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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  hot - mi x asphal t  pavement  f or  
l evel i ng,  bi nder ,  and wear i ng cour ses usi ng v i r gi n 
materials.

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) .

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

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on i s not  i nt ended f or  
use i n hot - mi x r ecycl i ng.

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

**************************************************************************
NOTE:   The f ol l owi ng i nf or mat i on shal l  be shown on 
drawings:

1.   Layout  and geomet r y of  pavi ng.

2.   Cr oss sect i on and t hi ckness of  pavi ng.
**************************************************************************

**************************************************************************
NOTE:   Ret ai n onl y t he desi r ed mi xes i n l evel i ng,  
bi nder ,  and wear i ng cour ses.   For  ai r f i el d pr oj ect s,  
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aggr egat e gr adat i ons shal l  be as shown i n Tabl e I  .   
For  vehi cul ar  pavement ,  show gr adat i ons f or  
vehi cul ar  pavement  f r om  l ocal  st at e hi ghway 
depar t ment  ( as appr opr i at e t o t he Mar shal l  Met hod 
f or  Desi gn and Cont r ol  of  Bi t umi nous Pavi ng 
Mi xt ur es) .   Gener al l y,  t he maxi mum si ze of  aggr egat e 
f or  wear i ng cour se shoul d not  exceed 40 per cent  of  
t he desi gned t hi ckness of  t he cour se ( i . e. ,  cour se 
t hi ckness di v i ded by 2. 5) ;  i n no case shoul d t he 
aggr egat e s i ze exceed 25 mm one i nch or  one- hal f  t he 
t hi ckness of  t he compact ed wear i ng cour se or  
t wo- t hi r ds t he t hi ckness of  any bi nder  or  l evel i ng 
cour se;  gr adat i on r equi r ement s f or  t he l evel i ng 
cour se shoul d be speci f i ed t o sui t  t he pr oj ect  and 
may var y f r om a f i ne wear i ng cour se mi x t o a coar se 
bi nder  cour se mi x as di ct at ed by pr oj ect  
r equi r ement s.  When appr opr i at e,  t he wear i ng cour se 
mi x may be speci f i ed as an opt i on f or  t he l evel i ng 
and/ or  bi nder  cour se mi xes.

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

PART 1   GENERAL

1. 1   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.

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI CI ALS 
(AASHTO)

AASHTO M 156 ( 2013;  R 2017)  St andar d Speci f i cat i on f or  
Requi r ement s f or  Mi xi ng Pl ant s f or  
Hot - Mi xed,  Hot - Lai d Bi t umi nous Pavi ng 
Mixtures

AASHTO M 320 ( 2017)  St andar d Speci f i cat i on f or  
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Per f or mance- Gr aded Asphal t  Bi nder

ASPHALT I NSTI TUTE ( AI )

AI  MS- 2 ( 2015)  Asphal t  Mi x Desi gn Met hods

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 C127 ( 2015)  St andar d Test  Met hod f or  Densi t y,  
Rel at i ve Densi t y  ( Speci f i c  Gr avi t y) ,  and 
Absor pt i on of  Coar se Aggr egat e

ASTM C128 ( 2015)  St andar d Test  Met hod f or  Densi t y,  
Rel at i ve Densi t y  ( Speci f i c  Gr avi t y) ,  and 
Absor pt i on of  Fi ne Aggr egat e

ASTM C131/ C131M ( 2014)  St andar d Test  Met hod f or  Resi st ance 
t o Degr adat i on of  Smal l - Si ze Coar se 
Aggr egat e by Abr asi on and I mpact  i n t he 
Los Angel es Machi ne

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 C188 ( 2016)  St andar d Test  Met hod f or  Densi t y of  
Hydr aul i c Cement

ASTM C29/ C29M ( 2017a)  St andar d Test  Met hod f or  Bul k 
Densi t y ( " Uni t  Wei ght " )  and Voi ds i n 
Aggregate

ASTM C88 ( 2013)  St andar d Test  Met hod f or  Soundness 
of  Aggr egat es by Use of  Sodi um Sul f at e or  
Magnesi um Sul f at e

ASTM D1073 ( 2016)  Fi ne Aggr egat e f or  Bi t umi nous 
Pavi ng Mi xt ur es

ASTM D1188 ( 2007;  E 2010)  Bul k Speci f i c  Gr avi t y and 
Densi t y of  Compact ed Bi t umi nous Mi xt ur es 
Usi ng Par af f i n- Coat ed Speci mens

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

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 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 D242/ D242M ( 2009;  R 2014)  Mi ner al  Fi l l er  f or  
Bi t umi nous Pavi ng Mi xt ur es
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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 D3666 ( 2016)  St andar d Speci f i cat i on f or  Mi ni mum 
Requi r ement s f or  Agenci es Test i ng and 
I nspect i ng Road and Pavi ng Mat er i al s

ASTM D4867/ D4867M ( 2009;  R 2014)  Ef f ect  of  Moi st ur e on 
Asphal t  Concr et e Pavi ng Mi xt ur es

ASTM D546 ( 2017)  St andar d Test  Met hod f or  Si eve 
Anal ysi s of  Mi ner al  Fi l l er  f or  Asphal t  
Pavi ng Mi xt ur es

ASTM D692/ D692M ( 2015)  Coar se Aggr egat e f or  Bi t umi nous 
Pavi ng Mi xt ur es

ASTM D6927 ( 2015)  St andar d Test  Met hod f or  Mar shal l  
St abi l i t y  and Fl ow of  Bi t umi nous Mi xt ur es

ASTM D70 ( 2009;  E 2009)  Speci f i c  Gr avi t y and 
Densi t y of  Semi - Sol i d Bi t umi nous Mat er i al s 
( Pycnomet er  Met hod)

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

ASTM D854 ( 2014)  Speci f i c  Gr avi t y of  Soi l  Sol i ds by 
Wat er  Pycnomet er

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

ASTM D979/ D979M ( 2015)  Sampl i ng Bi t umi nous Pavi ng Mi xt ur es

1. 2   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 
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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 . ] [ f or  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

**************************************************************************
NOTE:   I ncl ude r equi r ement s f or  t est  sect i on[ s]  i n 
al l  pr oj ect s wi t h 4, 500 met r i c t ons 5, 000 t ons or  
mor e of  asphal t i c  concr et e.   Test  sect i ons may be 
consi der ed necessar y and speci f i ed i n smal l er  
pr oj ect s i f  t he pavement  st r uct ur e i s cr i t i cal  and 
t he cost  of  a t est  sect i on i s deemed t o be 
j ust i f i ed.   Nor mal l y,  a t est  sect i on i s r equi r ed 
onl y f or  t he wear i ng cour se.   I f  i t  i s  deemed 
necessar y t o t est  ot her  cour ses,  t he speci f i cat i ons 
must  be modi f i ed t o sui t .

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

Bi t umi nous pavement

] SD- 05 Desi gn Dat a

Job- mi x f or mul a

  Submi t  a j ob- mi x f or mul a,  pr epar ed speci f i cal l y  f or  t hi s pr oj ect  
[ wi t hi n one year  of  submi t t al  f or  r oads] ,  f or  appr oval  [ by t he 
Gover nment ]  pr i or  t o pr epar i ng and pl aci ng t he bi t umi nous 
mi xt ur e.   Desi gn mi x usi ng pr ocedur es cont ai ned i n Chapt er  V,  
Mar shal l  Met hod of  Mi x Desi gn,  of  AI  MS- 2.   For mul as shal l  

SECTI ON 32 12 17  Page 7



i ndi cat e physi cal  pr oper t i es of  t he mi xes as shown by t est s made 
by a commer ci al  l abor at or y appr oved by t he Cont r act i ng Of f i cer ,  
usi ng mat er i al s i dent i cal  t o t hose t o be pr ovi ded on t hi s 
pr oj ect .   Submi t  f or mul as wi t h mat er i al  sampl es.  Job- mi x f or mul a 
f or  each mi xt ur e shal l  be i n ef f ect  unt i l  modi f i ed i n wr i t i ng by 
t he Cont r act or  and appr oved by t he Cont r act i ng Of f i cer .   Pr ovi de a 
new j ob- mi x f or mul a f or  each sour ce change.   Submi t t al  shal l  
i ncl ude al l  t est s i ndi cat ed i n MI X DESI GN sect i on of  t hi s 
specification.

ASPHALT CEMENT BI NDER

MI X DESI GN

SD- 06 Test  Repor t s

Speci f i c  gr avi t y  t est  of  asphal t

Coar se aggr egat e t est s

Wei ght  of  s l ag t est

Per cent  of  cr ushed pi eces i n gr avel

Fi ne aggr egat e t est s

Speci f i c  gr avi t y  of  mi ner al  f i l l er

Bi t umi nous mi xt ur e t est s

Aggr egat es t est s

Bi t umi nous mi x t est s

Pavement  cour ses

  Submi t  i n accor dance wi t h par agr aph ent i t l ed " Mock- Up Test  
Section."

1. 3   QUALI TY ASSURANCE

1. 3. 1   Saf et y Requi r ement s

Pr ovi de adequat e and saf e st ai r ways wi t h handr ai l s  t o t he mi xer  pl at f or m,  
and saf e and pr ot ect ed l adder s or  ot her  means f or  accessi bi l i t y  t o pl ant  
oper at i ons.   Guar d equi pment  and exposed st eam or  ot her  hi gh t emper at ur e 
l i nes or  cover  wi t h a sui t abl e t ype of  i nsul at i on.

[ 1. 3. 2   Mock- Up Test  Sect i on

**************************************************************************
NOTE:  I ncl ude r equi r ement s f or  t est  sect i on[ s]  i n 
al l  pr oj ect s wi t h 4, 500 met r i c t ons 5, 000 t ons or  
mor e of  asphal t i c  concr et e.   Test  sect i ons may be 
consi der ed necessar y and speci f i ed i n smal l er  
pr oj ect s i f  t he pavement  st r uct ur e i s cr i t i cal  and 
t he cost  of  a t est  sect i on i s deemed t o be 
j ust i f i ed.   Nor mal l y,  a t est  sect i on i s r equi r ed 
onl y f or  t he wear i ng cour se.   I f  i t  i s  deemed 
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necessar y t o t est  ot her  cour ses,  t he speci f i cat i ons 
must  be modi f i ed t o sui t .

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

Pr i or  t o f ul l  pr oduct i on of  t he [ bi nder  and]  wear i ng cour se[ s] ,  pr epar e a 
quant i t y of  bi t umi nous mi xt ur e accor di ng t o t he j ob- mi x f or mul a.   Const r uct  
a t est  sect i on 60 m 200 f eet  l ong by not  l ess t han 3 m 10 f eet  wi de and of  
t he same compact ed dept h speci f i ed f or  t he const r uct i on of  t he cour se whi ch 
t he t est  sect i on r epr esent s.   The under l y i ng gr ade or  pavement  st r uct ur e 
upon whi ch t he t est  sect i on i s t o be const r uct ed shal l  be t he same as t he 
r emai nder  of  t he cour se r epr esent ed by t he t est  sect i on.   The equi pment  
used i n const r uct i on of  t he t est  sect i on shal l  be t he same t ype and wei ght  
t o be used on t he r emai nder  of  t he cour se r epr esent ed by t he t est  sect i on.   
Test  not  l ess t han t wo sampl es of  t he mi xt ur e pr oduced at  t he pl ant  f or  
gr adat i on,  asphal t  cement  cont ent ,  st abi l i t y ,  f l ow,  ai r  voi ds,  voi ds i n 
mi ner al  aggr egat e,  and i n wei ght .   Obt ai n not  l ess t han t hr ee cor es f r om 
t he t est  st r i p f or  densi t y and t hi ckness t est s.   Check t he t est  sect i on f or  
smoot hness and f i ni sh sur f ace t ext ur e.   I f  t he t est  sect i on shoul d pr ove t o 
be unsat i sf act or y,  make t he necessar y adj ust ment s t o t he mi x desi gn,  pl ant  
oper at i on,  t r anspor t at i on,  l aydown,  [ and]  [ or ]  r ol l i ng pr ocedur es.   
Addi t i onal  t est  sect i ons,  as r equi r ed,  shal l  be const r uct ed and eval uat ed 
f or  conf or mance t o t he speci f i ed r equi r ement s.   When t est  sect i ons do not  
conf or m t o speci f i ed r equi r ement s,  r emove and r epl ace t he bi t umi nous 
pavement .   A mar gi nal  qual i t y  t est  sect i on t hat  has been pl aced i n an ar ea 
of  l i t t l e or  no t r af f i c  may be l ef t  i n pl ace.   I f  a second t est  sect i on 
al so does not  meet  speci f i ed r equi r ement s,  r emove bot h sect i ons at  t he 
Cont r act or ' s expense.   Ful l  pr oduct i on shal l  not  begi n wi t hout  t he 
Cont r act i ng Of f i cer ' s appr oval .

] 1. 3. 3   Requi r ed Dat a

Job- mi x f or mul a shal l  show t he f ol l owi ng:

a.   Sour ce and pr opor t i ons,  per cent  by wei ght ,  of  each i ngr edi ent  of  t he 
mixture;

b.   Cor r ect  gr adat i on,  t he per cent ages passi ng each si ze s i eve l i s t ed i n 
t he speci f i cat i ons f or  t he mi xt ur e t o be used,  f or  t he aggr egat e and 
mi ner al  f i l l er  f r om each separ at e sour ce and f r om each di f f er ent  s i ze 
t o be used i n t he mi xt ur e and f or  t he composi t e mi xt ur e;

c.   Amount  of  mat er i al  passi ng t he 75 mi cr omet er s No.  200 si eve det er mi ned 
by dr y s i evi ng;

d.   Number  of  bl ows of  hammer  compact i on per  s i de of  mol ded speci men;

e.   Temper at ur e v i scosi t y r el at i onshi p of  t he asphal t  cement ;

f .   St abi l i t y ,  f l ow,  per cent  voi ds i n mi ner al  aggr egat e,  per cent  ai r  voi ds,  
uni t  wei ght ;

g.   Asphal t  absor pt i on by t he aggr egat e;

h.   Ef f ect i ve asphal t  cont ent  as per cent  by wei ght  of  t ot al  mi x;

i .   Temper at ur e of  t he mi xt ur e i mmedi at el y upon compl et i on of  mi x i ng;

j .   Asphal t  per f or mance gr ade [ v i scosi t y gr ade]  [  penet r at i on r ange] ;  and
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k.   Cur ves f or  t he [ l evel i ng]  [ bi nder ]  [ and]  wear i ng cour se[ s] .

1. 3. 4   Charts

Pl ot  and submi t ,  on a gr ai n s i ze char t ,  t he speci f i ed aggr egat e gr adat i on 
band,  t he j ob- mi x gr adat i on and t he j ob- mi x t ol er ance band.

1. 3. 5   Sel ect i on of  Opt i mum Asphal t  Cont ent

Base sel ect i on on per cent  of  t ot al  mi x and t he aver age of  val ues at  t he 
f ol l owi ng poi nt s on t he cur ves f or  each mi x:

a.   St abi l i t y :   Peak

b.   Uni t  Wei ght :   Peak

c.   Per cent  Ai r  Voi ds:   Medi an

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

I nspect  mat er i al s del i ver ed t o t he s i t e f or  damage and st or e wi t h a mi ni mum 
of  handl i ng.   St or e aggr egat es i n such a manner  as t o pr event  segr egat i on,  
cont ami nat i on,  or  i nt er mi xi ng of  t he di f f er ent  aggr egat e s i zes.

1. 5   ENVI RONMENTAL CONDI TI ONS

Pl ace bi t umi nous mi xt ur e onl y dur i ng dr y weat her  and on dr y sur f aces.  Pl ace 
cour ses onl y when t he sur f ace t emper at ur e of  t he under l y i ng cour se i s 
gr eat er  t han 7 degr ees C 45 degr ees F f or  cour se t hi cknesses gr eat er  t han 
25 mm one i nch and 13 degr ees C 55 degr ees F f or  cour se t hi cknesses 25 mm 
one i nch or  l ess.

1. 6   CONSTRUCTI ON EQUI PMENT

Cal i br at ed equi pment ,  such as scal es,  bat chi ng equi pment ,  spr eader s and 
si mi l ar  equi pment ,  shal l  have been r ecal i br at ed by a cal i br at i on l abor at or y 
appr oved by t he Cont r act i ng Of f i cer  wi t hi n [ 12]  [ _____]  mont hs of  
commenci ng wor k.

1. 6. 1   Mi x i ng Pl ant

**************************************************************************
NOTE:   I nser t  mi ni mum accept abl e capaci t y.   Suggest  
25 kg/ s 100 t ons/ hr ,  except  wher e pr oj ect  schedul e 
r equi r ement s need gr eat er  pr oduct i on capaci t i es.

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

Desi gn,  coor di nat e,  and oper at e t he mi xi ng pl ant  t o pr oduce a mi xt ur e 
wi t hi n t he j ob- mi x f or mul a t ol er ances and t o meet  t he r equi r ement s of  
AASHTO M 156,  i ncl udi ng addi t i onal  pl ant  r equi r ement s speci f i ed her ei n.   
The pl ant  shal l  be a bat ch t ype,  cont i nuous mi x t ype or  dr um- dr yer  mi xer  
t ype,  and shal l  have suf f i c i ent  capaci t y t o handl e t he new bi t umi nous 
const r uct i on.   Mi ni mum pl ant  capaci t y shal l  be [ 25]  [ _____]  kg/ s [ 100]  
[ _____]  t ons per  hour .   The mi xi ng pl ant  and equi pment  shal l  r emai n 
accessi bl e at  al l  t i mes f or  i nspect i ng oper at i on,  ver i f y i ng wei ght s,  
pr opor t i ons and char act er  of  mat er i al s,  and checki ng mi xt ur e t emper at ur es.   
The pl ant  and pl ant  s i t e shal l  meet  t he r equi r ement s of  Sect i on 01 57 19 
TEMPORARY ENVI RONMENTAL CONTROLS.
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1. 6. 1. 1   Col d Aggr egat e Feeder

Pr ovi de pl ant  wi t h a f eeder  or  f eeder s capabl e of  del i ver i ng t he maxi mum 
number  of  aggr egat e s i zes r equi r ed i n t hei r  pr oper  pr opor t i on.   Pr ovi de 
adj ust ment  f or  t ot al  and pr opor t i onal  f eed and f eeder s capabl e of  bei ng 
l ocked i n any posi t i on.   When mor e t han one col d el evat or  i s  used,  f eed 
each el evat or  as a separ at e uni t  and i nst al l  i ndi v i dual  cont r ol s i nt egr at ed 
wi t h a mast er  cont r ol .

1. 6. 1. 2   Dryer

Pr ovi de r ot ar y dr um- dr yer  whi ch cont i nuousl y agi t at es t he mi ner al  aggr egat e 
dur i ng t he heat i ng and dr yi ng pr ocess.   When one dr yer  does not  dr y t he 
aggr egat e t o speci f i ed moi st ur e r equi r ement s,  pr ovi de addi t i onal  dr yer s.

1. 6. 1. 3   Pl ant  Scr eens and Bi ns f or  Bat ch and Cont i nuous Mi x Pl ant s

Use scr een t o obt ai n accur at e gr adat i on and al l ow no bi n t o cont ai n mor e 
t han 10 per cent  over si ze or  under si ze.   I nspect  scr eens each day pr i or  t o 
commenci ng wor k f or  pl ugged,  wor n,  or  br oken scr eens.   Cl ean pl ugged 
scr eens and r epl ace wor n or  br oken scr eens wi t h new scr eens pr i or  t o 
begi nni ng oper at i ons.   Di v i de hot  aggr egat e bi ns i nt o at  l east  t hr ee 
compar t ment s ar r anged t o ensur e separ at e and adequat e st or age of  
appr opr i at e f r act i ons of  t he aggr egat e.

1. 6. 1. 4   Test i ng Labor at or y

Pr ovi de a t est i ng l abor at or y f or  cont r ol  and accept ance t est i ng f unct i ons 
dur i ng per i ods of  mi x pr oduct i on,  sampl i ng and t est i ng,  and whenever  
mat er i al s subj ect  t o t he pr ovi s i ons of  t hese speci f i cat i ons ar e bei ng 
suppl i ed or  t est ed.   The l abor at or y shal l  pr ovi de adequat e equi pment ,  
space,  and ut i l i t i es as r equi r ed f or  t he per f or mance of  t he speci f i ed t est s.

1. 6. 1. 5   Sur ge and St or age Bi ns

Use f or  t empor ar y st or age of  hot  bi t umi nous mi xt ur es wi l l  be per mi t t ed 
under  t he f ol l owi ng condi t i ons:

a.   When st or ed i n sur ge bi ns f or  a per i od of  t i me not  t o exceed 3 hour s.

b.   When st or ed i n i nsul at ed and heat ed st or age bi ns f or  a per i od of  t i me 
not  t o exceed 12 hour s.   I f  i t  i s  det er mi ned by t he Cont r act i ng Of f i cer  
t hat  t her e i s an excessi ve amount  of  heat  l oss,  segr egat i on and 
oxi dat i on of  t he mi xt ur e due t o t empor ar y st or age,  di scont i nue use of  
sur ge bi ns or  st or age bi ns.

1. 6. 1. 6   Dr um- Dr yer  Mi xer

Do not  use dr um- dr yer  mi xer  i f  speci f i ed r equi r ement s of  t he bi t umi nous 
mi xt ur e or  of  t he compl et ed bi t umi nous pavement  cour se cannot  be met .   I f  
dr um- dr yer  mi xer  i s  pr ohi bi t ed,  use ei t her  bat ch or  cont i nuous mi x pl ant s 
meet i ng t he speci f i cat i ons and pr oduci ng a sat i sf act or y mi x.

1. 6. 2   Pavi ng Equi pment

1. 6. 2. 1   Spr eadi ng Equi pment

Sel f - pr opel l ed el ect r oni cal l y  cont r ol l ed t ype,  unl ess ot her  equi pment  i s  
aut hor i zed [ by t he Cont r act i ng Of f i cer ] .   Equi p spr eadi ng equi pment  of  t he 
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sel f - pr opel l ed el ect r oni cal l y  cont r ol l ed t ype wi t h hopper s,  t ampi ng or  
v i br at i ng devi ces,  di st r i but i ng scr ews,  el ect r oni cal l y  adj ust abl e scr eeds,  
and equal i z i ng devi ces.   Capabl e of  spr eadi ng hot  bi t umi nous mi xt ur es 
wi t hout  t ear i ng,  shovi ng,  or  gougi ng and t o pr oduce a f i ni shed sur f ace of  
speci f i ed gr ade and smoot hness.   Oper at e spr eader s,  when l ayi ng mi xt ur e,  at  
var i abl e speeds bet ween 25 and 230 mm per  second 5 and 45 f eet  per  mi nut e.   
Desi gn spr eader  wi t h a qui ck and ef f i c i ent  st eer i ng devi ce;  a f or war d and 
r ever se t r avel i ng speed;  and aut omat i c devi ces t o adj ust  t o gr ade and 
conf i ne t he edges of  t he mi xt ur e t o t r ue l i nes.   The use of  a spr eader  t hat  
l eaves i ndent ed ar eas or  ot her  obj ect i onabl e i r r egul ar i t i es i n t he f r esh 
l ai d mi x dur i ng oper at i ons i s pr ohi bi t ed.

1. 6. 2. 2   Rol l i ng Equi pment

Sel f - pr opel l ed pneumat i c- t i r ed r ol l er s suppl ement ed by t hr ee- wheel  and 
t andem t ype st eel  wheel  r ol l er s.   The number ,  t ype and wei ght  of  r ol l er s 
shal l  be suf f i c i ent  t o compact  t he mi xt ur e t o t he r equi r ed densi t y wi t hout  
det r i ment al l y  af f ect i ng t he compact ed mat er i al .   Rol l er s shal l  be sui t abl e 
f or  r ol l i ng hot - mi x bi t umi nous pavement s and capabl e of  r ever si ng wi t hout  
backl ash.   Pneumat i c- t i r ed r ol l er s shal l  be capabl e of  bei ng oper at ed bot h 
f or war d and backwar d wi t hout  t ur ni ng on t he mat ,  and wi t hout  l ooseni ng t he 
sur f ace bei ng r ol l ed.   Equi p r ol l er s wi t h sui t abl e devi ces and appar at us t o 
keep t he r ol l i ng sur f aces wet  and pr event  adher ence of  bi t umi nous mi xt ur e.  
Vi br at or y r ol l er s especi al l y  desi gned f or  bi t umi nous concr et e compact i on 
may be used pr ovi ded r ol l er s do not  i mpai r  st abi l i t y  of  pavement  st r uct ur e 
and under l y i ng l ayer s.   Repai r  depr essi ons i n pavement  sur f aces r esul t i ng 
f r om use of  v i br at or y r ol l er s.   Rol l er s shal l  be sel f - pr opel l ed,  s i ngl e or  
dual  v i br at i ng dr ums,  and st eel  dr i ve wheel s,  as appl i cabl e;  equi pped wi t h 
var i abl e ampl i t ude and separ at e cont r ol s f or  ener gy and pr opul s i on.

1. 6. 2. 3   Hand Tamper s

Mi ni mum wei ght  of  11 kg 25 pounds wi t h a t ampi ng f ace of  not  mor e t han 
0. 032 squar e met er  50 squar e i nches.

1. 6. 2. 4   Mechani cal  Hand Tamper s

Commer ci al  t ype,  oper at ed by pneumat i c pr essur e or  by i nt er nal  combust i on.

PART 2   PRODUCTS

2. 1   AGGREGATES

Gr ade and pr opor t i on aggr egat es and f i l l er  so t hat  combi ned mi ner al  
aggr egat e conf or ms t o speci f i ed gr adi ng.

2. 1. 1   Coar se Aggr egat es

**************************************************************************
NOTE:   When coar se and/ or  f i ne aggr egat e avai l abl e 
l ocal l y i s  of  quest i onabl e or  unsat i sf act or y 
qual i t y ,  modi f y par agr aphs t o al l ow onl y speci f i c  
t ype( s)  of  aggr egat e wi t h a sat i s f act or y per f or mance 
record.

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

ASTM D692/ D692M,  except  as modi f i ed her ei n.   At  l east  75 per cent  by wei ght  
of  aggr egat e r et ai ned on t he 4. 75 mm No.  4 s i eve shal l  have t wo or  mor e 
f r act ur ed f aces.   Per cent age of  wear ,  Los Angel es t est ,  except  f or  s l ag,  
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shal l  not  exceed 40 i n accor dance wi t h ASTM C131/ C131M.   Wei ght  of  s l ag 
shal l  not  be l ess t han 1120 kg per  cubi c met er  70 pounds per  cubi c f oot .   
Soundness t est  i s  r equi r ed i n accor dance wi t h ASTM C88;  af t er  5 cycl es,  
l oss shal l  not  be mor e t han 12 per cent  when t est ed wi t h sodi um sul f at e or  
18 per cent  when t est ed wi t h magnesi um sul f at e.

2. 1. 2   Fi ne Aggr egat e

**************************************************************************
NOTE:   When coar se and/ or  f i ne aggr egat e avai l abl e 
l ocal l y i s  of  quest i onabl e or  unsat i sf act or y 
qual i t y ,  modi f y par agr aphs t o al l ow onl y speci f i c  
t ype( s)  of  aggr egat e wi t h a sat i s f act or y per f or mance 
record.

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

ASTM D1073,  except  as modi f i ed her ei n.   Fi ne aggr egat e shal l  be pr oduced by 
cr ushi ng st one,  s l ag or  gr avel  t hat  meet s r equi r ement s f or  wear  and 
soundness speci f i ed f or  coar se aggr egat e.   Wher e necessar y t o obt ai n t he 
gr adat i on of  aggr egat e bl end or  wor kabi l i t y ,  nat ur al  sand may be used.  
Quant i t y of  nat ur al  sand t o be added shal l  be appr oved [ by t he Cont r act i ng 
Of f i cer ]  and shal l  not  exceed [ 15]  [ _____]  per cent  of  wei ght  of  coar se and 
f i ne aggr egat e and mat er i al  passi ng t he 75 mi cr omet er s No.  200si eve.

2. 1. 3   Mi ner al  Fi l l er

Nonpl ast i c mat er i al  meet i ng t he r equi r ement s of  ASTM D242/ D242M.

2. 1. 4   Aggr egat e Gr adat i on

**************************************************************************
NOTE:   Del et e f r om Tabl e I ,  t he gr adat i ons t hat  wi l l  
not  be used as a par t  of  t hi s pr oj ect .   Gener al l y,  
t he l ayer  t hi ckness shoul d be at  l east  57 mm ( 2. 25 
i nches)  f or  gr adat i on 1,  37 mm ( 1. 5 i nches)  f or  
gr adat i on 2 and 28 mm ( 1 i nch)  f or  gr adat i on 3 shown 
i n Tabl e 2.   Use of  gr adat i on 3 shoul d be l i mi t ed t o 
shoul der s and l evel i ng cour ses.

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

The combi ned aggr egat e gr adat i on shal l  conf or m t o gr adat i ons speci f i ed i n 
Tabl e I ,  when t est ed i n accor dance wi t h ASTM C136/ C136M and ASTM C117,  and 
shal l  not  var y f r om t he l ow l i mi t  on one si eve t o t he hi gh l i mi t  on t he 
adj acent  s i eve or  v i ce ver sa,  but  gr ade uni f or ml y f r om coar se t o f i ne.

Tabl e I .   Aggr egat e Gr adat i ons

Gr adat i on 1 Gr adat i on 2 Gr adat i on 3

Si eve Si ze,  mm 
inch

Per cent  Passi ng
by Mass

Per cent  Passi ng
by Mass

Per cent  Passi ng by
Mass

25. 0 1 100 --- ---

19. 0 3/ 4 76-96 100 ---
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Tabl e I .   Aggr egat e Gr adat i ons

Gr adat i on 1 Gr adat i on 2 Gr adat i on 3

Si eve Si ze,  mm 
inch

Per cent  Passi ng
by Mass

Per cent  Passi ng
by Mass

Per cent  Passi ng by
Mass

12. 5 1/ 2 68-88 76-96 100

9. 5 3/ 8 60-82 69-89 76-96

4. 75 No.  4 45-67 53-73 58-78

2. 36 No.  8 32-54 38-60 40-60

1. 18 No.  16 22-44 26-48 28-48

0. 60 No.  30 15-35 18-38 18-38

0. 30 No.  50 9-25 11-27 11-27

0. 15 No.  100 6-18 6-18 6-18

0. 075 No.  200 3-6 3-6 3-6

2. 2   ASPHALT CEMENT BI NDER

**************************************************************************
NOTE:   Per f or mance Gr aded ( PG)  d asphal t  bi nder s 
shoul d be speci f i ed wher ever  avai l abl e.   The same 
gr ade PG bi nder  used by t he st at e hi ghway depar t ment  
i n t he ar ea shoul d be consi der ed as t he base gr ade 
f or  t he pr oj ect  ( e. g.  t he gr ade t ypi cal l y  speci f i ed 
i n t hat  speci f i c  l ocat i on f or  dense gr aded mi xes on 
hi ghways wi t h desi gn ESALS l ess t han 10 mi l l i on) .   
The except i on woul d be t hat  gr ades wi t h a l ow 
t emper at ur e hi gher  t han PG XX- 22 shoul d not  be used 
( e. g.  PG XX- 16 or  PG XX- 10) ,  unl ess t he Engi neer  has 
had successf ul  exper i ence wi t h t hem.

Typi cal l y,  r ut t i ng i s not  a pr obl em on ai r f i el d 
r unways.   However ,  t he f ol l owi ng gr ade " bumpi ng"  
shoul d be appl i ed f or   pavi ng i n t he  r unway and 
t axi way ar eas:  t o accommodat e f or  ai r cr af t  t i r e 
pr essur e  gr eat er  t han 1. 4 MPa 200 psi ,  i ncr ease t he 
hi gh t emper at ur e t wo gr ades.   Each gr ade adj ust ment  
i s  6 degr ees C.    The l ow t emper at ur e gr ade shoul d 
r emai n t he same.   

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

Asphal t  cement  bi nder  shal l  conf or m t o [ ASTM D3381/ D3381M Tabl e 2,  
Vi scosi t y Gr ade [ _____] ]  [ AASHTO M 320 Per f or mance Gr ade ( PG)  [ _____] ]  [
ASTM D946/ D946M Penet r at i on Gr ade [ _____] ] .   Test  dat a i ndi cat i ng gr ade 
cer t i f i cat i on shal l  be pr ovi ded by t he suppl i er  at  t he t i me of  del i ver y of  
each l oad t o t he mi x pl ant .   Copi es of  t hese cer t i f i cat i ons shal l  be 
submi t t ed t o t he Cont r act i ng Of f i cer Engineer .   The suppl i er  i s  def i ned as 
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t he l ast  sour ce of  any modi f i cat i on t o t he bi nder .   The Cont r act i ng Of f i cer
Engineer  may sampl e and t est  t he bi nder  at  t he mi x pl ant  at  any t i me bef or e 
or  dur i ng mi x pr oduct i on.   Sampl es f or  t hi s ver i f i cat i on t est i ng shal l  be 
obt ai ned by t he Cont r act or  i n accor dance wi t h ASTM D140/ D140M and i n t he 
pr esence of  t he Cont r act i ng Of f i cer Engineer .   These sampl es shal l  be 
f ur ni shed t o t he Cont r act i ng Of f i cer Engineer  f or  t he ver i f i cat i on t est i ng,  
whi ch shal l  be at  no cost  t o t he Cont r act or .   Sampl es of  t he asphal t  cement  
speci f i ed shal l  be submi t t ed f or  appr oval  not  l ess t han 14 days bef or e 
st ar t  of  t he t est  sect i on.

2. 3   MI X DESI GN

The Cont r act or  shal l  devel op t he mi x desi gn.   The asphal t  mi x shal l  be 
composed of  a mi xt ur e of  wel l - gr aded aggr egat e,  mi ner al  f i l l er  i f  r equi r ed,  
and asphal t  mat er i al .   The aggr egat e f r act i ons shal l  be s i zed,  handl ed i n 
separ at e s i ze gr oups,  and combi ned i n such pr opor t i ons t hat  t he r esul t i ng 
mi xt ur e meet s t he gr adi ng r equi r ement s of  t he j ob mi x f or mul a ( JMF) .   No 
hot - mi x asphal t  f or  payment  shal l  be pr oduced unt i l  a JMF has been 
appr oved.   The hot - mi x asphal t  shal l  be desi gned usi ng pr ocedur es cont ai ned 
in AI  MS- 2 and t he cr i t er i a shown i n Tabl e I I .   I f  t he Tensi l e St r engt h 
Rat i o ( TSR)  of  t he composi t e mi xt ur e,  as det er mi ned by ASTM D4867/ D4867M i s 
l ess t han 75,  t he aggr egat es shal l  be r ej ect ed or  t he asphal t  mi xt ur e 
t r eat ed wi t h an appr oved ant i - st r i ppi ng agent .   The amount  of  
ant i - st r i ppi ng agent  added shal l  be suf f i c i ent  t o pr oduce a TSR of  not  l ess 
t han 75.   I f  an ant i st r i p agent  i s  r equi r ed,  i t  shal l  be pr ovi ded by t he 
Cont r act or  at  no addi t i onal  cost .   

2. 3. 1   JMF Requi r ement s

**************************************************************************
NOTE:   I n Tabl e I I ,  use a 75 Bl ow ( compact i ve 
ef f or t )  Mar shal l  Mi x f or  al l  pavement s desi gned f or  
t i r e pr essur es of  690 kPa 100 psi  or  hi gher .   For  
pavement s desi gned f or  t i r e pr essur es l ess t han 690 
kPa 100 psi ,  use a 50 Bl ow Mi x.   Al so,  use a 50 Bl ow 
Mi x f or  shoul der  pavement s.

I n Tabl e I I ,  del et e t he col umn whi ch does not  appl y,  
unl ess t he pr oj ect  i ncl udes bot h 75 Bl ow and 50 Bl ow 
mixes.

Sel ect  t he appr opr i at e gr adat i on and VMA 
r equi r ement s i n Tabl e I I I  t o be consi st ent  wi t h t he 
gr adat i on chosen i n Tabl e I .   Del et e t he ot her  t wo 
l i nes i n Tabl e I I I .

Remove i t em s. ,  bel ow i f  RAP i s not  used i n t he j ob.

Tensi l e St r engt h Rat i o f or  San Di ego -  El  Cent r o,  
Cal i f or ni a ar ea and ot her  ar eas wi t h l ower  qual i t y  
aggr egat e ( t hat  meet s al l  ot her  r equi r ement s)  and 
l ow annual  r ai nf al l ,  use 65,  ot her wi se use 75.

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

The j ob mi x f or mul a shal l  be submi t t ed i n wr i t i ng by t he Cont r act or  f or  
appr oval  at  l east  14 days pr i or  t o t he st ar t  of  t he t est  sect i on and shal l  
i ncl ude as a mi ni mum:

a.   Per cent  passi ng each si eve s i ze.
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b.   Per cent  of  asphal t  cement .

c.   Per cent  of  each aggr egat e and mi ner al  f i l l er  t o be used.

d.   Asphal t  v i scosi t y gr ade,  penet r at i on gr ade,  or  per f or mance gr ade.

e.   Number  of  bl ows of  hammer  per  s i de of  mol ded speci men.

f .   Labor at or y mi xi ng t emper at ur e.

g.   Lab compact i on t emper at ur e.

h.   Temper at ur e- vi scosi t y r el at i onshi p of  t he asphal t  cement .

i .   Pl ot  of  t he combi ned gr adat i on on t he 0. 45 power  gr adat i on char t ,  
st at i ng t he nomi nal  maxi mum si ze.

j .   Gr aphi cal  pl ot s of  st abi l i t y ,  f l ow,  ai r  voi ds,  voi ds i n t he mi ner al  
aggr egat e,  and uni t  wei ght  ver sus asphal t  cont ent  as shown i n AI  MS- 2.

k.   Speci f i c  gr avi t y and absor pt i on of  each aggr egat e.

l .   Per cent  nat ur al  sand.

m.   Per cent  par t i c l es wi t h t wo or  mor e f r act ur ed f aces ( i n coar se 
aggregate).

n.   Fi ne aggr egat e angul ar i t y.

o.   Per cent  f l at  or  el ongat ed par t i c l es ( i n coar se aggr egat e) .

p.   Tensi l e St r engt h Rat i o.

q.   Ant i st r i p agent  ( i f  r equi r ed)  and amount .

r .   Li st  of  al l  modi f i er s and amount .

s.   Per cent age and pr oper t i es ( asphal t  cont ent ,  bi nder  pr oper t i es,  and 
aggr egat e pr oper t i es)  of  RAP i n accor dance wi t h par agr aph RECYCLED 
HOT- MI X ASPHALT,  i f  RAP i s used.

Tabl e I I .   Mar shal l  Desi gn Cr i t er i a

Test  Pr oper t y 75 Bl ow Mi x 50 Bl ow Mi x

St abi l i t y,  newt ons pounds mi ni mum * 9560 * 2150 * 6000 * 1350

Fl ow,  0. 25 mm 0. 01 i nch 8-16 8-18

Ai r  voi ds,  per cent 3-5 3-5
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Tabl e I I .   Mar shal l  Desi gn Cr i t er i a

Test  Pr oper t y 75 Bl ow Mi x 50 Bl ow Mi x

Per cent  Voi ds i n mi ner al  aggr egat e 
(minimum)

See Tabl e I V 
See Tabl e I I I

See Tabl e I V 
See Tabl e I I I

TSR,  mi ni mum per cent 75 75

*  Thi s i s a mi ni mum r equi r ement .   The aver age dur i ng const r uct i on shal l  be 
si gni f i cant l y hi gher  t han t hi s number  t o ensur e compl i ance wi t h t he 
specifications.

Tabl e I I I .   Mi ni mum Per cent  Voi ds i n Mi ner al  Aggr egat e ( VMA) * *

Aggr egat e ( See Tabl e 2) Mi ni mum VMA,  per cent

Gr adat i on 1 13.0

Gr adat i on 2 14.0

Gr adat i on 3 15.0

* *  Cal cul at e VMA i n accor dance wi t h AI  MS- 2,  based on ASTM D2726/ D2726M
 bul k speci f i c gr avi t y f or  t he aggr egat e.

2. 3. 2   Adj ust ment s t o JMF

The JMF f or  each mi xt ur e shal l  be i n ef f ect  unt i l  a new f or mul a i s appr oved 
i n wr i t i ng by t he Cont r act i ng Of f i cer .   Shoul d a change i n sour ces of  any 
mat er i al s be made,  a new mi x desi gn shal l  be per f or med and a new JMF 
appr oved bef or e t he new mat er i al  i s  used.   The Cont r act or  wi l l  be al l owed 
t o adj ust  t he JMF wi t hi n t he l i mi t s speci f i ed bel ow t o opt i mi ze mi x 
vol umet r i c pr oper t i es.   Adj ust ment s t o t he JMF shal l  be l i mi t ed t o pl us or  
mi nus 3 per cent  on t he 12. 5 mm,  1/ 2 i nch,  4. 75 mm,  No.  4,  and 2. 36 mm No.  8 
s i eves;  pl us or  mi nus 1. 0 per cent  on t he 0. 075 mm No.  200 si eve;  and pl us 
or  mi nus 0. 40 per cent  bi nder  cont ent .   I f  adj ust ment s ar e needed t hat  
exceed t hese l i mi t s,  a new mi x desi gn shal l  be devel oped.   Tol er ances gi ven 
above may per mi t  t he aggr egat e gr adi ng t o be out s i de t he l i mi t s shown i n 
Tabl e I ;  t hi s i s  accept abl e.

2. 4   RECYCLED HOT MI X ASPHALT

**************************************************************************
NOTE:   Recl ai med Asphal t  Pavement  ( RAP)  shoul d not  
be used f or  sur f ace mi xes,  except  on shoul der s.   I t  
can be used ver y ef f ect i vel y i n l ower  l ayer s,  or  f or  
shoul der s.   The Cont r act or  shoul d be abl e t o use 
RAP,  up t o 30 per cent ,  as l ong as t he r esul t i ng 
r ecycl ed mi x meet s al l  r equi r ement s t hat  ar e 

SECTI ON 32 12 17  Page 17



speci f i ed f or  v i r gi n mi xt ur es.   Remove t hese 
par agr aphs i f  RAP i s not  used.

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

Recycl ed HMA shal l  consi st  of  r ec l ai med asphal t  pavement  ( RAP) ,  coar se 
aggr egat e,  f i ne aggr egat e,  mi ner al  f i l l er ,  and asphal t  cement .   The RAP 
shal l  be of  a consi st ent  gr adat i on and asphal t  cont ent  and pr oper t i es.   
When RAP i s f ed i nt o t he pl ant ,  t he maxi mum RAP chunk s i ze shal l  not  exceed 
50 mm 2 i nches.   The r ecycl ed HMA mi x shal l  be desi gned usi ng pr ocedur es 
cont ai ned i n AI  MS- 2.   The j ob mi x shal l  meet  t he r equi r ement s of  par agr aph 
MI X DESI GN.   RAP shoul d onl y be used f or  shoul der  sur f ace cour se mi xes and 
f or  any i nt er medi at e cour ses.   The amount  of  RAP shal l  be l i mi t ed t o 30 
percent.

2. 4. 1   RAP Aggr egat es and Asphal t  Cement

The bl end of  aggr egat es used i n t he r ecycl ed mi x shal l  meet  t he 
r equi r ement s of  par agr aph AGGREGATES.   The per cent age of  asphal t  i n t he RAP 
shal l  be est abl i shed f or  t he mi xt ur e desi gn accor di ng t o ASTM D2172/ D2172M 
usi ng t he appr opr i at e dust  cor r ect i on pr ocedur e.

2. 4. 2   RAP Mi x

**************************************************************************
NOTE:   The appr opr i at e t est  shoul d be sel ect ed t o 
conf or m t o t he gr ade of  new asphal t  speci f i ed.   I f  a 
penet r at i on gr ade i s speci f i ed,  use penet r at i on 
t est .   I f  a v i scosi t y gr ade i s speci f i ed,  use a 
v i scosi t y t est .   I f  a PG asphal t  bi nder  i s  
speci f i ed,  use t he dynami c shear  r heomet er  and 
bendi ng beam t est s.

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

The bl end of  new asphal t  cement  and t he RAP asphal t  bi nder  shal l  meet  t he 
[ penet r at i on]  [ v i scosi t y]  [ dynami c shear  r heomet er  at  hi gh t emper at ur e and 
bendi ng beam at  l ow t emper at ur e]  r equi r ement s i n par agr aph ASPHALT CEMENT 
BI NDER.   The vi r gi n asphal t  cement  shal l  not  be mor e t han t wo st andar d 
asphal t  mat er i al  gr ades di f f er ent  t han t hat  speci f i ed i n par agr aph ASPHALT 
CEMENT BI NDER.

2. 5   SOURCE QUALI TY CONTROL

Empl oy a commer ci al  l abor at or y appr oved by t he Cont r act i ng Of f i cer  t o 
per f or m t est i ng.   The l abor at or y used t o devel op t he JMF and t he l abor at or y 
used t o per f or m al l  sampl i ng and t est i ng shal l  meet  t he r equi r ement s of  
ASTM D3666.   A cer t i f i cat i on s i gned by t he manager  of  t he l abor at or y 
st at i ng t hat  i t  meet s t hese r equi r ement s or  c l ear l y l i s t i ng al l  
def i c i enci es shal l  be submi t t ed t o t he Cont r act i ng Of f i cer  pr i or  t o t he 
st ar t  of  const r uct i on.   The cer t i f i cat i on shal l  cont ai n as a mi ni mum:

a.   Qual i f i cat i ons of  per sonnel ;  l abor at or y manager ,  super vi s i ng 
t echni c i an,  and t est i ng t echni c i ans.

b.   A l i s t i ng of  equi pment  t o be used i n devel opi ng t he j ob mi x.

c.   A copy of  t he l abor at or y ' s qual i t y  cont r ol  syst em.

d.   Evi dence of  par t i c i pat i on i n t he AASHTO Mat er i al s Ref er ence Labor at or y 
( AMRL)  pr ogr am.
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2. 5. 1   Tests

Per f or m t est i ng i n accor dance wi t h t he f ol l owi ng:

a.   Speci f i c  Gr avi t y Test  of  Asphal t :   ASTM D70

b.   Coar se Aggr egat e Test s:

( 1)   Bul k Speci f i c  Gr avi t y:   ASTM C127

( 2)   Abr asi on Loss:   ASTM C131/ C131M

( 3)   Soundness Loss:   ASTM C88

c.   Wei ght  of  Sl ag Test :   ASTM C29/ C29M

d.   Per cent  of  Cr ushed Pi eces i n Gr avel :   Count  by obser vat i on and wei ght

e.   Fi ne Aggr egat e Test s:

( 1)   Bul k Speci f i c  Gr avi t y:   ASTM C128

( 2)   Soundness Loss:   ASTM C88

f .   Speci f i c  Gr avi t y of  Mi ner al  Fi l l er :   ASTM C188 or  ASTM D854

g.   Bi t umi nous Mi xt ur e Test s:

( 1)   Bul k Speci f i c  Gr avi t y:   ASTM D1188 or  ASTM D2726/ D2726M

( 2)   Theor et i cal  Maxi mum Speci f i c  Gr avi t y:   ASTM D2041/ D2041M

( 3)   Tensi l e St r engt h Rat i o:   ASTM D4867/ D4867M

2. 5. 2   Specimens

ASTM D6927 f or  t he maki ng and t est i ng of  bi t umi nous speci mens wi t h t he 
f ol l owi ng except i ons:

**************************************************************************
NOTE:   At  t he t ext  bel ow,  f or  t r af f i c  wi t h t i r e 
pr essur es 690 kPa 100 psi  and over  and al so f or  
pr i mar y r oads and st r eet s,  speci f y 75 bl ows;  f or  
t i r e pr essur es l ess t han 690 kPa 100 psi  and f or  
secondar y r oads,  st r eet s,  and par ki ng ar eas,  speci f y 
50 bl ows.

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

a.   Compact i on:   Appl y [ 75 bl ows of  t he hammer  t o each f l at  f ace of  t he 
speci mens f or  mi x number s [ _____]  and [ _____] ]  [ and 50 bl ows f or  mi x 
number s [ _____]  and [ _____] ] .

b.   Cur ves:   Pl ot  cur ves f or  t he [ l evel i ng, ]  [ bi nder , ]  [ and]  wear i ng 
cour se[ s]  t o show t he ef f ect  on t he t est  pr oper t i es of  at  l east  f our  
di f f er ent  per cent ages of  asphal t  on t he uni t  wei ght ,  st abi l i t y ,  f l ow,  
ai r  voi ds,  and voi ds i n mi ner al  aggr egat e;  each poi nt  on t he cur ves 
shal l  r epr esent  t he aver age of  at  l east  f our  speci mens.
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c.   Cool i ng of  Speci men:   Af t er  compact i on i s compl et ed,  al l ow t he speci men 
t o cool  i n ai r  t o t he same t emper at ur e appr oxi mat el y as t hat  of  t he 
wat er ,  25 degr ees C 77 degr ees F,  t o be used i n t he speci f i c  gr avi t y 
determination.

PART 3   EXECUTI ON

3. 1   PREPARATION

3. 1. 1   Pr epar at i on of  Asphal t  Bi nder  Mat er i al

The asphal t  cement  mat er i al  shal l  be heat ed avoi di ng l ocal  over heat i ng and 
pr ovi di ng a cont i nuous suppl y of  t he asphal t  mat er i al  t o t he mi xer  at  a 
uni f or m t emper at ur e.   The t emper at ur e of  unmodi f i ed asphal t s shal l  be no 
mor e t han 160 degr ees C 325 degr ees F when added t o t he aggr egat es.   
Modi f i ed asphal t s shal l  be no mor e t han 174 degr ees C 350 degr ees F when 
added t o t he aggr egat e.

3. 1. 2   Pr epar at i on of  Mi ner al  Aggr egat es

St or e di f f er ent  s i ze aggr egat e i n separ at e st ockpi l es so t hat  di f f er ent  
s i zes wi l l  not  mi x.   St ockpi l e di f f er ent - s i zed aggr egat es i n uni f or m l ayer s 
by use of  a c l am shel l  or  ot her  appr oved met hod so as t o pr event  
segr egat i on.   The use of  bul l dozer s i n st ockpi l i ng of  aggr egat e or  i n 
f eedi ng aggr egat e t o t he dr yer  i s  pr ohi bi t ed.   Feed aggr egat es i nt o t he 
col d el evat or  by means of  separ at e mechani cal  f eeder s so t hat  aggr egat es 
ar e gr aded wi t hi n r equi r ement s of  t he j ob- mi x f or mul as and t ol er ances 
speci f i ed.   Regul at e r at es of  f eed of  t he aggr egat es so t hat  moi st ur e 
cont ent  and t emper at ur e of  aggr egat es ar e wi t hi n t ol er ances speci f i ed 
her ei n.   Dr y and heat  aggr egat es t o t he t emper at ur e necessar y t o achi eve 
t he mi xt ur e det er mi ned by t he j ob mi x f or mul a wi t hi n t he j ob t ol er ance 
speci f i ed.   Pr ovi de adequat e dr y st or age f or  mi ner al  f i l l er .

3. 1. 3   Pr epar at i on of  Bi t umi nous Mi xt ur e

Accur at el y wei gh aggr egat es and dr y mi ner al  f i l l er  and convey i nt o t he 
mi xer  i n t he pr opor t i onat e amount s of  each aggr egat e s i ze r equi r ed t o meet  
t he j ob- mi x f or mul a.    I n bat ch mi xi ng,  af t er  aggr egat es and mi ner al  f i l l er  
have been i nt r oduced i nt o t he mi xer  and mi xed f or  not  l ess t han 15 seconds,  
add asphal t  by spr ayi ng or  ot her  appr oved met hods and cont i nue mi xi ng f or  a 
per i od of  not  l ess t han 20 seconds,  or  as l ong as r equi r ed t o obt ai n a 
homogeneous mi xt ur e.   The t i me r equi r ed t o add or  spr ay asphal t  i nt o t he 
mi xer  wi l l  not  be added t o t he t ot al  wet - mi xi ng t i me pr ovi ded t he oper at i on 
does not  exceed 10 seconds and a homogeneous mi xt ur e i s obt ai ned.   When a 
cont i nuous mi xer  i s  empl oyed,  mi x i ng t i me shal l  be mor e t han 35 seconds t o 
obt ai n a homogeneous mi xt ur e.   Addi t i onal  mi x i ng t i me,  when r equi r ed,  wi l l  
be as di r ect ed by t he Cont r act i ng Of f i cer .   When mi xt ur e i s pr epar ed i n a 
t wi n- pugmi l l  mi xer ,  vol ume of  t he aggr egat es,  mi ner al  f i l l er ,  and asphal t  
shal l  not  ext end above t i ps of  mi xer  bl ades when bl ades ar e i n a ver t i cal  
posi t i on.   Over heat ed and car boni zed mi xt ur es,  or  mi xt ur es t hat  f oam or  
show i ndi cat i on of  f r ee moi st ur e,  wi l l  be r ej ect ed.  When f r ee moi st ur e i s 
det ect ed i n bat ch or  cont i nuous mi x pl ant  pr oduced mi xt ur es,  wast e t he mi x 
and wi t hdr aw t he aggr egat es i n t he hot  bi ns i mmedi at el y and r et ur n t o t he 
r espect i ve st ockpi l es;  f or  dr um- dr yer  mi xer  pl ant s,  wast e t he mi x,  
i ncl udi ng t hat  i n sur ge or  st or age bi ns t hat  i s  af f ect ed by f r ee moi st ur e.
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3. 1. 4   Tr anspor t at i on of  Bi t umi nous Mi xt ur es

Tr anspor t  bi t umi nous mat er i al  f r om t he mi xi ng pl ant  t o t he pavi ng s i t e i n 
t r ucks havi ng t i ght ,  c l ean,  smoot h beds t hat  have been coat ed wi t h a 
mi ni mum amount  of  concent r at ed sol ut i on of  hydr at ed l i me and wat er  or  ot her  
appr oved coat i ng t o pr event  adhesi on of  t he mi xt ur e t o t he t r uck.  Pet r ol eum 
pr oduct s wi l l  not  be per mi t t ed f or  coat i ng t r uck.   I f  ai r  t emper at ur e i s 
l ess t han 16 degr ees C 60 degr ees F or  i f  haul  t i me i s gr eat er  t han 30 
mi nut es,  cover  each l oad wi t h canvas or  ot her  appr oved mat er i al  of  ampl e 
s i ze t o pr ot ect  t he mi xt ur e f r om t he l oss of  heat .  Make del i ver i es so t hat  
t he spr eadi ng and r ol l i ng of  al l  t he mi xt ur e pr epar ed f or  one day' s r un can 
be compl et ed dur i ng dayl i ght ,  unl ess adequat e appr oved ar t i f i c i al  l i ght i ng 
i s pr ovi ded.   Del i ver  mi xt ur e t o ar ea t o be paved so t hat  t he t emper at ur e 
at  t he t i me of  dumpi ng i nt o t he spr eader  i s  wi t hi n t he r ange speci f i ed 
her ei n.   Rej ect  l oads t hat  ar e bel ow mi ni mum t emper at ur e,  t hat  have cr ust s 
of  col d unwor kabl e mat er i al ,  or  t hat  have been wet  excessi vel y by r ai n.  
Haul i ng over  f r eshl y l ai d mat er i al  i s  pr ohi bi t ed.

3. 1. 5   Sur f ace Pr epar at i on of  Under l y i ng Cour se

Pr i or  t o t he l ay i ng of  t he asphal t  concr et e,  c l ean under l y i ng cour se of  
f or ei gn or  obj ect i onabl e mat t er  wi t h power  bl ower s or  power  br ooms,  
suppl ement ed by hand br ooms and ot her  c l eani ng met hods wher e necessar y.   
Dur i ng t he pl acement  of  mul t i pl e l i f t s  of  bi t umi nous concr et e,  each 
succeedi ng l i f t  of  bi t umi nous concr et e shal l  have i t s under l y i ng l i f t  
c l eaned and pr ovi ded wi t h a bi t umi nous t ack coat  i f  t he t i me per i od bet ween 
t he pl acement  of  each l i f t  of  bi t umi nous concr et e exceeds 14 days,  or  t he 
under l y i ng bi t umi nous concr et e has become di r t y. [   Remove gr ass and ot her  
veget at i ve gr owt h f r om exi st i ng cr acks and sur f aces. ]

3. 1. 6   Spr ayi ng of  Cont act  Sur f aces

Spr ay cont act  sur f aces of  pr evi ousl y const r uct ed pavement  wi t h a t hi n coat  
of  bi t umi nous mat er i al s t o act  as an ant i - st r i ppi ng agent .   Pai nt  cont act  
sur f aces of  st r uct ur es wi t h a t hi n coat  of  emul si on or  ot her  appr oved 
bi t umi nous mat er i al  pr i or  t o pl aci ng t he bi t umi nous mi xt ur e.   Tack coat  t he 
pr evi ousl y pl aced pr i med coat s on base cour ses when sur f ace has become 
excessi vel y di r t y and cannot  be c l eaned or  when pr i med sur f ace has cur ed t o 
t he ext ent  t hat  i t  has l ost  al l  bondi ng ef f ect .

3. 2   PLACEMENT

3. 2. 1   Machi ne Spr eadi ng

**************************************************************************
NOTE:   See Tabl e I V f or  mi ni mum spr eadi ng 
t emper at ur es dependi ng on t emper at ur es of  exi st i ng 
base cour se and t hi ckness of  l ayer  bei ng pl aced.
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TABLE I V

MI NI MUM SPREADI NG TEMPERATURES

Base Temp.  
i n Degr ees C 
(*)

Wear i ng,  Bi nder ,  or  Level i ng Cour se Thi ckness,  ( mm)

13 19 25 38 50 75 88 100

- 7 -  0 ( * * ) --- --- --- --- --- --- 135 ( * * ) 127 ( * * )

0 -  4 ( * * ) --- --- --- --- 146 138 132 127

4 -  10 --- --- --- 149 141 135 129 124

10 -  16 --- --- 149 146 138 132 127 124

16 -  21 --- 149 143 141 135 129 124 121

21 -  27 149 143 141 138 132 129 124 121

27 -  32 143 138 135 132 129 127 121 121

32 138 135 132 129 129 124 121 121

*   Not e:   Base on whi ch mi x i s pl aced.

* *   Not e:   I ncr ease by 8 degr ees when pl acement  i s on base or  subbase cont ai ni ng 
f r ozen moi st ur e.   Nor mal l y,  hot  mi x pavi ng i s not  al l owed on base t emper at ur es bel ow 
7 degr ees C.

TABLE I V

MI NI MUM SPREADI NG TEMPERATURES

Base Temp.  
i n Degr ees F 
(*)

Wear i ng,  Bi nder ,  or  Level i ng Cour se Thi ckness,  ( I nches)

1/2 3/4 1 1 1/ 2 2 3 3 1/ 2 4

20- 32 ( * * ) --- --- --- --- --- --- 275 ( * * ) 260 ( * * )

+32- 40 ( * * ) --- --- --- --- 295 280 270 260

+40-50 --- --- --- 300 285 275 265 255

+50-60 --- --- 300 295 280 280 260 255

+60-70 --- 300 290 285 275 265 255 250

+70-80 300 290 285 280 070 265 255 250

+80-90 290 280 275 270 265 260 250 250
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TABLE I V

MI NI MUM SPREADI NG TEMPERATURES

Base Temp.  
i n Degr ees F 
(*)

Wear i ng,  Bi nder ,  or  Level i ng Cour se Thi ckness,  ( I nches)

1/2 3/4 1 1 1/ 2 2 3 3 1/ 2 4

20- 32 ( * * ) --- --- --- --- --- --- 275 ( * * ) 260 ( * * )

+90 280 275 270 265 265 255 250 250

*   Not e:   Base on whi ch mi x i s pl aced.

* *   Not e:   I ncr ease by 15 degr ees when pl acement  i s on base or  subbase cont ai ni ng 
f r ozen moi st ur e.   Nor mal l y,  hot  mi x pavi ng i s not  al l owed on base t emper at ur es bel ow 
45 degr ees F.

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

The r ange of  t emper at ur es of  t he mi xt ur es at  t he t i me of  spr eadi ng shal l  be 
bet ween [ 121]  [ _____]  degr ees C and 149 degr ees C [ 250]  [ _____]  degr ees F 
and 300 degr ees F.   Bi t umi nous concr et e havi ng t emper at ur es l ess t han 
mi ni mum spr eadi ng t emper at ur e when dumped i nt o t he spr eader  wi l l  be 
r ej ect ed.   Adj ust  spr eader  and r egul at e speed so t hat  t he sur f ace of  t he 
cour se i s smoot h and cont i nuous wi t hout  t ear s and pul l i ng,  and of  such 
dept h t hat ,  when compact ed,  t he sur f ace conf or ms wi t h t he cr oss sect i on,  
gr ade,  and cont our  i ndi cat ed.   Unl ess ot her wi se di r ect ed,  begi n t he pl aci ng 
al ong t he cent er l i ne of  ar eas t o be paved on a cr owned sect i on or  on t he 
hi gh s i de of  ar eas wi t h a one- way sl ope.   Pl ace mi xt ur e i n consecut i ve 
adj acent  st r i ps havi ng a mi ni mum wi dt h of  3 m 10 f eet ,  except  wher e t he 
edge l anes r equi r e st r i ps l ess t han 3 m 10 f eet  t o compl et e t he ar ea.   
Const r uct  l ongi t udi nal  j oi nt s and edges t o t r ue l i ne mar ki ngs.  Est abl i sh 
l i nes par al l el  t o t he cent er l i ne of  t he ar ea t o be paved,  and pl ace st r i ng 
l i nes coi nci di ng wi t h t he est abl i shed l i nes f or  t he spr eadi ng machi ne t o 
f ol l ow.   Pr ovi de t he number  and l ocat i on of  t he l i nes needed t o accompl i sh 
pr oper  gr ade cont r ol .   When speci f i ed gr ade and smoot hness r equi r ement s can 
be met  f or  i ni t i al  l ane const r uct i on by use of  an appr oved l ong ski - t ype 
devi ce of  not  l ess t han [ 9]  [ _____]  m [ 30]  [ _____]  f eet  i n l engt h and f or  
subsequent  l ane const r uct i on by use of  a shor t  ski  or  shoe,  i n- pl ace st r i ng 
l i nes f or  gr ade cont r ol  may be omi t t ed.   Pl ace mi xt ur e as near l y cont i nuous 
as possi bl e and adj ust  t he speed of  pl aci ng as needed t o per mi t  pr oper  
rolling.

3. 2. 2   Shovel i ng,  Raki ng,  and Tampi ng Af t er  Machi ne- Spr eadi ng

Shovel er s and r aker s shal l  f ol l ow t he spr eadi ng machi ne.   Add or  r emove hot  
mi xt ur e and r ake t he mi xt ur e as r equi r ed t o obt ai n a cour se t hat  when 
compl et ed wi l l  conf or m t o r equi r ement s speci f i ed her ei n.   Br oadcast i ng or  
f anni ng of  mi xt ur e over  ar eas bei ng compact ed i s pr ohi bi t ed.   When 
segr egat i on occur s i n t he mi xt ur e dur i ng pl aci ng,  suspend spr eadi ng 
oper at i on unt i l  t he cause i s det er mi ned and cor r ect ed.   Cor r ect  
i r r egul ar i t i es i n al i gnment  l ef t  by t he spr eader  by t r i mmi ng di r ect l y 
behi nd t he machi ne.   I mmedi at el y af t er  t r i mmi ng,  compact  edges of  t he 
cour se by t ampi ng l at er al l y  wi t h a met al  l ut e or  by ot her  appr oved met hods.  
Di st or t i on of  t he cour se dur i ng t ampi ng i s pr ohi bi t ed.
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3. 2. 3   Hand- Spr eadi ng i n Li eu of  Machi ne- Spr eadi ng

I n ar eas wher e t he use of  machi ne spr eadi ng i s i mpr act i cal ,  spr ead mi xt ur e 
by hand.   The r ange of  t emper at ur es of  t he mi xt ur es when dumped ont o t he 
ar ea t o be paved shal l  be bet ween [ 121]  [ _____]  and 149 degr ees C [ 250]  
[ _____]  and 300 degr ees F.   Mi xt ur es havi ng t emper at ur es l ess t han mi ni mum 
spr eadi ng t emper at ur e when dumped ont o t he ar ea t o be paved wi l l  be 
r ej ect ed.   Spr ead hot  mi xt ur e wi t h r akes i n a uni f or ml y l oose l ayer  of  a 
t hi ckness t hat ,  when compact ed,  wi l l  conf or m t o t he r equi r ed gr ade,  
t hi ckness,  and smoot hness.   Dur i ng hand spr eadi ng,  pl ace each shovel f ul  of  
mi xt ur e by t ur ni ng t he shovel  over  i n a manner  t hat  wi l l  pr event  
segr egat i on.   Do not  pl ace mi xt ur e by t hr owi ng or  br oadcast i ng f r om a 
shovel .   Do not  dump l oads any f ast er  t han can be pr oper l y handl ed by t he 
shovel er s and r aker s.

3. 3   COMPACTI ON OF MI XTURE

**************************************************************************
NOTE:   I nser t  appr opr i at e per cent  densi t y;  nor mal l y,  
96 per cent  f or  pavement s subj ect  t o vehi cul ar  
t r af f i c  and 97 per cent  f or  pavement s subj ect  t o 
ai r cr af t  t r af f i c .

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

Compact  mi xt ur e by r ol l i ng.   Begi n r ol l i ng as soon as pl acement  of  mi xt ur e 
wi l l  bear  r ol l er s.   Del ays i n r ol l i ng f r eshl y spr ead mi xt ur e shal l  not  be 
per mi t t ed.   St ar t  r ol l i ng l ongi t udi nal l y at  t he ext r eme si des of  t he l anes 
and pr oceed t owar d cent er  of  pavement ,  or  t owar d hi gh s i de of  pavement  wi t h 
a one- way sl ope.   Oper at e r ol l er s so t hat  each t r i p over l aps t he pr evi ous 
adj acent  st r i p by at  l east  300 mm one f oot .   Al t er nat e t r i ps of  t he r ol l er  
shal l  be of  s l i ght l y di f f er ent  l engt hs.   Conduct  t est s f or  conf or mi t y wi t h 
t he speci f i ed cr own,  gr ade and smoot hness i mmedi at el y af t er  i ni t i al  r ol l i ng.
 Bef or e cont i nui ng r ol l i ng,  cor r ect  var i at i ons by r emovi ng or  addi ng 
mat er i al s as necessar y.   I f  r equi r ed,  subj ect  cour se t o di agonal  r ol l i ng 
wi t h t he st eel  wheel ed r ol l er  cr ossi ng t he l i nes of  t he pr evi ous r ol l i ng 
whi l e mi xt ur e i s  hot  and i n a compact i bl e condi t i on.   Speed of  t he r ol l er s 
shal l  be s l ow enough t o avoi d di spl acement  of  hot  mi xt ur e.   Cor r ect  
di spl acement  of  mi xt ur e i mmedi at el y by use of  r akes and f r esh mi xt ur e,  or  
r emove and r epl ace mi xt ur e as di r ect ed.   Cont i nue r ol l i ng unt i l  r ol l er  
mar ks ar e el i mi nat ed and cour se has a densi t y of  at  l east  [ _____]  per cent  
but  not  mor e t han 100 per cent  of  t hat  at t ai ned i n a l abor at or y speci men of  
t he same mi xt ur e pr epar ed i n accor dance wi t h ASTM D6927.   Dur i ng r ol l i ng,  
moi st en wheel s of  t he r ol l er s enough t o pr event  adhesi on of  mi xt ur e t o 
wheel s,  but  excessi ve wat er  i s  pr ohi bi t ed.   Oper at i on of  r ol l er s shal l  be 
by compet ent  and exper i enced oper at or s.   Pr ovi de suf f i c i ent  r ol l er s f or  
each spr eadi ng machi ne i n oper at i on on t he j ob and t o handl e pl ant  out put .   
I n pl aces not  accessi bl e t o t he r ol l er s,  compact  mi xt ur e t hor oughl y wi t h 
hot  hand t amper s.   Ski n pat chi ng of  an ar ea af t er  compact i on i s 
pr ohi bi t ed.   Remove mi xt ur e t hat  becomes mi xed wi t h f or ei gn mat er i al s or  i s  
def ect i ve and r epl ace wi t h f r esh mi xt ur e compact ed t o t he densi t y speci f i ed 
her ei n.   Rol l er  shal l  pass over  unpr ot ect ed edge of  t he cour se onl y when 
l ayi ng of  cour se i s t o be di scont i nued f or  such l engt h of  t i me as t o per mi t  
mi xt ur e t o become col d.

3. 4   JOINTS

Joi nt s shal l  pr esent  t he same t ext ur e and smoot hness as ot her  por t i ons of  
t he cour se,  except  per mi ssi bl e densi t y at  t he j oi nt  may be up t o 2 per cent  
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l ess t han t he speci f i ed cour se densi t y.   Car ef ul l y  make j oi nt s bet ween ol d 
and new pavement  or  wi t hi n new pavement s i n a manner  t o ensur e a t hor ough 
and cont i nuous bond bet ween ol d and new sect i ons of  t he cour se.   Ver t i cal  
cont act  sur f aces of  pr evi ousl y const r uct ed sect i ons t hat  ar e coat ed wi t h 
dust ,  sand,  or  ot her  obj ect i onabl e mat er i al  shal l  be pai nt ed wi t h a t hi n 
uni f or m coat  of  emul si on or  ot her  appr oved bi t umi nous mat er i al  j ust  bef or e 
pl aci ng f r esh mi xt ur e.

3. 4. 1   Transverse

Rol l er  shal l  pass over  unpr ot ect ed end of  f r eshl y l ai d mi xt ur e onl y when 
l ayi ng of  cour se i s t o be di scont i nued.   Except  when an appr oved bul khead 
i s used,  cut  back t he edge of  pr evi ousl y l ai d cour se t o expose an even,  
ver t i cal  sur f ace f or  t he f ul l  t hi ckness of  t he cour se.   When r equi r ed,  r ake 
f r esh mi xt ur e agai nst  j oi nt s,  t hor oughl y t amp wi t h hot  t amper s,  smoot h wi t h 
hot  smoot her s,  and r ol l .   Tr ansver se j oi nt s i n adj acent  l anes shal l  be 
of f set  a mi ni mum of  600 mm 2 f eet .

3. 4. 2   Longi t udi nal  Joi nt s

Space 150 mm 6 i nches apar t .   Do not  al l ow j oi nt s t o coi nci de wi t h j oi nt s 
of  exi st i ng pavement  or  pr evi ousl y pl aced cour ses.   Spr eader  scr eed shal l  
over l ap pr evi ousl y pl aced l anes 50 t o 75 mm 2 t o 3 i nches and be of  such 
hei ght  t o per mi t  compact i on t o pr oduce a smoot h dense j oi nt .   Wi t h a l ut e,  
push back mi xt ur e pl aced on t he sur f ace of  pr evi ous l anes t o t he j oi nt  
edge.   Do not  scat t er  mi x.   Remove and wast e excess mat er i al .   When edges 
of  l ongi t udi nal  j oi nt s ar e i r r egul ar ,  honeycombed,  or  poor l y compact ed,  cut  
back unsat i sf act or y sect i ons of  j oi nt  and expose an even ver t i cal  sur f ace 
f or  t he f ul l  t hi ckness of  t he cour se.   When r equi r ed,  r ake f r esh mi xt ur e 
agai nst  j oi nt ,  t hor oughl y t amp wi t h hot  t amper s,  smoot h wi t h hot  smoot her s,  
and r ol l  whi l e hot .

3. 5   FI ELD QUALI TY CONTROL

**************************************************************************
NOTE:   The Cont r act or  shal l  nor mal l y conduct  al l  
sampl i ng and t est i ng at  hi s expense,  as st at ed i n 
t he Qual i t y Cont r ol  sect i on.   Ther e may be cer t ai n 
speci al  occasi ons wher e t he Gover nment  wi l l  conduct  
sampl i ng and t est i ng.   I n t hose cases,  so st at e t hat  
sampl i ng and t est i ng wi l l  be conduct ed by t he 
Government.

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

**************************************************************************
NOTE:   Empl oy a commer ci al  l abor at or y appr oved by 
t he Cont r act i ng Of f i cer  t o per f or m al l  sampl i ng and 
t est i ng.   The l abor at or y used shal l  meet  t he 
r equi r ement s of  ASTM D3666 and as i ndi cat ed i n 
SOURCE QUALI TY CONTROL sect i on.

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

3. 5. 1   Sampling

3. 5. 1. 1   Aggr egat es At  Sour ce

Pr i or  t o pr oduct i on and del i ver y of  aggr egat es,  t ake at  l east  one i ni t i al  
sampl e i n accor dance wi t h ASTM D75/ D75M [ at  t he sour ce]  [ f r om each 
st ockpi l e] .   Col l ect  each sampl e by t aki ng t hr ee i ncr ement al  sampl es at  
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r andom f r om t he sour ce mat er i al  t o make a composi t e sampl e of  not  l ess t han 
22 kg 50 pounds.   Repeat  t he sampl i ng when t he mat er i al  sour ce changes or  
when t est i ng r eveal s unaccept abl e def i c i enci es or  var i at i ons f r om t he 
speci f i ed gr adi ng of  mat er i al s.

3. 5. 1. 2   Col d Feed Aggr egat e Sampl i ng

Take t wo sampl es dai l y f r om t he bel t  conveyi ng mat er i al s f r om t he col d f eed.
  Col l ect  mat er i al s i n t hr ee i ncr ement s at  r andom t o make a r epr esent at i ve 
composi t e sampl e of  not  l ess t han 22 kg 50 pounds.   Take sampl es i n 
accor dance wi t h ASTM D75/ D75M.

3. 5. 1. 3   Coar se and Fi ne Aggr egat es

Take a 22 kg 50 pound sampl e f r om t he col d f eed at  l east  once dai l y  f or  
s i eve anal yses and speci f i c  gr avi t y t est s.   Addi t i onal  sampl es may be 
r equi r ed t o per f or m mor e f r equent  t est s when anal yses show def i c i enci es,  or  
unaccept abl e var i ances or  devi at i ons.   The met hod of  sampl i ng i s as 
speci f i ed her ei n f or  aggr egat es.

3. 5. 1. 4   Mi ner al  Fi l l er

ASTM D546.   Take sampl es l ar ge enough t o pr ovi de ampl e mat er i al  f or  t est i ng.

3. 5. 1. 5   Pavement  and Mi xt ur e

Take pl ant  sampl es f or  t he det er mi nat i on of  mi x pr oper t i es and f i el d 
sampl es f or  t hi ckness and densi t y  of  t he compl et ed pavement s.   Fur ni sh 
t ool s,  l abor  and mat er i al  f or  sampl es,  and sat i sf act or y r epl acement  of  
pavement .   Take sampl es and t est s at  not  l ess t han f r equency speci f i ed 
her ei naf t er  and at  t he begi nni ng of  pl ant  oper at i ons;  f or  each day' s wor k 
as a mi ni mum;  each change i n t he mi x or  equi pment ;  and as of t en as 
di r ect ed.   Accompl i sh sampl i ng i n accor dance wi t h ASTM D979/ D979M.

3. 5. 2   Testing

3. 5. 2. 1   Aggr egat es Test s

a.   Gr adat i on:   ASTM C136/ C136M.

b.   Mi ner al  Fi l l er  Cont ent :   ASTM D546.

c.   Abr asi on:   ASTM C131/ C131M f or  wear  ( Los Angel es t est ) .   Per f or m one 
t est  i ni t i al l y  pr i or  t o i ncor por at i on i nt o t he wor k and each t i me t he 
sour ce i s changed.

3. 5. 2. 2   Bi t umi nous Mi x Test s

Test  one sampl e f or  each 455 met r i c t ons 500 t ons,  or  f r act i on t her eof ,  of  
t he uncompact ed mi x f or  ext r act i on i n accor dance wi t h ASTM D2172/ D2172M; 
per f or m a s i eve anal ysi s on each ext r act i on sampl e i n accor dance wi t h 
ASTM C136/ C136M and ASTM C117.   Test  one sampl e f or  each [ 455]  [ _____]  
met r i c t ons [ 500]  [ _____]  t ons or  f r act i on t her eof  f or  st abi l i t y  and f l ow 
i n accor dance wi t h ASTM D6927.   Test  one sampl e f or  each mat er i al  bl end f or  
Tensi l e St r engt h Rat i o i n accor dance wi t h ASTM D4867/ D4867M.

3. 5. 2. 3   Pavement  Cour ses

Per f or m t he f ol l owi ng t est s:
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a.   Densi t y:   For  each [ 910]  [ _____]  met r i c t ons [ 1000]  [ _____]  t ons of  
bi t umi nous mi xt ur e pl aced,  det er mi ne t he r epr esent at i ve l abor at or y 
densi t y by aver agi ng t he densi t y of  f our  l abor at or y speci mens pr epar ed 
i n accor dance wi t h ASTM D6927.   Sampl es f or  l abor at or y speci mens shal l  
be t aken f r om t r ucks del i ver i ng mi xt ur e t o t he s i t e;  r ecor d i n a manner  
appr oved by t he Cont r act i ng Of f i cer  t he pr oj ect  ar eas r epr esent ed by 
t he l abor at or y densi t i es.   Fr om each r epr esent at i ve ar ea r ecor ded,  
det er mi ne f i el d densi t y of  pavement  by aver agi ng densi t i es of  100 mm 4 
i nch di amet er  cor es obt ai ned f r om [ l evel i ng, ]  [ bi nder ,  and]  wear i ng 
cour se[ s] ;  t ake one cor e f or  each [ 1672]  [ _____]  squar e met er s [ 2000]  
[ _____]  squar e yar ds or  f r act i on t her eof  of  cour se pl aced.   Det er mi ne 
densi t y of  l abor at or y pr epar ed speci mens and cor ed sampl es i n 
accor dance wi t h ASTM D1188 or  ASTM D2726/ D2726M,  as appl i cabl e.   
Separ at e pavement  l ayer s by sawi ng or  ot her  appr oved means.   Maxi mum 
al l owabl e def i c i ency at  any poi nt ,  excl udi ng j oi nt s,  shal l  not  be mor e 
t han 2 per cent  l ess t han t he speci f i ed densi t y f or  any cour se.   The 
aver age densi t y of  each cour se,  excl udi ng j oi nt s,  shal l  be not  l ess 
t han t he speci f i ed densi t y.  Joi nt  densi t i es shal l  not  be mor e t han 2 
per cent  l ess t han speci f i ed cour se densi t i es and ar e not  i ncl uded when 
cal cul at i ng aver age cour se densi t i es.   When t he def i c i ency exceeds t he 
speci f i ed t ol er ances,  cor r ect  each such r epr esent at i ve ar ea or  ar eas by 
r emovi ng t he def i c i ent  pavement  and r epl aci ng wi t h new pavement .

b.   Thi ckness:   Det er mi ne t hi ckness of  [ bi nder  and]  wear i ng cour ses f r om 
sampl es t aken f or  t he f i el d densi t y t est .   The maxi mum al l owabl e 
def i c i ency at  any poi nt  shal l  not  be mor e t han 6 mm 1/ 4 i nch l ess t han 
t he t hi ckness f or  t he i ndi cat ed cour se.   Aver age t hi ckness of  cour se or  
of  combi ned cour ses shal l  be not  l ess t han t he i ndi cat ed t hi ckness.   
Wher e a def i c i ency exceeds t he speci f i ed t ol er ances,  cor r ect  each such 
r epr esent at i ve ar ea or  ar eas by r emovi ng t he def i c i ent  pavement  and 
r epl aci ng wi t h new pavement .

c.   Smoot hness:   St r ai ght edge t est  t he compact ed sur f ace of  [ l evel i ng, ]  
[ bi nder ,  and]  wear i ng cour se[ s]  as wor k pr ogr esses.  Appl y st r ai ght edge 
par al l el  wi t h and at  r i ght  angl es t o t he cent er l i ne af t er  f i nal  
r ol l i ng.   Unevenness of  [ l evel i ng and]  [ bi nder ]  cour se[ s]  shal l  not  
var y mor e t han 6 mm i n 3 m 1/ 4 i nch i n 10 f eet ;  var i at i ons i n t he 
wear i ng cour se shal l  not  var y mor e t han 3 mm i n 3 m 1/ 8 i nch i n 10 f eet .
  Cor r ect  each por t i on of  t he pavement  showi ng i r r egul ar i t i es gr eat er  
t han t hat  speci f i ed.

**************************************************************************
NOTE:   Regar di ng t he t ext  bel ow,  t he Engi neer i ng 
Fi el d Di v i s i on ( EFD)  wi l l  det er mi ne whet her  t he 
Cont r act i ng Of f i cer  or  t he Cont r act or  wi l l  per f or m 
t he sur vey.   At  t he opt i on of  EFD,  t hi s subpar agr aph 
may be del et ed ent i r el y.

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

d.   Fi ni shed Gr ades:   Fi ni sh gr ades of  each cour se pl aced shal l  not  var y 
f r om t he f i ni sh el evat i ons,  pr of i l es,  and cr oss sect i ons i ndi cat ed by 
mor e t han 13 mm 1/ 2 i nch.   Fi ni shed sur f ace of  t he f i nal  wear i ng cour se 
wi l l  be t est ed [ by 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  [ 8]  [ _____]  m [ 25]  [ _____]  f eet  l ongi t udi nal l y and 
t r ansver sel y t o det er mi ne el evat i ons of  compl et ed pavement .   Wi t hi n 45 
days af t er  compl et i on of  f i nal  pl acement ,  [ per f or m a l evel  sur vey at  
t he speci f i ed gr i d spaci ng and pl ot  t he r esul t s on a pl an dr awn t o t he 
same scal e as t he dr awi ngs.   El evat i ons not  i n conf or mance wi t h t he 
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speci f i ed t ol er ance shal l  be not ed on t he pl an i n an appr oved manner .   
The sur vey shal l  be per f or med by a r egi st er ed l and sur veyor . ]   [ The 
Cont r act i ng Of f i cer  wi l l  i nf or m t he Cont r act or  i n wr i t i ng of  paved 
ar eas t hat  f ai l  t o meet  t he f i nal  gr ades i ndi cat ed wi t hi n t he speci f i ed 
t ol er ances. ]   Cor r ect  def i c i ent  paved ar eas by r emovi ng exi st i ng wor k 
and r epl aci ng wi t h new mat er i al s t hat  meet  t he speci f i cat i ons.   Ski n 
pat chi ng f or  cor r ect i ng l ow ar eas i s pr ohi bi t ed.

e.   Fi ni sh Sur f ace Text ur e of  Wear i ng Cour se:   Vi sual l y check f i nal  sur f ace 
t ext ur e f or  uni f or mi t y and r easonabl e compact ness and t i ght ness.   Fi nal  
wear i ng cour se wi t h a sur f ace t ext ur e havi ng undesi r abl e i r r egul ar i t i es 
such as segr egat i on,  cavi t i es,  pul l s or  t ear s,  checki ng,  excessi ve 
exposur e of  coar se aggr egat es,  sand st r eaks,  i ndent at i ons,  r i ppl es,  or  
l ack of  uni f or mi t y shal l  be r emoved and r epl aced wi t h new mat er i al s .

3. 6   PROTECTION

Do not  per mi t  vehi cul ar  [ and ai r cr af t ]  t r af f i c ,  i ncl udi ng heavy equi pment ,  
on pavement  unt i l  sur f ace t emper at ur e has cool ed t o at  l east  50 degr ees C 
120 degr ees F.   Measur e sur f ace t emper at ur e by appr oved sur f ace 
t her momet er s or  ot her  sat i sf act or y met hods.

        - -  End of  Sect i on - -
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