t o t he r equi r ed l evel s.

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

1. 1. 1   I n- Pl ace Recycl ed Mi xt ur e

The quant i t y of  hot  i n- pl ace r ecycl i ng pai d f or  wi l l  be t he number  of  squar e
 met er s 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 yar ds of  pl aned 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 wi l l  be al ong t he sur f ace of  t he pavement  and wi l l  be t o t he 
c l osest  0. 01 met er  i nch f or  wi dt h and t he c l osest  met er  f oot  f or  l engt h.   
Recycl i ng agent  wi l l  be pai d f or  by t he number  of  l i t er s gal l ons of  
mat er i al  used i n t he accept ed wor k.

1. 1. 2   New Asphal t  Concr et e

New asphal t  concr et e mi xt ur e wi l l  be pai d f or  by t he number  of  met r i c 
2000- pound t ons of  mat er i al  used i n accept ed wor k.

1. 1. 3   Payment

The quant i t i es of  r ecycl ed mi xt ur e,  [ new asphal t  concr et e] ,  [ and r ecycl i ng 
agent ]  det er mi ned as pr ovi ded above,  wi l l  be pai d f or  at  cont r act  uni t  
pr i ces per  squar e met er  yar d f or  r ecycl ed mi xt ur e [ and per  met r i c t on t on 
f or  new asphal t  concr et e]  [ and per  l i t er  gal l on f or  r ecycl i ng agent ] .   I f  
def i c i enci es i n t he f i ni shed pr oduct  exceed speci f i ed t ol er ances,  no 
payment  wi l l  be made f or  such ar eas of  pavement  unt i l  t he def ect i ve ar eas 
ar e cor r ect ed and accept ed by t he Cont r act i ng Of f i cer .

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 
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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 C117 ( 2017)  St andar d Test  Met hod f or  Mat er i al s 
Fi ner  t han 75- um ( No.  200)  Si eve i n 
Mi ner al  Aggr egat es by Washi ng

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 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 D2041/ D2041M ( 2011)  Theor et i cal  Maxi mum Speci f i c  
Gr avi t y and Densi t y of  Bi t umi nous Pavi ng 
Mixtures

ASTM D2170/ D2170M ( 2010)  Ki nemat i c  Vi scosi t y of  Asphal t s 
(Bitumens)

ASTM D2171/ D2171M ( 2010)  Vi scosi t y  of  Asphal t s by Vacuum 
Capi l l ar y Vi scomet er

ASTM D2172/ D2172M ( 2017)  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 D2726/ D2726M ( 2017)  St andar d Test  Met hod f or  Bul k 
Speci f i c  Gr avi t y  and Densi t y of  
Non- Absor pt i ve Compact ed Bi t umi nous 
Mixtures

ASTM D3381/ D3381M ( 2013)  Vi scosi t y- Gr aded Asphal t  Cement  f or  
Use i n Pavement  Const r uct i on

ASTM D3665 ( 2012;  R 2017)  St andar d Pr act i ce f or  
Random Sampl i ng of  Const r uct i on Mat er i al s

ASTM D4552/ D4552M ( 2010;  R 2016;  E 2016)  St andar d Pr act i ce 
f or  Cl assi f y i ng Hot - Mi x Recycl i ng Agent s

ASTM D75/ D75M ( 2014)  St andar d Pr act i ce f or  Sampl i ng 
Aggregates

ASTM D946/ D946M ( 2015)  Penet r at i on- Gr aded Asphal t  Cement  
f or  Use i n Pavement  Const r uct i on

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

COE CRD- C 649 ( 1995)  St andar d Test  Met hod f or  Uni t  
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Wei ght ,  Mar shal l  St abi l i t y ,  and Fl ow of  
Bi t umi nous Mi xt ur es

COE CRD- C 650 ( 1995)  St andar d Met hod f or  Densi t y and 
Per cent  Voi ds of  Compact ed Bi t umi nous 
Pavi ng Mi xt ur es

1. 3   SYSTEM DESCRI PTI ON

1. 3. 1   Equi pment ,  Tool s,  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 at  al l  t i mes,  and i n conf or mance wi t h 
appl i cabl e gover ni ng r egul at i ons f or  l ocal  ai r  pol l ut i on cont r ol s.   Pr ovi de 
equi pment  capabl e of  per f or mi ng r ecycl i ng oper at i ons at  a mi ni mum r at e of  
600 squar e met er s 720 squar e yar ds per  hour  t o t he dept h r equi r ed.

1. 3. 2   Heating

Pr ovi de heat i ng uni t s t hat  use r adi ant  heat  wi t h no f l ame di r ect l y on t he 
pavement .   The combust i on chamber  shal l  be i nsul at ed and t ot al l y  encl osed.   
Shi el d t he heat i ng uni t s wi t h an encl osed hood t o hol d i n t he heat  and t o 
pr ot ect  wor ker s and sur r oundi ng ar eas.

1. 3. 3   Scarifying/Milling

Pr ovi de scar i f y i ng or  hot  mi l l i ng equi pment  t hat  i s  abl e t o penet r at e t he 
pavement  sur f ace so as t o cut  t o t he speci f i ed dept h wi t hout  t ensi l e 
f r act ur i ng t he aggr egat e i n t he pavement .   When used f or  t hi s pur pose,  t he 
scar i f i er s or  hot  mi l l i ng heads shal l  be abl e t o t hor oughl y mi x t he 
r ecycl ed mi xt ur e wi t h any mat er i al  t hat  i s  added as par t  of  t he r ecycl i ng 
pr ocess.   Pr ovi de equi pment  wi t h hei ght  adj ust ment s t o c l ear  obst acl es i n 
t he pavement .

1. 3. 4   Di st r i but i on and Mi xi ng

Pr ovi de at  l east  one uni t  of  t he r ecycl i ng equi pment  capabl e of  uni f or ml y 
di st r i but i ng and mi xi ng t he r ecycl i ng agent  [ and new asphal t  concr et e]  wi t h 
t he r ecycl ed mat er i al .   Di st r i but i on of  t he added mat er i al  shal l  have a 
posi t i ve f eed and shut - of f  l i nked t o t he movement  of  t he uni t .   The r ange 
of  appl i cat i on shal l  be wi t hi n t hat  r equi r ed f or  t he pr oj ect  and shoul d be 
cont r ol l abl e t o pl us or  mi nus 0. 023 L/ squar e met er  0. 05 gal l ons/ squar e yar d.   
Heat  t he r ecycl i ng agent ,  at  t he t i me of  appl i cat i on,  t o wi t hi n pl us or  
mi nus 14 degr ees C 25 degr ees F of  t he t emper at ur e of  t he r ecycl ed mi xt ur e.

1. 3. 5   Placement

**************************************************************************
NOTE:   Uni t s used i n s i ngl e- pass met hod r ecycl i ng 
shoul d have aut omat ed gr ade and cr oss- sl ope 
cont r ol s.   Mul t i pl e- pass met hod uni t s 
( heat er - scar i f y i ng)  gener al l y  do not  have aut omat ed 
controls.

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

Pr ovi de a uni t  capabl e of  spr eadi ng and l evel i ng t he r ecycl ed mi xt ur e 
uni f or ml y acr oss t he pr ocessed wi dt h and wi t h a v i br at or y or  t ampi ng scr eed 
t o f i ni sh t he r ecycl ed mi xt ur e sur f ace.
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1. 3. 6   Straightedge

Fur ni sh and mai nt ai n at  t he s i t e,  i n good condi t i on,  one 3. 66 met er  12 f oot  
st r ai ght edge f or  each f i ni shi ng uni t  ( paver )  f or  t est i ng t he f i ni shed 
sur f ace.   Make st r ai ght edges avai l abl e f or  Gover nment  use.   St r ai ght edges 
shal l  be const r uct ed of  al umi num or  ot her  l i ght wei ght  met al ,  wi t h bl ades of  
box or  box- gi r der  cr oss sect i on wi t h f l at  bot t om,  r ei nf or ced t o i nsur e 
r i gi di t y and accur acy and wi t h handl es t o f aci l i t at e movement  on t he 
pavement.

1. 4   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.

Use t he " S"  c l assi f i cat i on onl y i n SD- 11 Cl oseout  
Submi t t al 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.

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 
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SUBMI TTAL PROCEDURES:

SD- 04 Sampl es

Samples

SD- 06 Test  Repor t s

Fi el d Test i ng and Sampl i ng

1. 5   QUALI TY ASSURANCE

**************************************************************************
NOTE:   The amount  of  sampl i ng and t est i ng r equi r ed 
wi l l  depend upon t he t ype of  hot  i n- pl ace r ecycl i ng 
per f or med.   Mul t i pl e- pass or  heat er - scar i f y i ng 
pr ocesses do not  add any addi t i onal  mat er i al s and 
wi l l  onl y r equi r e t est i ng f or  t he amount  of  
r ecycl i ng agent  t o be added t o t he mi xt ur e.   The 
si ngl e- pass r emi x pr ocesses may r equi r e 
j ob- mi x- f or mul a t est s when new asphal t  concr et e i s  
t o be combi ned wi t h t he r ecycl ed mi xt ur e.

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

1. 5. 1   I ni t i al  Sampl i ng and Test i ng

Per f or m sampl i ng and t est i ng usi ng a commer ci al  t est i ng l abor at or y or  
Cont r act or ' s f ac i l i t i es,  upon appr oval  by t he Cont r act i ng Of f i cer .   No wor k 
r equi r i ng t est i ng wi l l  be per mi t t ed unt i l  t he t est i ng f aci l i t i es have been 
i nspect ed and appr oved.   The f i r s t  i nspect i on wi l l  be at  t he expense of  t he 
Gover nment .   Cost  i ncur r ed by t he Gover nment ,  f or  any subsequent  i nspect i on 
r equi r ed because of  f ai l ur e of  t he f aci l i t i es t o pass t he f i r st  i nspect i on,  
wi l l  be char ged t o t he Cont r act or .

1. 5. 2   Samples

Take r ecycl abl e asphal t  pavement  f or  l abor at or y t est s i n accor dance wi t h 
ASTM D75/ D75M.   Submi t  a 200 kg 400 l b sampl e of  exi st i ng asphal t  
concr et e.   Wher e a s i ngl e- pass r emi x pr ocess i s used,  a 100 kg 200 l b 
sampl e of  each new aggr egat e st ockpi l e t o make bl ended sampl es f or  t he mi x 
desi gn,  a 20 l i t er  5 gal  sampl e of  asphal t  cement ,  and a 20 l i t er  5 gal  
sampl e of  r ecycl i ng agent .   Submi t  al l  sampl es not  l ess t han [ 30]  [ _____]  
days bef or e t he mat er i al  i s  r equi r ed i n t he wor k.   Sampl es of  r ecycl i ng 
agent s shal l  be t aken i n accor dance wi t h ASTM D140/ D140M.   Pr i or  t o t he 
st ar t  of  t he wor k,  obt ai n sampl es f r om t he exi st i ng pavement  f r om at  l east  
t wo l ocat i ons t o pr ovi de mat er i al s r epr esent at i ve of  t he pavement .   Use 
t hese sampl es t o det er mi ne [ t he amount  of  r ecycl i ng agent  r equi r ed t o 
achi eve t he mi xt ur e pr oper t i es as pr ovi ded i n par agr aph JOB- MI X FORMULA. ]  
[ t he speci f i ed j ob- mi x f or mul a ( JMF) . ]   Fur ni sh t he JMF t o t he Cont r act i ng 
Of f i cer  wi t hi n 30 days af t er  t he awar d of  t he cont r act  and pr i or  t o t he 
st ar t  of  r ecycl i ng oper at i ons.

1. 6   ENVI RONMENTAL REQUI REMENTS

Per f or m hot  i n- pl ace r ecycl i ng pr ocedur es onl y when t he exi st i ng pavement  
i s  dr y and t he pavement  sur f ace t emper at ur e i s above 15 degr ees C 60 
degr ees F.
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PART 2   PRODUCTS

**************************************************************************
NOTE:   Desi gner  wi l l  del et e t he i nappl i cabl e 
par agr aphs and r enumber  al l  subsequent  par agr aphs 
accor di ngl y.   For  s i ngl e- pass r emi x met hods,  a mi x 
desi gn or  JMF cont ai ni ng t he t ype and amount  of  new 
aggr egat es and asphal t  cement  shoul d be devel oped.   
The mat er i al  r equi r ement s f or  t he new aggr egat es and 
asphal t  cement  used t o pr oduce t he new asphal t  
concr et e shoul d be l i s t ed bel ow.   The r equi r ement s 
l i s t ed shoul d be as gi ven i n Sect i on 32 12 15. 13 
HOT- MI X ASPHALT AI RFI ELD PAVI NG.

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

2. 1   RECYCLI NG AGENTS

**************************************************************************
NOTE:   The appr opr i at e t ype of  r ecycl i ng agent  
( r ej uvenat or )  shoul d be sel ect ed dependi ng on t he 
t ype and met hod of  r ecycl i ng t o be accompl i shed.

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

The r ecycl i ng agent  shal l  be [ a hot - mi x r ecycl i ng agent  of  Gr ade [ _____] ,  
conf or mi ng t o ASTM D4552/ D4552M]  [ t he r ej uvenat or  [ _____] ] .

2. 2   JOB- MI X FORMULA

**************************************************************************
NOTE:   Onl y a s i ngl e- pass r emi x pr ocess wi l l  al l ow 
t he use of  a JMF t hat  r equi r es a gi ven gr adat i on.   
Thi s s i ngl e- pass pr ocess i nvol ves t he addi t i on of  
new asphal t  concr et e and pr ovi des a met hod of  
i mpr ovi ng t he gr adat i on and mi xt ur e pr oper t i es of  
t he r ecycl ed mi xt ur e.   When t he r emi x pr ocess i s 
ut i l i zed,  t he Gover nment  wi l l  have t o sampl e and 
pr ovi de i nf or mat i on concer ni ng t he mat er i al  
pr oper t i es ( asphal t  cont ent  and gr adat i on)  of  t he 
exi st i ng pavement  t o t he bi ddi ng par t i es.   An edi t ed 
ver si on of  ei t her  Sect i on 32 12 15. 13 HOT- MI X 
ASPHALT AI RFI ELD PAVI NG shoul d be added t o t he 
pr oj ect  speci f i cat i ons i ndi cat i ng mat er i al  and 
mi xt ur e pr oper t i es r equi r ed i n t he JMF.   I ncl ude t he 
sect i ons i n br acket s when t he s i ngl e- pass r emi x 
pr ocess i s speci f i ed.   A sui t abl e par agr aph 
concer ni ng mi xt ur e and i ndi v i dual  component  
t ol er ances must  be added.   These t ol er ances must  
al l ow f or  var i at i ons i n t he exi st i ng pavement  and 
wi l l  gener al l y  be l ess st r i ngent  t han t hose usual l y 
appl i ed t o new hot - mi x asphal t  concr et e.   Typi cal  
t ol er ance r equi r ement s ar e gi ven i n t he pr evi ousl y 
l i s t ed Sect i ons.   The gr ade of  asphal t  speci f i ed 
shoul d be t hat  whi ch i s gener al l y  speci f i ed f or  t hat  
location.

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

a.   [ The Gover nment  wi l l  pr ovi de i nf or mat i on on t he exi st i ng asphal t  
concr et e pavement  t o al l ow t he Cont r act or  t o devel op a JMF f or  t he 
r ecycl ed mi xt ur e. ]  [ Fur ni sh,  f or  accept ance,  a JMF t o t he Cont r act i ng 
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Of f i cer  meet i ng t he r equi r ement s of  Sect i on 32 12 15. 13 HOT- MI X ASPHALT 
AI RFI ELD PAVI NG. ]   The Cont r act i ng Of f i cer  wi l l  ver i f y t hi s JMF t hr ough 
sampl es of  mat er i al s submi t t ed by t he Cont r act or .

b.   No payment  wi l l  be made f or  hot  i n- pl ace r ecycl ed mi xt ur es pr oduced 
pr i or  t o t he compl et i on and accept ance of  t he JMF.   The JMF wi l l  
i ndi cat e [ t he gr adat i on of  t he aggr egat e]  [ and]  [ a def i ni t e per cent age 
of  [ asphal t  and]  r ecycl i ng agent  t o be added t o t he mi xt ur e] .  The 
amount  of  [ asphal t  and]  r ecycl i ng agent  shal l  be gi ven as per  squar e 
met er  yar d of  r ecycl ed mat er i al .

c.   Devel op t he JMF by combi ni ng var i ous per cent ages of  t he sel ect ed 
r ecycl i ng agent  wi t h t he exi st i ng pavement  mat er i al .   I ncr ease t he 
amount  of  r ecycl i ng agent  i n t he r ecycl ed mi xt ur e unt i l  t he voi d 
cont ent  of  speci mens made accor di ng t o COE CRD- C 649 decr eases bel ow 
3. 5 per cent .   Thi s wi l l  pr ovi de t he maxi mum amount  of  r ecycl i ng agent  
t hat  can be added t o t he mi xt ur e.   At  t hi s maxi mum amount ,  and at  l east  
one l ower  per cent age of  r ecycl i ng agent ,  ext r act  t he asphal t  cement  
f r om t he sampl es made and r ecover ed accor di ng t o ASTM D2172/ D2172M and 
ASTM D1856,  r espect i vel y.

d.   Obt ai n t he v i scosi t y of  t he r ecover ed asphal t  cement s i n accor dance 
wi t h ei t her  ASTM D2170/ D2170M or  ASTM D2171/ D2171M.   The amount  of  
r ecycl i ng agent  used i n t he r ecycl ed mi xt ur e shal l  be t he amount  t hat  
r esul t s i n an asphal t  v i scosi t y equi val ent  t o [ ASTM D946/ D946M]  [
ASTM D3381/ D3381M] ,  Gr ade [ _____]  or  t hat  whi ch r esul t s i n a mi ni mum 
voi d cont ent  of  3. 5 per cent .

e.   The JMF wi l l  al l ow an asphal t  cont ent  t ol er ance of  pl us or  mi nus 10 
per cent  of  t he amount  speci f i ed i n t he JMF.   [ New asphal t  concr et e,  t o 
be pl aced on t op of  t he r ecycl ed mi xt ur e,  shal l  have a JMF meet i ng t he 
r equi r ement s gi ven i n Sect i on 32 12 15. 13 HOT- MI X ASPHALT AI RFI ELD 
PAVING].

PART 3   EXECUTI ON

3. 1   PREPARATI ON OF SURFACE

Pr i or  t o r ecycl i ng,  c l ean t he pavement  sur f ace of  al l  l oose and f or ei gn or  
obj ect i onabl e mat er i al  wi t h br ooms or  ot her  sui t abl e met hods.   Local i zed 
pat chi ng,  st r uct ur al  cor r ect i ons,  and adj ust ment s t o exi st i ng st r uct ur es 
( i . e. ,  manhol e cover s)  shoul d be compl et ed pr i or  t o t he r ecycl i ng pr ocess.

3. 2   HEATING

**************************************************************************
NOTE:   The amount  of  heat  appl i ed t o t he pavement  
shoul d be cont r ol l ed t o avoi d damagi ng t he heat ed 
pavement .   Excess heat  wi l l  bur n and t her ef or e 
damage t he asphal t  bi nder .   Exper i ence has shown 
t hat  dense gr aded asphal t  concr et e pavement s t hat  
ar e r el at i vel y l ean i n asphal t  cement  cont ent  ar e 
easi est  t o heat .

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

Pr ovi de heat i ng uni t s of  suf f i c i ent  number  and si ze t o heat  t he pavement  
sur f ace as r equi r ed f or  successf ul  scar i f y i ng and/ or  hot  mi l l i ng t o t he 
r equi r ed dept h.   Do not  al l ow t hese uni t s t o over heat  t he exi st i ng 
pavement .   Gener at e suf f i c i ent  heat  t o r esul t  i n a mi ni mum r ecycl ed mi xt ur e 
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t emper at ur e of  115 degr ees C 240 degr ees F as t he mi xt ur e i s bei ng pl aced.   
The maxi mum t emper at ur e of  t he r ecycl ed mi xt ur e shoul d not  exceed 143 
degr ees C 290 degr ees F at  any t i me dur i ng t he r ecycl i ng pr ocess.

3. 3   RECYCLI NG PROCEDURE

**************************************************************************
NOTE:   Based on t he r equi r ement s of  t he pr oj ect ,  t he 
speci f i er  wi l l  sel ect  ei t her  a s i ngl e-  or  
mul t i pl e- pass met hod of  r ecycl i ng.   The si ngl e pass 
met hod i s f ur t her  br oken down i nt o r emi x and r epave 
pr ocedur es.   The mul t i pl e- pass met hod r equi r es a 
wear i ng sur f ace whi ch can nor mal l y be appl i ed 
anywher e f r om i mmedi at el y pr i or  t o compact i on of  t he 
r ecycl ed mi xt ur e t o sever al  weeks l at er .

The f ol l owi ng par agr aphs shoul d be edi t ed accor di ng 
t o t he t ype of  r ecycl i ng t o be accompl i shed.

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

3. 3. 1   Si ngl e- Pass Met hod

Per f or m t he s i ngl e- pass met hod consi st i ng of  sel f - cont ai ned,  
sel f - pr opel l ed,  aut omat ed uni t s capabl e of  heat i ng,  scar i f y i ng and/ or  hot  
r ot ar y mi xi ng and r edi st r i but i ng t he r ecycl ed mi xt ur e.   The mi xt ur e shal l  
consi st  of  t he exi st i ng pavement ,  r ecycl i ng agent ,  and new asphal t  concr et e 
t o t he speci f i ed dept h and desi gn ( Remi xi ng) .   Aut omat i cal l y  f eed t he 
r ecl ai med mat er i al  i nt o a mi xi ng uni t .   Add a r ecycl i ng agent  and,  when 
r equi r ed,  new asphal t  concr et e t o t he r ecl ai med mat er i al  at  t he mi xer .   
Speci f y t he t ype and quant i t y of  t he new asphal t  concr et e and t he 
pr opor t i on of  new mat er i al  and r ecl ai med mat er i al  i n t he JMF.   Thor oughl y 
mi x al l  mat er i al s whi l e mai nt ai ni ng t he mi ni mum t emper at ur e of  115 degr ees C
 240 degr ees F.   Af t er  [ mi x i ng,  t he combi ned bi t umi nous mat er i al ]  [ t he 
addi t i on of  t he r ecycl i ng agent ,  t he r ecl ai med mat er i al  shal l  be gat her ed 
by a l evel i ng devi ce equi pped wi t h auger s f or  mi xi ng and pl acement  t o a 
uni f or m dept h over  t he wi dt h bei ng pr ocessed ( Repavi ng) ] .   Pl ace a l ayer  of  
new hot  bi t umi nous pavement  mat er i al  conf or mi ng t o t he JMF over  t he 
r ecycl ed mi x whi l e i t  s t i l l  has a r esi dual  mi ni mum t emper at ur e of  107 
degr ees C225 degr ees F.   Thi s l ayer  shal l  be aut omat i cal l y  f ed i nt o a 
f i ni shi ng uni t  ( paver )  whi ch has aut omat i c scr eed cont r ol  f or  l ongi t udi nal  
l evel i ng of  t he homogeneous r ecycl ed mi xt ur e t o t he r equi r ed t hi ckness i n 
conf or mance wi t h t he speci f i ed cr oss- sect i on.

3. 3. 2   Mul t i pl e- Pass Met hod

Per f or m t he mul t i pl e- pass met hod consi st i ng of  sel f - cont ai ned,  
sel f - pr opel l ed or  t owed,  aut omat ed uni t s capabl e of  heat i ng,  scar i f y i ng 
and/ or  hot  r ot ar y mi xi ng,  r edi st r i but i ng,  and scr eedi ng.   The equi pment  
used i n t he met hod shal l  al so pr ovi de f or  cont r ol l ed l evel i ng at  t he cr own 
and acr oss t he scr eed t o i nsur e a cr oss- sect i on t hat  conf or ms t o t he 
pavement  pr of i l e speci f i ed.   Cont r ol  t he heat i ng t o pr ovi de a mi ni mum 
r ecycl ed mi xt ur e t emper at ur e of  115 degr ees C 240 degr ees F behi nd t he 
scr eed.   The uni t  shal l  be abl e t o uni f or ml y di st r i but e t he speci f i ed 
amount  of  r ecycl i ng agent  t hr oughout  t he r ecycl ed mi xt ur e.   Appl y a wear i ng 
cour se meet i ng t he r equi r ement s of  Sect i on 32 12 15. 13 HOT- MI X ASPHALT 
AI RFI ELD PAVI NG f ol l owi ng compl et i on of  t he r ecycl i ng pr ocess.
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3. 4   JOINTS

Heat  t he exi st i ng pavement  a mi ni mum of  100 mm 4 i nchesbeyond t he wi dt h of  
t he r ecycl i ng.   When r ecycl i ng adj acent  t o an exi st i ng hot - mi x r ecycl ed 
pavement  mat ,  t he heat i ng shal l  ext end 150 mm 6 i nches  i nt o t he exi st i ng 
mat  and at  l east  100 mm 4 i nches of  t hi s mat  shal l  be r ecycl ed wi t h t he new 
mat.

3. 5   COMPACTION

**************************************************************************
NOTE:   The compact i on r equi r ed wi l l  depend on t he 
pavement  appl i cat i on.   Pavement s subj ect ed t o hi gh 
t i r e pr essur e ( over  690 kPa 100 psi )  vehi c l es,  heavy 
l oads,  or  numer ous appl i cat i on of  l oads wi l l  r equi r e 
a mi ni mum densi t y or  degr ee of  compact i on of  94 
per cent  of  t he t heor et i cal  maxi mum speci f i c  gr avi t y 
of  t he r ecycl ed mi xt ur e.   Pavement s subj ect ed t o l ow 
t i r e pr essur e ( equal  t o or  l ess t han 690 kPa 100 psi
)  vehi c l es,  l i ght er  l oads,  or  f ewer  appl i cat i ons of  
l oads wi l l  r equi r e a mi ni mum densi t y or  degr ee of  
compact i on of  91 per cent  of  t he t heor et i cal  maxi mum 
speci f i c  gr avi t y  of  t he r ecycl ed mi xt ur e.

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

The densi t y achi eved dur i ng compact i on shal l  be [ 94]  [ 91]  per cent  of  t he 
t heor et i cal  maxi mum speci f i c  gr avi t y as det er mi ned accor di ng t o 
ASTM D2041/ D2041M.   Convent i onal  asphal t  concr et e r ol l er s and pr ocedur es 
can be used f or  compact i on;  however ,  a pneumat i c r ol l er  shoul d be used i n 
t he pr ocess because i t  can i mpr ove compact i on wher e odd si ze par t i c l es or  
var i at i ons i n l i f t  t hi ckness exi st .

3. 6   TEST SECTI ON

**************************************************************************
NOTE:   Use of  a t est  sect i on i s r ecommended f or  al l  
hot  i n- pl ace r ecycl i ng pr oj ect s,  especi al l y  f or  
s i ngl e- pass met hods of  const r uct i on.   Pl acement  of  
t est  sect i ons i n t wo adj acent  pavi ng l anes shoul d be 
r equi r ed f or  r ecycl i ng of  pavement  ar eas wher e 
ext ensi ve l ongi t udi nal  const r uct i on j oi nt s wi l l  be 
r equi r ed,  i . e.  par ki ng l ot s.

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

Pr i or  t o t he st ar t  of  t he r ecycl i ng,  r ecycl e a l engt h of  pavement  at  l east  
15 met er s 50 f eet  l ong t o t he dept h r equi r ed i n t he pr oj ect .   At  t he 
di r ect i on of  t he Cont r act i ng Of f i cer ,  pl ace t hi s t est  sect i on i n t wo 
adj acent  pavi ng l anes t o demonst r at e j oi nt  const r uct i on.   Recycl ed mi xt ur e 
shal l  be pl aced or  spr ead and r ol l ed wi t h t he equi pment  t o be used i n t he 
pr oj ect  and i n accor dance wi t h r equi r ement s speci f i ed above.   Thi s t est  
sect i on wi l l  be t est ed and eval uat ed as a f ul l  days pr oduct i on and shal l  
conf or m t o al l  speci f i cat i on r equi r ement s.   The t est  sect i on may be l ocat ed 
i n one of  t he l ess cr i t i cal  ar eas of  t he pr oj ect  pavement  const r uct i on,  as 
di r ect ed by t he Cont r act i ng Of f i cer .   Begi n f ul l  pr oduct i on i f  t est s 
r esul t s ar e sat i sf act or y,  and as appr oved by t he Cont r act i ng Of f i cer .   I f  
t he t est  sect i on was const r uct ed wi t hi n t he pr oj ect  boundar i es,  keep i t  i n 
pl ace as par t  of  t he compl et ed pavement .   I f  t est s i ndi cat e t hat  t he 
pavement  does not  conf or m t o speci f i cat i on r equi r ement s,  make necessar y 
adj ust ment s t o oper at i ons and pr ocedur es i mmedi at el y,  and const r uct  anot her  
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t est  sect i on,  al l  at  no addi t i onal  cost  t o t he Gover nment .   Const r uct  
addi t i onal  t est  sect i ons,  as necessar y and as di r ect ed by t he Cont r act i ng 
Of f i cer ,  t o be sampl ed and t est ed f or  conf or mance wi t h speci f i cat i on 
r equi r ement s.   D0 not  st ar t  f ul l  pr oduct i on wi t hout  t est  sect i on appr oval  
by t he Cont r act i ng Of f i cer .

3. 7   ACCEPTABI LI TY OF WORK

3. 7. 1   Fi el d Test i ng and Sampl i ng

Per f or m f i el d t est s i n suf f i c i ent  number s t o ensur e t hat  t he speci f i cat i ons 
ar e bei ng met .   Submi t  copi es of  t est  r esul t s wi t hi n 24 hour s of  mat er i al  
sampl i ng.   Submi t  copi es of  t est  r epor t s on mat er i al  pr oper t i es of  exi st i ng 
asphal t  pavement  [ and new asphal t  concr et e] ,  not  l ess t han [ 30]  [ _____]  
days bef or e t he mat er i al  i s  r equi r ed i n t he wor k.   I ncl ude wi t h t he t est  
r epor t s i nf or mat i on est abl i shi ng compl i ance wi t h t he speci f i cat i ons 
det ai l ed her ei n and i n r ef er enced publ i cat i ons.   Cer t i f i ed copi es of  t he 
r ecycl i ng agent  manuf act ur er ' s t est  r epor t s i ndi cat i ng compl i ance wi t h 
appl i cabl e speci f i ed r equi r ement s,  not  l ess t han [ 30]  [ _____]  days bef or e 
t he mat er i al  i s  r equi r ed i n t he wor k.   Test i ng i s t he Cont r act or ' s 
r esponsi bi l i t y  t o be per f or med by an appr oved commer ci al  l abor at or y.   
Per f or m t he f ol l owi ng t est s at  t he appr opr i at e t i me;  t hey wi l l  be t he 
mi ni mum accept abl e f or  each t ype of  oper at i on.

3. 7. 1. 1   Mi xt ur e Pr oper t i es

**************************************************************************
NOTE:   Sel ect  t he i nf or mat i on i n t he f i r st  set  of  
br acket s when t he s i ngl e- pass r emi x pr ocess i s used 
and sel ect  t he i nf or mat i on i n t he second set  of  
br acket s when t he mul t i pl e pass pr ocess i s used.   
The mi xt ur e shoul d nor mal l y be sampl ed and t est ed 
t wi ce a day or  once f or  ever y 4 hour s of  pr oduct i on 
or  pl acement .

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

[ Obt ai n a sampl e of  t he r ecycl ed mi xt ur e f or  ever y [ _____]  hour s of  mi x 
pr oduct i on.   Ext r act  t he asphal t  cement  f r om t he mi x accor di ng t o 
ASTM D2172/ D2172M.   The asphal t  cont ent  of  t he r ecycl ed mat er i al  shal l  be 
wi t hi n t he t ol er ance gi ven i n par agr aph JOB- MI X FORMULA.   Det er mi ne t he 
gr adat i on of  t he ext r act ed aggr egat e accor di ng t o ASTM C117 and 
ASTM C136/ C136M.   The ext r act ed gr adat i on shal l  meet  t he JMF and t he 
cor r espondi ng t ol er ances. ]  [ Recor d t he amount  of  r ecycl i ng agent  used per  
day al ong wi t h t he squar e met er  yar d ar ea r ecycl ed.   Use t hese val ues t o 
ver i f y t hat  t he cor r ect  amount  of  r ecycl i ng agent  i s  bei ng added t o t he 
r ecycl ed mi xt ur e. ]

3. 7. 1. 2   Densi t y Test i ng

**************************************************************************
NOTE:   A 150 mm 6 i nch cor e sampl e i s r equi r ed wher e 
t he dept h of  r ecycl i ng i s l ess t han 38 mm 1. 5 i nch.   
When t he t ot al  dept h of  r ecycl i ng exceeds 38 mm 1. 5 
i nch a 100 mm 4 i nch cor e sampl e wi l l  be 
suf f i c i ent .   The per cent age of  densi t y r equi r ed 
shoul d be based on t he dept h and degr ee of  mi xt ur e 
cont r ol  of  t he r ecycl i ng pr ocess used.   Gener al l y,  
t he per cent age of  densi t y shoul d r ange f r om 91 t o 94 
per cent  of  t he t heor et i cal  maxi mum speci f i c  gr avi t y.
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**************************************************************************

Obt ai n one 150 mm 6 i nches cor e sampl e f or  each [ _____]  squar e met er s yar ds 
of  hot  i n- pl ace r ecycl ed mi xt ur e.   Det er mi ne t he l ocat i on of  t he cor e 
sampl es accor di ng t o ASTM D3665.   The densi t y of  t he cor es shal l  be 
det er mi ned accor di ng t o ei t her  COE CRD- C 650 or  ASTM D2726/ D2726M.   The 
cor es shal l  have a mi ni mum densi t y equal  t o [ _____]  per cent  of  t he 
t heor et i cal  maxi mum speci f i c  gr avi t y det er mi ned accor di ng t o 
ASTM D2041/ D2041M.

3. 7. 2   Gr ade Conf or mance

**************************************************************************
NOTE:   For  pavement s i n ai r cr af t  t r af f i c  ar eas,  such 
as ai r f i el d r unways and t axi ways,  l i nes of  l evel s t o 
det er mi ne el evat i on of  t he pl aned pavement  wi l l  be 
r un l ongi t udi nal l y and t r ansver sel y at  i nt er val s not  
exceedi ng 7. 6 met er s 25 f eet .

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

Test  t he f i ni shed sur f ace of  t he r ecycl ed pavement ,  f or  conf or mance wi t h 
t he pl an- gr ade r equi r ement s and accept ance i n t he pr esence of  t he 
Cont r act i ng Of f i cer ,  by r unni ng l i nes of  l evel s at  i nt er val s of  [ _____]  
met er s f eet  l ongi t udi nal l y and [ _____]  met er s f eet  t r ansver sel y t o 
det er mi ne t he el evat i on of  t he compl et ed pavement .   The f i ni shed sur f ace 
shal l  not  var y mor e t han 15 mm 0. 6 i nch f r om t he est abl i shed pl an gr ade 
l i ne and el evat i on.   Fi ni shed sur f aces at  j unct ur es wi t h ot her  pavement s 
shal l  coi nci de wi t h f i ni shed sur f aces of  abut t i ng pavement s.

3. 7. 3   Surface-Smoothness

Af t er  compl et i on of  t he r ecycl i ng oper at i on,  t he f i ni shed sur f ace wi l l  be 
t est ed by t he Gover nment  usi ng t he st r ai ght edge.   Locat i on and devi at i on 
f r om st r ai ght edge of  al l  measur ement s wi l l  be r ecor ded.   Ot her  appr oved 
devi ces may be used pr ovi ded t hat ,  when sat i sf act or i l y  and pr oper l y  
oper at ed,  such devi ces r eveal  al l  sur f ace i r r egul ar i t i es exceedi ng t he 
t ol er ances speci f i ed.   Cor r ect  sur f ace i r r egul ar i t i es t hat  depar t  f r om t he 
t est i ng edge by mor e t han 6 mm 1/ 4 i nch as di r ect ed.

        - -  End of  Sect i on - -
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