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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  bi t umi nous base cour se ( cent r al  
pl ant  hot  mi x) .

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

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

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

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

PART 1   GENERAL

1. 1   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.
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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 T 102 ( 2009;  R 2013)  St andar d Met hod of  Test  f or  
Spot  Test  of  Asphal t i c  Mat er i al s

ASTM I NTERNATI ONAL ( ASTM)

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 C183/ C183M ( 2015)  St andar d Pr act i ce f or  Sampl i ng and 
t he Amount  of  Test i ng of  Hydr aul i c Cement

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 D1559 ( 1989)  Resi st ance t o Pl ast i c Fl ow of  
Bi t umi nous Mi xt ur es Usi ng Mar shal l  
Apparatus

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

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 D3625/ D3625M ( 2012)  St andar d Pr act i ce f or  Ef f ect  of  
Wat er  on Bi t umi nous- Coat ed Aggr egat e Usi ng 
Boi l i ng Wat er
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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 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

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

ASTM D995 ( 1995b;  R 2002)  Mi xi ng Pl ant s f or  
Hot - Mi xed,  Hot - Lai d Bi t umi nous Pavi ng 
Mixtures

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 
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.
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**************************************************************************

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- 05 Desi gn Dat a

Bi t umi nous mat er i al  j ob- mi x f or mul a

  Submi t  a j ob- mi x f or mul a pr i or  t o pr epar i ng and pl aci ng 
bi t umi nous mi xt ur e.  For mul a shal l  i ndi cat e def i ni t e per cent age of  
each si eve f r act i on,  per cent age of  bi t umen,  per cent age of  each 
aggr egat e,  t emper at ur e of  mi xt ur e l eavi ng mi xer ,  number  of  bl ows 
of  compact i on per  s i de of  mol ded speci men,  st abi l i t y ,  f l ow,  
per cent  of  voi ds t ot al  mi x,  per cent  of  voi ds i n mi ner al  aggr egat e,  
and t emper at ur e/ v i scosi t y r el at i onshi p of  asphal t  cement .

SD- 06 Test  Repor t s

Abr asi on t est  r epor t s on aggr egat e

St r i ppi ng t est  r epor t s on aggr egat e

Bi t umi nous mi x t est  r epor t s

Densi t y t est  r epor t s

Thi ckness t est  r epor t s

Smoot hness t est  r epor t s

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 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 whi ch endanger  per sonnel  or  cr eat e a f i r e hazar d or  cover  wi t h a 
sui t abl e t ype of  i nsul at i on.   Pr ovi de hear i ng pr ot ect i on t o Cont r act or  
empl oyees and r ol l er  and spr eader  oper at or s i n v i c i ni t y of  equi pment  whi ch 
may emi t  hazar dous noi se l evel s.

1. 4   DELI VERY AND STORAGE

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 t o pr event  
segregation.

1. 5   ENVI RONMENTAL CONDI TI ONS

Const r uct  bi t umi nous cour ses when under l ayi ng cour se i s dr y and do not  
const r uct  when at mospher i c t emper at ur e i s bel ow 4 degr ees C 40 degr ees F.
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1. 6   CONSTRUCTI ON EQUI PMENT

Cal i br at ed equi pment ,  such as asphal t  di st r i but or s,  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 
an appr oved cal i br at i on l abor at or y wi t hi n [ 6]  [ _____]  mont hs of  commenci ng 
work.

1. 6. 1   Mi x i ng Pl ant

**************************************************************************
NOTE:   I nser t  t he mi ni mum accept abl e capaci t y.

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

Desi gn,  coor di nat e,  and oper at e mi xi ng pl ant  t o pr oduce a mi xt ur e wi t hi n 
j ob- mi x f or mul a t ol er ances.   The mi xi ng pl ant  shal l  meet  r equi r ement s of  
ASTM D995,  except  as speci f i ed ot her wi se her ei n.   The pl ant  shal l  be a 
bat ch t ype,  cont i nuous mi xi ng t ype,  or  dr um dr yer - mi xer  t ype wi t h a mi ni mum 
capaci t y of  [ 100]  met r i c t ons [ 100]  [ _____]  t ons per  hour .   Mi x i ng pl ant  
and equi pment  shal l  r emai n accessi bl e at  al l  t i mes f or  checki ng i t s  
adequacy,  i nspect i ng i t s oper at i on,  ver i f y i ng wei ght s,  pr opor t i ons,  
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 ze shal l  meet  t he r equi r ement s of  Sect i on [ 01 57 19 TEMPORARY 
ENVI RONMENTAL CONTROLS. ]

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

Use scr eens t o obt ai n accur at e gr adat i on.   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 
operations.

1. 6. 1. 2   Bins

Di vi de bi ns i nt o at  l east  t hr ee compar t ment s ar r anged t o i nsur e separ at e 
and adequat e st or age of  appr opr i at e f r act i ons of  aggr egat e.

1. 6. 1. 3   Dust  Cont r ol

Equi p pl ant  wi t h a dust  col l ect or  desi gned t o wast e or  r et ur n i n a const ant  
f l ow al l  or  par t  of  t he mat er i al  col l ect ed.   Recover  quant i t y as necessar y 
t o pr ovi de and mai nt ai n composi t i on speci f i ed.   Pl ant  shal l  have a mi xer  
cover  and such addi t i onal  housi ng t o i nsur e pr oper  cont r ol  of  dust .

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 
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 0. 025 and 0. 23 met er  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 
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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 wi l l  not  be per mi t 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 .   Al l  r ol 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 Rol l er s:   At  t he Cont r act or ' s opt i on,  v i 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 any 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 at  no cost  t o t he Gover nment .   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

Hand t amper s shal l  wei gh not  l ess t han 10 k i l ogr ams 25 pounds and have a 
t ampi ng f ace of  not  mor e t han 0. 03 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   MATERIALS

2. 1. 1   Aggregates

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

2. 1. 1. 1   Coar se Aggr egat es

**************************************************************************
NOTE:   Sel ect  s l ag wei ght  of  1120 ki l ogr ams per  
cubi c met er  70 pounds per  cubi c f oot  f or  base 
cour ses of  ai r f i el d pavement s.

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

**************************************************************************
NOTE:   Wher e aggr egat es meet  al l  r equi r ement s except  
bei ng hydr ophi l i c ,  t he use of  " ant i - st r i ppi ng"  
agent s shoul d be consi der ed when cost  ef f ect i ve and 
appropriate.

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

ASTM D692/ D692M,  except  as modi f i ed her ei n.   Cr ushed gr avel  shal l  have at  
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l east  75 per cent  by wei ght  of  pi eces havi ng t wo or  mor e f r act ur ed f aces.  
Per cent age of  wear  ( Los Angel es abr asi on t est ) ,  except  f or  s l ag,  shal l  not  
exceed 50 at  500 r evol ut i ons i n accor dance wi t h ASTM C131/ C131M.   Wei ght  of  
s l ag shal l  be not  l ess t han [ 1050]  [ 1120]  k i l ogr ams per  cubi c met er  [ 65]  
[ 70]  pounds per  cubi c f oot .   Rej ect  aggr egat es whi ch show st r i ppi ng when 
t est ed i n accor dance wi t h ASTM D3625/ D3625M.   However ,  " ant i - st r i ppi ng"  
agent ( s)  may be used subj ect  t o cer t i f i ed l abor at or y per f or mance t est ( s)  on 
t he aggr egat e t o be used and appr oval  of  t he Cont r act i ng Of f i cer .

2. 1. 1. 2   Fi ne Aggr egat e

ASTM D1073,  except  gr adat i on as speci f i ed her ei n.

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

Pr ovi de not  l ess t han t wo- t hi r ds non- pl ast i c mat er i al  passi ng 75 mi cr omet er s
 200 mesh si eve t o meet  r equi r ement s of  ASTM D242/ D242Mwhen t est ed i n 
accor dance wi t h ASTM D546.   Mat er i al  passi ng a 75 mi cr omet er s 200 mesh 
si eve may be l i mest one dust  or  ot her  sui t abl e non- pl ast i c mat er i al  and 
suppl ement  as r equi r ed by addi ng l i mest one dust ,  por t l and cement ,  or  
non- pl ast i c mat er i al  as r equi r ed t o obt ai n composi t i on speci f i ed.

2. 1. 2   Asphal t  Cement

**************************************************************************
NOTE:   Del et e desi gnat i ons whi ch ar e not  sui t abl e 
f or  t he pr oj ect .   Asphal t  cement  penet r at i on gr ade 
40- 50 or  penet r at i on gr ade 200- 300 may be used f or  
ext r eme cl i mat es.

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

ASTM D946/ D946M,  penet r at i on gr ade [ 120- 150]  [ 85- 100]  [ 60- 70]  or  
ASTM D3381/ D3381M,  v i scosi t y gr ade [ AC- 30]  [ AC- 20]  [ AC- 10]  [ AC- 5] .   Asphal t  
shal l  show a negat i ve spot  when t est ed i n accor dance wi t h AASHTO T 102.   
Fur ni sh Cont r act i ng Of f i cer  t emper at ur e- vi scosi t y r el at i onshi p of  t he 
asphal t  cement .

2. 1. 3   Composi t i on of  Mi xt ur es

**************************************************************************
NOTE:   Sel ect  50 bl ow compact i ng,  340 ki l ogr ams 750 
pound st abi l i t y ,  and 20 maxi mum f l ow f or  t r af f i c  
t i r e pr essur e l ess t han 690 kPa 100 psi ;  sel ect  75 
bl ow compact i ng,  680 ki l ogr ams 1500 pound st abi l i t y ,  
and 16 maxi mum f l ow f or  t i r e pr essur e 690 kPa 100 psi
 and over .   For  Ai r  For ce pr oj ect s,  aggr egat e 
gr adat i ons shal l  be as shown i n Tabl e 7- 4 of  DM 
21. 3,  " Fl exi bl e Pavement  Desi gn f or  Ai r f i el ds. "   For  
Navy and Mar i ne Cor ps pr oj ect s,  use Tabl e 7- 4 of  DM 
21. 3 or  l ocal  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) .

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

Gr adat i on i n accor dance wi t h t ypi cal  gr adat i ons l i s t ed her ei n f or  sel ect ed 
maxi mum aggr egat e s i ze when t est ed i n accor dance wi t h ASTM C136/ C136M.   
Gr adat i on shal l  be wi t hi n j ob mi x f or mul a t ol er ance l i mi t at i ons speci f i ed 
her ei n.   Gr ade combi ned aggr egat e and f i l l er  smoot hl y f r om coar se t o f i ne 
wi t h no var i ance f r om l ow l i mi t  on one si eve t o hi gh l i mi t  on adj acent  
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si eve.   Tabl e I  i s  based on aggr egat es of  uni f or m speci f i c  gr avi t y;  
per cent ages passi ng var i ous s i eves ar e subj ect  t o appr opr i at e cor r ect i on 
when aggr egat es of  var yi ng speci f i c  gr avi t i es ar e used.   Det er mi ne 
st abi l i t y  and f l ow by ASTM D1559 usi ng [ 50]  [ 75]  bl ows per  s i de of  mol ded 
speci men,  meet i ng t he f ol l owi ng r equi r ement s:

a.   St abi l i t y  ( mi ni mum) ,  [ 340]  [ 680]  k i l ogr ams [ 750]  [ 1500]  pounds.

b.   Fl ow 0. 25 mm 0. 01 i nch,  Not  mor e t han [ 20]  [ 16]  nor  l ess t han 8.

TABLE I

GRADATI ON OF AGGREGATES TOTAL PERCENT
PASSI NG ( BY WEI GHT)

SI EVE SI ZE

37. 5 mm 1 1/ 2 i nch

25. 0 mm 1 i nch

19. 0 mm 3/ 4 i nch

12. 5 mm 1/ 2 i nch

9. 5 mm 3/ 8 i nch

4. 75 mm No.  4

2. 36 mm No.  8

1. 18 mm No.  16

600 mi cr omet er s No.  30

300 mi cr omet er s No.  50

150 mi cr omet er s No.  100

75 mi cr omet er s No.  200

c.   Bi t umi nous cont ent :   Base per cent age on appr oved j ob- mi x f or mul a.

2. 1. 4   Variations

Var i at i ons f r om appr oved j ob- mi x f or mul a shal l  not  exceed t he f ol l owi ng;  
however ,  i n no case shal l  j ob- mi x f or mul a,  wi t h t ol er ances appl i ed,  f al l  
out s i de t he gener al  l i mi t s f or  aggr egat e gr adat i on and bi t umi nous mat er i al  
speci f i ed her ei n:
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Aggregate Tol er ance ( pl us or  
minus)

12. 5 mm or  l ar ger  1/ 2 i nch or  l ar ger 8 per cent

9. 5 mm and 4. 75 mm 3/ 8 i nch and No.  4 7 per cent

2. 36 mm and 1. 18 mm No.  8 and 16 6 per cent

600 mi cr omet er s and 300 mi cr omet er s No.  30 and 50 5 per cent

150 mi cr omet er s No.  100 4 per cent

75 mi cr omet er s No.  200 3 per cent

PART 3   EXECUTI ON

3. 1   MIXING

Pr oduce bi t umi nous mi xt ur e i n a pl ant  as speci f i ed her ei n.   St ockpi l e f i ne 
and coar se aggr egat es separ at el y and f eed t o dr i er  by separ at e mechani cal  
f eeder s i n a manner  t o pr oduce an asphal t i c  concr et e mi xt ur e wi t hi n 
t ol er ances speci f i ed f or  j ob- mi x f or mul a.   Heat  and dr y aggr egat es 
t hor oughl y.   Make t emper at ur e of  aggr egat e,  mi ner al  f i l l er ,  and asphal t  i n 
mi xer  such t hat  v i scosi t y of  asphal t  i n mi xt ur e shal l  be i n t he r ange of  
0. 0002 t o 0. 0003 squar e met er  per  second 150 t o 300 cent i st okes k i nemat i c 
or  75- 150 seconds,  Saybol t - Fur ol .   Pr ovi de adequat e dr y st or age f or  mi ner al  
f i l l er  at  mi x i ng pl ant .   Af t er  aggr egat es have been pr epar ed,  accur at el y 
wei gh or  measur e and convey t hem i nt o mi xer  i n pr opor t i onat e amount s of  
each aggr egat e s i ze r equi r ed.   Wei gh or  f eed mi ner al  f i l l er  by some 
accur at e and uni f or m measur ement ,  and add separ at el y,  and i n a dr y 
condi t i on,  as near  as possi bl e t o cent er  of  mi xer .   I nt r oduce r equi r ed 
amount  of  asphal t  f or  each bat ch,  or  cal i br at ed amount  f or  cont i nuous 
mi xi ng,  i nt o mi xer .   I n bat ch mi x i ng,  char ge aggr egat es i nt o mi xer ,  add 
asphal t ,  and cont i nue mi xi ng f or  at  l east  25 seconds or  l onger  t o obt ai n a 
homogeneous mi xt ur e.   When a cont i nuous mi xer  i s  used,  mi xi ng t i me shal l  be 
not  l ess t han 30 seconds t o obt ai n a homogeneous mi xt ur e.   Temper at ur e of  
asphal t  at  t i me of  mi x i ng shal l  not  exceed 175 degr ees C 350 degr ees F.   
When pr epar ed i n a t wi n pugmi l l  mi xer ,  dept h of  mi xt ur e shal l  be not  
gr eat er  t han t he t i ps of  mi xer  bl ades when bl ades ar e i n a ver t i cal  
posi t i on.   Rej ect  over heat ed and car boni zed mi xt ur es,  and mi xt ur es t hat  
f oam,  segr egat e,  or  st r i p.   When excessi ve moi st ur e causes f oami ng,  
segr egat i on,  or  st r i ppi ng,  r emove al l  aggr egat es i n hot  bi ns and pl ace i n 
t hei r  r espect i ve st ockpi l es;  f or  dr um- dr i er  pl ant  mi xes,  wast e t he mi x,  
except  as ot her wi se appr oved by t he Cont r act i ng Of f i cer .

3. 2   TRANSPORTATI ON OF BI TUMI NOUS MI XTURES

Tr anspor t  bi t umi nous mi xt ur e f r om pavi ng pl ant  t o t he s i t e i n t r ucks havi ng 
t i ght ,  c l ean,  smoot h beds whi ch have been pai nt ed or  spr ayed wi t h a 
l i mewat er ,  soap,  or  det er gent  sol ut i on at  l east  once a day t o pr event  
adhesi on of  t he mi xt ur e t o t r uck bodi es.   Cover  each l oad wi t h canvas or  
ot her  sui t abl e mat er i al  of  ampl e s i ze t o pr ot ect  i t  f r om t he weat her  and t o 
pr event  l oss of  heat .   Make del i ver i es so t hat  spr eadi ng and r ol l i ng of  al l  
mi xt ur e pr epar ed f or  a day' s r un can be compl et ed dur i ng dayl i ght ,  unl ess 
sat i sf act or y ar t i f i c i al  l i ght  i s  pr ovi ded.   Del i ver  mi xt ur e t o t he ar ea t o 
be paved i n such a manner  t hat  t emper at ur e at  t he t i me of  dumpi ng t he 
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spr eader  shal l  be not  l ess t han 105 degr ees C 225 degr ees F or  t hat  
r equi r ed t o obt ai n t he speci f i ed compact i on.   Rej ect  any l oad t hat  has 
become wet  pr i or  t o pl aci ng.

3. 3   PLACING

Pr ovi de l i ne and gr ade st akes as necessar y f or  cont r ol .   Pl ace gr ade st akes 
i n l anes par al l el  t o cent er l i ne of  ar ea t o be paved,  and sui t abl y space f or  
st r i ng l i nes.   Pl ace and compact  bi t umi nous cour ses i n such t hi cknesses t o 
achi eve densi t y and smoot hness r equi r ement s.   Maxi mum l i f t  of  bi t umi nous 
base cour se shal l  not  exceed 150 mm 6 i nches.   Pr i or  t o l ayi ng t he base 
cour se,  c l ean under l y i ng cour se of  f or ei gn and obj ect i onabl e mat t er  wi t h 
power  bl ower s,  power  br ooms,  or  hand br ooms i n pl aces i naccessi bl e t o power  
equi pment ,  and i nspect  f or  compact i on and smoot hness r equi r ement s.   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 105 degr ees C 225 degr ees F and 150 degr ees C 300 degr ees F.   
Rej ect  bi t umi nous mi xt ur e havi ng a t emper at ur e out s i de t hese l i mi t s when 
dumped i nt o t he hopper  of  t he spr eader .   Adj ust  mechani cal  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 when 
compact ed conf or ms t o dept h,  cr oss sect i ons,  gr ades,  and cont our s 
i ndi cat ed.   When i r r egul ar i t i es of  sur f ace or  def i c i ency i n dept h i s mor e 
t han speci f i ed t ol er ances,  r emove def ect i ve wor k and r epl ace wi t h new 
mat er i al .   Whenever  possi bl e,  pl ace t he mi xt ur e i n st r i ps not  l ess t han 3 m 
10 f eet  wi de.   Over l ap r ol l i ng t o pr evi ousl y pl aced st r i p and ext end t o 
over l ap f i r st  st r i p.   Pl ace mi xt ur e as cont i nuousl y as possi bl e.   Shovel er s 
and r aker s shal l  f ol l ow spr eadi ng equi pment ,  addi ng hot  mi xt ur e and r aki ng 
as r equi r ed t o pr oduce a cour se t hat ,  when compl et ed,  shal l  conf or m t o 
r equi r ement s speci f i ed.   I n ar eas wher e t he use of  machi ne spr eadi ng i s 
i mpr act i cal ,  mi xt ur e may be spr ead by hand.   Di st r i but e mi xt ur e i nt o pl ace 
f r om dump boar ds by means of  hot  shovel s and spr ead wi t h hot  r akes i n a 
uni f or ml y l oose l ayer  of  such t hi ckness t hat ,  when compl et ed,  i t  conf or ms 
t o r equi r ed gr ade and t hi ckness.   Do not  dump l oads any f ast er  t han t hey 
can be handl ed by shovel er s and r aker s.   Pai nt  cont act  sur f aces of  
pr evi ousl y const r uct ed cur bs,  manhol es,  and si mi l ar  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.

3. 4   JOINTS

Al l  j oi nt s shal l  pr esent  t he same t ext ur e,  densi t y ,  and smoot hness as ot her  
por t i ons of  t he cour se.   Car ef ul l y  make j oi nt s bet ween ol d and new 
pavement s or  wi t hi n new pavement s i n a manner  as 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.   Pai nt  al l  
ver t i cal  cont act  sur f aces of  pr evi ousl y const r uct ed sect i ons 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 
t he f r esh mi xt ur e i s pl aced.

3. 4. 1   Transverse

The r ol l er  shal l  pass over  t he unpr ot ect ed end of  t he f r eshl y l ai d mi xt ur e 
onl y when t he l ayi ng of  t he 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  t he 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  t he 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 .   I n al l  cases,  t r 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 .
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3. 4. 2   Longitudinal

Pl ace l ongi t udi nal  j oi nt s so t hat  t hey shal l  not  coi nci de wi t h t hat  of  
under l y i ng cour se and shal l  be separ at ed by at  l east  300 mm one f oot .   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  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.   Pr i or  t o pl aci ng 
adj acent  asphal t  concr et e,  r ol l  j oi nt  f i r st ,  t hen pr oceed t o opposi t e s i de 
and r ol l ,  movi ng each t i me t owar d t he j oi nt .

3. 5   COMPACTI ON OF MI XTURE

**************************************************************************
NOTE:   Use 97 per cent  f or  pavement s f or  t i r e 
pr essur es of  1. 7 MPa 250 psi  and above;  use 96 
per cent  f or  al l  ot her  pavement s.

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

Af f ect  compact i on by r ol l i ng.   Begi n r ol l i ng as soon af t er  pl aci ng as t he 
mi xt ur e wi l l  bear  t he r ol l er  wi t hout  undue di spl acement .   Del ays i n r ol l i ng 
f r eshl y spr ead mi xt ur e wi l l  not  be t ol er at ed.   St ar t  r ol l i ng l ongi t udi nal l y 
at  ext r eme si des of  l anes and pr oceed t owar d cent er  of  pavement ,  
over l appi ng on successi ve st r i ps by at  l east  one- hal f  t he wi dt h of  r ear  
wheel  of  r ol l er .   Al t er nat e t r i ps of  r ol l er  shal l  be s l i ght l y di f f er ent  
l engt hs.   Af f ect  i ni t i al  l ongi t udi nal  r ol l i ng by t he use of  st eel  r ol l er .  
Make t est s f or  conf or mi t y wi t h speci f i ed cr own,  gr ade,  and smoot hness 
i mmedi at el y af t er  i ni t i al  compr essi on.   Bef or e cont i nui ng r ol l i ng,  cor r ect  
any var i at i ons by r emovi ng or  addi ng mat er i al s,  t hen r ol l  cour se usi ng 
pneumat i c- t i r ed r ol l er s or  t andem r ol l er s,  whi l e mi xt ur e i s hot  and i n 
condi t i on sui t abl e f or  pr oper  compact i on.   Speed of  r ol l er s shal l  not  exceed
 4. 50 k i l omet er s per  hour  3 mi l es per  hour  and at  al l  t i mes be s l ow enough 
t o avoi d di spl acement  of  hot  mi xt ur e.   Cor r ect  any di spl acement  of  mi xt ur e 
at  once by use of  r akes and appl y f r esh mi xt ur e or  r emove mi xt ur e as 
r equi r ed.  Cont i nue r ol l i ng unt i l  al 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  [ 96]  [ 97]  [ _____]  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 D1559.   Dur i ng r ol l i ng,  moi st en r ol l er s t o pr event  adhesi on of  mi xt ur e 
t o r ol l i ng sur f aces,  but  do not  per mi t  an excess of  wat er .   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 r ol l er s,  compact  
mi xt ur e wi t h hot  pneumat i c or  manual  hand t amper s.   Ski n pat chi ng of  an 
ar ea t hat  has been r ol l ed i s not  per mi t t ed.   Remove any mi xt ur e t hat  
becomes mi xed wi t h f or ei gn mat er i al  or  i s  def ect i ve,  r epl ace wi t h f r esh 
mi xt ur e,  and compact  t o densi t y of  sur r oundi ng ar ea.   Rol l er  shal l  pass 
over  unpr ot ect ed edge of  cour se onl y when l ayi ng of  cour se i s t o be 
di scont i nued f or  a l engt h of  t i me t o per mi t  mi xt ur e t o become col d.   
Cont r act or  shal l  pr ovi de wor kmen who ar e capabl e of  per f or mi ng wor k 
i nci dent al  t o cor r ect i on of  pavement  i r r egul ar i t i es.   Af t er  f i nal  r ol l i ng,  
per mi t  no t r af f i c  of  any k i nd on t he pavement  unt i l  t he 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 wi t h sur f ace t her momet er s or  ot her  sat i sf act or y met hods.

3. 6   FI ELD SAMPLI NG AND TESTI NG

Appr ove mat er i al s and mat er i al  sour ces not  l ess t han [ 21]  [ _____]  days 
pr i or  t o use of  such mat er i al s i n wor k.
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3. 6. 1   Sampling

3. 6. 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  
r andom f r om sour ce mat er i al  t o make a composi t e sampl e of  not  l ess t han 25 
k i l ogr ams 50 pounds.   Make r epet i t i on of  t he above sampl i ng when sour ce of  
mat er i al  i s  changed or  when unaccept abl e def i c i enci es or  var i at i ons f r om 
speci f i ed gr adi ng of  mat er i al s ar e f ound i n t est i ng.

3. 6. 1. 2   Col d Feed Aggr egat e Sampl i ng

Take t wo sampl es dai l y f r om bel t  conveyi ng mat er i al s f r om 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 25 k i l ogr ams 50 pounds.   Take sampl es i n 
accor dance wi t h ASTM D75/ D75M.

3. 6. 1. 3   Coar se and Fi ne Aggr egat es

Take 25 k i l ogr ams 50 pounds sampl e f r om 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 on mi ner al  f i l l er s,  or  wi l l  be 
r equi r ed when anal yses show def i c i enci es,  or  unaccept abl e var i ances or  
devi at i ons.   Met hod of  sampl i ng i s as descr i bed her ei n f or  aggr egat es.

3. 6. 1. 4   Mi ner al  Fi l l er

ASTM C183/ C183M.   Take sampl es l ar ge enough t o pr ovi de ampl e mat er i al  f or  
testing.

3. 6. 1. 5   Pavement  and Mi xt ur e

Take sampl es f or  t he det er mi nat i on of  mi x pr oper t i es,  t hi ckness and densi t y 
of  t he compl et ed pavement s.   Fur ni sh al l  t ool s,  l abor  and mat er i al  f or  
sampl es and f or  sat i sf act or y r epl acement  of  pavement .   Take sampl es and 
t est  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. 6. 1. 6   Sampl e I dent i f i cat i on

Fur ni sh each sampl e i n a c l ean cont ai ner ,  secur el y f ast ened t o pr event  l oss 
of  mat er i al .   Tag each sampl e f or  i dent i f i cat i on.   Tag shal l  cont ai n t he 
f ol l owi ng i nf or mat i on:

Cont r act  No. _______________________________________
Sampl e No.  ___________________Quant i t y_____________
Dat e of  Sampl e_____________________________________
Sampl e ____________________________________________
Sour ce ____________________________________________
I nt ended use_______________________________________
For  t est i ng________________________________________
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3. 6. 2   Testing

3. 6. 2. 1   Aggregate

a.   Gr adat i on:   ASTM C136/ C136M f or  f i ne and coar se aggr egat e.   ASTM D546 
f or  mi ner al  f i l l er .

b.   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 wor k and whenever  sour ce i s 
changed.

c.   St r i ppi ng Test :   ASTM D3625/ D3625M.   Per f or m a st r i ppi ng t est  i ni t i al l y  
on al l  aggr egat e pr i or  t o i ncor por at i on i nt o wor k and whenever  sour ce 
i s changed.

3. 6. 2. 2   Bi t umi nous Mi x

ASTM D2172/ D2172M.   Test  one sampl e f or  each 500 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.   Si eve anal ysi s 
per ASTM C136/ C136M.   Test  one sampl e f or  each 500 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 D1559.

3. 6. 2. 3   Pavement  Cour se

a.   Densi t y:   For  each [ 1000]  [ _____]  met r i c t ons [ 1000]  [ _____]  t ons of  
bi t umi nous cour se 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  4 l abor at or y speci mens pr epar ed i n 
accor dance wi t h ASTM D1559; sampl es f or  t hese 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;  t he Cont r act or  shal l  r ecor d 
i n an appr oved manner  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 so r ecor ded,  det er mi ne f i el d 
densi t y of  t he pavement  by aver agi ng t he densi t i es of  100 mm 4 i nch
di amet er  cor es obt ai ned f r om t he base cour se;  t ake one cor e f or  each 
[ 1670]  [ _____]  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  t he l abor at or y pr epar ed 
speci mens and t he cor ed sampl es i n accor dance wi t h ASTM D1188 or  
ASTM D2726/ D2726M,  as appl i cabl e.   The maxi mum al l owabl e def i c i ency at  
any poi nt  shal l  not  be mor e t han 2 per cent  l ess t han t he speci f i ed 
densi t y.   The aver age densi t y shal l  be not  l ess t han t he speci f i ed 
densi t y.   When t he def i c i ency i s mor e t han t he speci f i ed t ol er ances,  
t he Cont r act or  shal l  cor r ect  each such r epr esent at i ve ar ea or  ar eas by 
r emovi ng t he pavement  i n quest i on and r epl aci ng wi t h new pavement .

b.   Thi ckness:   Det er mi ne t hi ckness of  t he cour se 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 i ndi cat ed t hi ckness 
f or  t he cour se.   The aver age t hi ckness of  t he cour se shal l  be not  l ess 
t han t he i ndi cat ed t hi ckness.   Wher e t he def i c i ency i s mor e t han t he 
speci f i ed t ol er ances,  t he cont r act or  shal l  cor r ect  each such 
r epr esent at i ve ar ea or  ar eas by r emovi ng t he pavement  i n quest i on 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  t he cour se as 
t he wor k pr ogr esses.   Appl y st r ai ght edge par al l el  wi t h and at  r i ght  
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angl es t o t he cent er l i ne af t er  f i nal  r ol l i ng.  Unevenness of  t he cour se 
shal l  not  var y mor e t han pl us or  mi nus 6 mm i n 3 m 1/ 4 i nch i n 10 f eet .   
Cor r ect  any 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.

        - -  End of  Sect i on - -

SECTI ON 32 11 26. 16  Page 16


