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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  gr aded cr ushed aggr egat e base 
cour se wi t h a CBR 100 f or  use under  f l exi bl e 
pavement s and per vi ous pavement  syst ems.

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.

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 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 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 D1556/ D1556M ( 2015;  E 2016)  St andar d Test  Met hod f or  
Densi t y and Uni t  Wei ght  of  Soi l  i n Pl ace 
by Sand- Cone Met hod

ASTM D1557 ( 2012;  E 2015)  St andar d Test  Met hods f or  
Labor at or y Compact i on Char act er i s t i cs of  
Soi l  Usi ng Modi f i ed Ef f or t  ( 56, 000 
f t - l bf / f t 3)  ( 2700 kN- m/ m3)

ASTM D1883 ( 2016)  St andar d Test  Met hod f or  Cal i f or ni a 
Bear i ng Rat i o ( CBR)  of  
Labor at or y- Compact ed Soi l s

ASTM D2217 ( 1985;  R 1998)  Wet  Pr epar at i on of  Soi l  
Sampl es f or  Par t i c l e- Si ze Anal ysi s and 
Det er mi nat i on of  Soi l  Const ant s

ASTM D4318 ( 2017)  St andar d Test  Met hods f or  Li qui d 
Li mi t ,  Pl ast i c Li mi t ,  and Pl ast i c i t y I ndex 
of  Soi l s

ASTM D6938 ( 2017)  St andar d Test  Met hod f or  I n- Pl ace 
Densi t y and Wat er  Cont ent  of  Soi l  and 
Soi l - Aggr egat e by Nucl ear  Met hods ( Shal l ow 
Depth)

ASTM D75/ D75M ( 2014)  St andar d Pr act i ce f or  Sampl i ng 
Aggregates
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U. S.  GREEN BUI LDI NG COUNCI L ( USGBC)

LEED NC ( 2009)  Leader shi p i n Ener gy and 
Envi r onment al  Desi gn( t m)  New Const r uct i on 
Rat i ng Syst em

1. 2   RELATED SECTI ONS

**************************************************************************
NOTE:   Per vi ous pavement  syst ems shal l  be i nst al l ed 
i n ar eas wi t h gent l y s l opi ng or  f l at  gr ound,  l i ght  
t r af f i c ,  l i mi t ed heavy t r uck use,  and wher e 
pavement s wi l l  not  r ecei ve snow and i ce t r eat ment s 
( sal t ,  sand,  or  chemi cal ) .   Consul t  manuf act ur er ' s  
r ecommendat i ons f or  col d r egi ons,  ar i d r egi ons,  and 
r egi ons wi t h hi gh wi nd er osi on.   Par ki ng l ot s ar e 
gener al l y good per vi ous pavement  appl i cat i ons.   
I nst al l i ng per vi ous pavement  syst ems cont r i but es t o 
t he f ol l owi ng LEED cr edi t :  SS6.

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

Per vi ous pavement  syst ems shal l  use Sect i on 32 11 16. 16 [ BASE COURSE FOR 
RI GI D]  [ AND SUBBASE COURSE FOR FLEXI BLE]  [ SUBBASE COURSE FOR PERVI OUS]  
PAVI NG,  Sect i on 32 13 43 PERVI OUS CONCRETE PAVI NG,  and Sect i on 32 12 13 
BI TUMI NOUS TACK AND PRI ME COATS i n addi t i on t o t hi s sect i on.

1. 3   SUBMITTALS

**************************************************************************
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y  or  cr i t i cal i t y ,  
wi t h a " G" .   Gener al l y,  ot her  submi t t al  i t ems can be 
r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
Syst em.    Onl y add a “ G”  t o an i t em,  i f  t he 
submi t t al  i s  suf f i c i ent l y i mpor t ant  or  compl ex i n 
cont ext  of  t he pr oj ect .

For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on t o i ndi cat e t he appr ovi ng aut hor i t y.   
Codes f or  Ar my pr oj ect s usi ng t he Resi dent  
Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i c t  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i c t  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y  ar e not  used f or  Navy 
projects.

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 
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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.

Submi t t al  i t ems not  desi gnat ed wi t h a " G"  ar e 
consi der ed as bei ng f or  i nf or mat i on onl y f or  Ar my 
pr oj ect s and f or  Cont r act or  Qual i t y Cont r ol  appr oval  
f or  Navy 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- 03 Pr oduct  Dat a

Aggr egat es;  ( LEED NC)

  Submi t  document at i on i ndi cat i ng per cent age of  post - i ndust r i al  
and post - consumer  r ecycl ed cont ent  per  uni t  of  pr oduct .   I ndi cat e 
r el at i ve dol l ar  val ue of  r ecycl ed cont ent  pr oduct s t o t ot al  dol l ar  
val ue of  pr oduct s i ncl uded i n pr oj ect .

[ Local / Regi onal  Mat er i al s;  ( LEED NC)

  Submi t  document at i on i ndi cat i ng di st ance bet ween manuf act ur i ng 
f aci l i t y  and t he pr oj ect  s i t e.   I ndi cat e di st ance of  r aw mat er i al  
or i gi n f r om t he pr oj ect  s i t e.   I ndi cat e r el at i ve dol l ar  val ue of  
l ocal / r egi onal  mat er i al s t o t ot al  dol l ar  val ue of  pr oduct s 
i ncl uded i n pr oj ect . ]

SD- 06 Test  Repor t s

Gradation

Bear i ng r at i o

Li qui d l i mi t

Pl ast i c i t y i ndex

Per cent age of  wear

[ Dr y wei ght  of  s l ag]

Density

Gradation

Smoothness

Density

Thickness
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1. 4   DELI VERY AND STORAGE

I nspect  mat er i al s del i ver ed t o s i t e f or  damage and st or e as t o pr event  
segr egat i on and cont ami nat i on.

1. 5   WEATHER LI MI TATI ONS

Do not  const r uct  base cour se when at mospher i c t emper at ur e i s bel ow 2 
degr ees C 35 degr ees F or  when r ai nf al l  or  ot her  weat her  condi t i ons 
det r i ment al l y  af f ect  t he qual i t y  of  t he f i ni shed cour se.

1. 6   CONSTRUCTI ON EQUI PMENT

Equi pment  shal l  be dependabl e and adequat e f or  t he pur pose i nt ended.   
Mai nt ai n equi pment  i n sat i sf act or y and saf e oper at i ng condi t i on.   Subj ect  
t o appr oval ,  speci al  equi pment  di ct at ed by l ocal  condi t i ons may be used.   
Cal i br at ed equi pment ,  such as scal es,  bat chi ng equi pment ,  spr eader s,  and 
si mi l ar  i t ems,  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]  [ a St at e cal i br at i on l abor at or y]  wi t hi n [ 12]  [ _____]  mont hs of  
commenci ng wor k.

1. 7   SUSTAI NABLE DESI GN REQUI REMENTS

1. 7. 1   Local / Regi onal  Mat er i al s

**************************************************************************
NOTE:   Usi ng l ocal  mat er i al s can hel p mi ni mi ze 
t r anspor t at i on i mpact s,  i ncl udi ng f ossi l  f uel  
consumpt i on,  ai r  pol l ut i on,  and l abor .   Usi ng 
mat er i al s har vest ed and manuf act ur ed wi t hi n a 500 
mi l e r adi us f r om t he pr oj ect  s i t e cont r i but es t o t he 
f ol l owi ng LEED cr edi t :  MR5.   Coor di nat e wi t h Sect i on 
01 33 29 LEED( t m)  DOCUMENTATI ON.   Use second opt i on 
i f  Cont r act or  i s  choosi ng l ocal  mat er i al s i n 
accor dance wi t h Sect i on 01 33 29 LEED( t m)  
DOCUMENTATI ON.   Use second opt i on f or  USACE 
pr oj ect s.   Ar my pr oj ect s shal l  i ncl ude opt i on onl y 
i f  pur sui ng t hi s LEED cr edi t .

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

[ Use mat er i al s or  pr oduct s ext r act ed,  har vest ed,  or  r ecover ed,  as wel l  as 
manuf act ur ed,  wi t hi n a [ 800] [ _____]  k i l omet er  [ 500] [ _____]  mi l er adi us f r om 
t he pr oj ect  s i t e,  i f  avai l abl e f r om a mi ni mum of  t hr ee sour ces. ] [ See 
Sect i on 01 33 29 LEED( t m)  DOCUMENTATI ON f or  cumul at i ve t ot al  l ocal  mat er i al  
r equi r ement s.   Aggr egat e mat er i al s may be l ocal l y avai l abl e. ]

PART 2   PRODUCTS

2. 1   MATERIALS

2. 1. 1   Aggregates

**************************************************************************
NOTE:   Maxi mum amount  of  mat er i al  passi ng 75 
mi cr omet er s No.  200 si eve f or  50 mm 2 i nch maxi mum 
shoul d not  be mor e t han 7 per cent ,  f or  38 mm 1 1/ 2 
i nch maxi mum 8 per cent ,  and f or  25 mm one i nch 
maxi mum 9 per cent ,  wher e f r ost  i s  a f act or  i n desi gn.
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**************************************************************************

**************************************************************************
NOTE:   Del et e per cent age of  wear  and wei ght  of  s l ag 
not  appl i cabl e t o t he pr oj ect .   For  pavement  
desi gned f or  ai r cr af t  equi pped wi t h t i r es havi ng 
pr essur e of  1725 kPa 250 psi  or  mor e,  t he per cent age 
of  wear  shoul d not  exceed 40;  and f or  s l ag,  t he 
wei ght  shoul d be not  l ess t han 1120 kg per  cubi c 
met er  70 pounds per  cubi c f oot ;  f or  t i r e pr essur es 
l ess t han 1725 kPa 250 psi ,  t he per cent age of  wear  
may be i ncr eased t o 45;  and f or  s l ag,  t he wei ght s 
may be r educed t o 29. 4 kg 65 pounds.   The 
r equi r ement s of  40 or  l ess f or  wear  t est  under  hi gh 
pr essur e t i r es may be i ncr eased t o 45 i f  a 
sat i sf act or y ser vi ce r ecor d can be demonst r at ed.

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

**************************************************************************
NOTE:   Del et e t he s i zes whi ch ar e unsui t abl e f or  t he 
t hi ckness of  t he base cour se l ayer  t o be const r uct ed 
or  ar e not  avai l abl e.   The compact ed t hi ckness of  
any compact ed base cour se l ayer  shoul d be l i mi t ed t o 
a maxi mum of  150 mm 6 i nches and a mi ni mum of  75 mm 
3 i nches.   The gr adat i ons may be modi f i ed t o sui t  
l ocal  condi t i ons;  however ,  t he composi t e mat er i al  
must  meet  t he r equi r ed Cal i f or ni a Bear i ng Rat i o.  
Pr i or  t o speci f y i ng any modi f i ed gr adat i on,  t est s 
shoul d be per f or med usi ng t he mat er i al  t o be 
i ncor por at ed i n t he base cour se t o det er mi ne whet her  
t he modi f i ed gr adat i on wi l l  pr ovi de t he r equi r ed 
Cal i f or ni a Bear i ng Rat i o.

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

**************************************************************************
NOTE:   Use of  mat er i al s wi t h r ecycl ed cont ent ,  
cal cul at ed on t he basi s of  post - i ndust r i al  and 
post - consumer  per cent age cont ent ,  cont r i but es t o t he 
f ol l owi ng LEED cr edi t :  MR4.   Coor di nat e wi t h Sect i on 
01 33 29 LEED( t m)  DOCUMENTATI ON.   Desi gner  must  
ver i f y t hat  pr oduct s meet i ng t he i ndi cat ed mi ni mum 
r ecycl ed cont ent  ar e avai l abl e,  pr ef er abl y f r om at  
l east  t hr ee sour ces,  t o ensur e adequat e 
compet i t i on.   I f  not ,  wr i t e i n sui t abl e r ecycl ed 
cont ent  val ues t hat  r ef l ect  avai l abi l i t y  and 
compet i t i on.   Use second opt i on i f  Cont r act or  i s  
choosi ng r ecycl ed cont ent  pr oduct s i n accor dance 
wi t h Sect i on 01 33 29 LEED( t m)  DOCUMENTATI ON.

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

Consi st  of  dur abl e and sound cr ushed concr et e,  cr ushed masonr y,  cr ushed 
t i l e,  cr ushed gr avel ,  cr ushed st one,  or  cr ushed sl ag,  f r ee of  l umps or  
bal l s of  c l ay or  ot her  obj ect i onabl e mat t er .  Mat er i al s shal l  or i gi nat e 
pr i mar i l y  f r om on- si t e const r uct i on wast e,  t hen f r om of f - s i t e const r uct i on 
wast e,  and f i nal l y  f r om ot her  near by sour ces as needed.   [Aggregate 
mat er i al  shal l  cont ai n i n t ot al  a mi ni mum of  [ 5] [ 10] [ _____]  per cent  
post - consumer  r ecycl ed cont ent ,  or  a mi ni mum of  [ 20] [ 40] [ _____]  per cent  
post - i ndust r i al  r ecycl ed cont ent . ] [ See Sect i on 01 33 29 LEED( t m)  
DOCUMENTATI ON f or  cumul at i ve t ot al  r ecycl ed cont ent  r equi r ement s.   Mat er i al  
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may cont ai n post - consumer  or  post - i ndust r i al  r ecycl ed cont ent . ]   Cr ushed 
st one and gr avel  shal l  be f r ee f r om f l at ,  el ongat ed,  sof t ,  or  di s i nt egr at ed 
pi eces.   Cr ushed gr avel  r et ai ned on a 4. 75 mm No.  4 s i eve shal l  have at  
l east  90 per cent  by wei ght  wi t h at  l east  t wo f r act ur ed f aces and 100 
per cent  by wei ght  wi t h at  l east  one f r act ur ed f ace.   Base cour se mat er i al s 
sampl es shal l  have a bear i ng r at i o of  at  l east  100 as det er mi ned by 
l abor at or y t est s on a 4- day soaked speci men i n accor dance wi t h ASTM D1883; 
compact  speci men i n accor dance wi t h ASTM D1557,  Met hod D.   Det er mi ne gr ai n 
s i ze i n accor dance wi t h ASTM C136/ C136M and amount  of  mat er i al  f i ner  t han 
75 mi cr omet er s 200 mesh si eve i n accor dance wi t h ASTM C117.  Aggr egat e,  
ot her  t han s l ag,  shal l  have a per cent age of  wear  not  exceedi ng [ 40]  [ 45]  
when t est ed i n accor dance wi t h ASTM C131/ C131M,  Gr adi ng A.   Sl ag shal l  be 
an ai r - cool ed,  bl ast  f ur nace pr oduct  havi ng a dr y wei ght  of  not  l ess t han 
[ 1120]  [ 1041]  k i l ogr ams per  cubi c met er s [ 70]  [ 65]  pounds per  cubi c f oot  
when t est ed i n accor dance wi t h ASTM C29/ C29M and shal l  consi st  of  angul ar  
f r agment s uni f or m i n densi t y and qual i t y ,  r easonabl y f r ee f r om t hi n,  
el ongat ed pi eces,  di r t ,  or  ot her  obj ect i onabl e mat er i al .   Soi l  bi nder  
mat er i al ,  t hat  por t i on of  mat er i al  passi ng t he 425 mi cr omet er s No.  40 
s i eve,  shal l  be of  such composi t i on t hat  t he composi t e mat er i al  conf or ms t o 
t he r equi r ement s speci f i ed her ei n.   The base cour se shal l  be of  such nat ur e 
t hat  i t  can be compact ed r eadi l y wi t h wat er i ng and r ol l i ng t o a f i r m,  
st abl e base and shal l  conf or m t o one of  t he f ol l owi ng s i zes:

Per cent age by Wei ght  Passi ng Squar e Mesh Labor at or y Si eves

Sieves Si ze Number s

1 2 3

50. 0 mm 2 i nch 100 - -

37. 5 mm 1 1/ 2 i nch 70-100 100 -

25. 0 mm 1 i nch 45-80 60-100 100

12. 5 mm 1/ 2 i nch 30-60 30-65 40-70

4. 75 mm No.  4 20-50 20-50 20-50

2. 0 mm No.  10 15-40 15-40 15-40

425 mi cr omet er s No.  40 5-25 5-25 5-25

75 mi cr omet er s No.  200 0-10 0-10 0-10

That  por t i on of  t he mat er i al  passi ng t he 425 mi cr omet er s No.  40si eve shal l  
have a l i qui d l i mi t  of  not  mor e t han 25 and a pl ast i c i t y i ndex of  not  mor e 
t han 5 as det er mi ned by ASTM D4318.   Pr epar e sampl es i n accor dance wi t h 
ASTM D2217,  Pr ocedur e A.

[ 2. 1. 2   Per vi ous Base Cour se

**************************************************************************
NOTE:   The f ol l owi ng par agr aph appl i es onl y t o 
per vi ous pavement  syst ems.

**************************************************************************
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Base aggr egat e f or  per vi ous pavement  syst ems shal l  consi st  of  aggr egat e as 
speci f i ed i n par agr aph Aggr egat es except  as speci f i ed bel ow.   Mat er i al  
passi ng t he 75 mi cr omet er s No.  200 si eve i s not  per mi t t ed.   Unevenl y gr aded 
scr eeni ngs and st one dust  ar e not  per mi t t ed.

2. 1. 2. 1   Asphal t - Tr eat ed Per meabl e Base

Asphal t  bi nder  shal l  be st eam- r ef i ned asphal t ,  gr ade [ AR- 8000] [ _____] .   
" Popcor n mi x"  aggr egat e shal l  conf or m t o t he f ol l owi ng gr adi ng:

Per cent age by Wei ght  Passi ng Squar e Mesh
Labor at or y Si eves

Sieves Per cent  Passi ng

25. 0 mm 1 i nch 100

19. 0 mm 3/ 4 i nch 90-100

12. 5 mm 1/ 2 i nch 35-65

9. 0 mm 3/ 8 i nch 20-45

4. 75 mm No.  4 0-10

2. 4 mm No.  8 0-5

2. 1. 2. 2   Cement - Tr eat ed Per meabl e Base

Por t l and cement  bi nder  shal l  be Type I I  Modi f i ed.   Pozzol an shal l  not  be 
subst i t ut ed f or  por t l and cement .   Aggr egat e shal l  conf or m t o t he 25 mm by 
4. 75 mm 1 i nch by No.  4 pr i mar y nomi nal  coar se aggr egat e gr adi ng,  wi t h 52 
t o 85 per cent  by wei ght  passi ng t hr ough a 19 mm 3/ 4 i nch s i eve.

] PART 3   EXECUTI ON

3. 1   BASE COURSE

Const r uct  t he gr aded aggr egat e base cour se on a [ pr epar ed subgr ade]  
[ pr evi ousl y const r uct ed subbase cour se] ,  as i ndi cat ed.   Ver i f y compact ed 
subgr ade,  gr anul ar  base,  or  st abi l i zed soi l  i s  accept abl e and r eady t o 
suppor t  pavi ng and i mposed l oads.   Pr ovi de l i ne and gr ade st akes f or  
cont r ol .   Pl ace gr ade st akes i n l anes par al l el  t o t he cent er l i ne of  ar eas 
t o be paved and space f or  st r i ng l i ni ng or  ot her  cont r ol  met hods.   The base 
cour se shal l  consi st  of  aggr egat e pr ocessed,  deposi t ed,  spr ead,  and 
compact ed on a pr epar ed sur f ace.   The Cont r act or  shal l  be r esponsi bl e f or  
pr ot ect i on of  compl et ed ar eas agai nst  det r i ment al  ef f ect s.   Recondi t i on,  
r eshape,  and r ecompact  ar eas damaged by f r eezi ng,  r ai nf al l ,  or  ot her  
weat her  condi t i ons.

3. 2   [ OPENI NG AND OPERATI ON OF PI TS

**************************************************************************
NOTE:   I f  sui t abl e mat er i al  i s  avai l abl e f r om 
st ockpi l es,  i t  shoul d be so st at ed and t he l ocat i on 
of  t he st ockpi l es shown or  speci f i ed.
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**************************************************************************

**************************************************************************
NOTE:   Del et e t hi s par agr aph when mat er i al  i s  
f ur ni shed by t he Cont r act or  f r om ot her  t han 
Gover nment  owned or  l i censed pi t s .

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

Per f or m st r i ppi ng,  c l ear i ng,  pr ocessi ng,  and bl endi ng i n t he openi ng of  new 
pi t s and oper at i on of  exi st i ng pi t s as necessar y t o obt ai n accept abl e 
mat er i al .   Open pi t s i n a manner  t o expose t he ver t i cal  f aces of  t he 
deposi t s f or  sui t abl e wor ki ng dept hs,  f ol l owi ng whi ch t he mat er i al  shal l  be 
obt ai ned i n successi ve ver t i cal  cut s ext endi ng t hr ough t he exposed st r at a.  
Wast e st r at a and pocket s of  unsui t abl e mat er i al s over l ayi ng or  occur r i ng i n 
t he deposi t .   Change or  modi f y t he met hod of  oper at i ng t he pi t s,  and t he 
pr ocessi ng and bl endi ng of  t he mat er i al  when necessar y t o obt ai n mat er i al  
conf or mi ng t o t he speci f i ed r equi r ement s.   Upon compl et i on of  t he wor k,  
condi t i on pi t s t o dr ai n r eadi l y and l eave i n a sat i sf act or y condi t i on.

] 3. 3   MI XI NG OF MATERI ALS

Mi x aggr egat es i n a st at i onar y or  t r avel i ng pl ant .   Pr opor t i on aggr egat es 
by wei ght  or  vol ume i n such quant i t i es t hat  speci f i ed gr adat i on,  l i qui d 
l i mi t ,  and pl ast i c i t y i ndex r equi r ement s ar e met  af t er  t he base cour se has 
been pl aced and compact ed.   I ncor por at e,  dur i ng t he mi xi ng oper at i on,  wat er  
i n quant i t i es suf f i c i ent  t o pr ovi de t he necessar y moi st ur e cont ent  f or  t he 
speci f i ed compact i on.   Mi x i ng oper at i ons shal l  pr oduce sat i sf act or y uni f or m 
bl endi ng and t he met hod of  di schar gi ng i nt o t r ucks shal l  not  pr oduce 
segregation.

3. 4   PLACING

Do not  dump mi xed mat er i al s i n pi l es,  but  pl ace on pr epar ed subgr ade or  
subbase i n l ayer s of  uni f or m t hi ckness wi t h a spr eader .   When a compact ed 
cour se 150 mm 6 i nches i n t hi ckness i s r equi r ed,  pl ace mat er i al  i n a s i ngl e 
l ayer .  When a compact ed cour se i n excess of  150 mm 6 i nches i s r equi r ed,  
pl ace mat er i al  i n l ayer s of  equal  t hi ckness.   Do not  exceed 150 mm 6 i nches 
or  have l ess t han 75 mm 3 i nches i n t hi ckness f or  any compact ed l ayer .   
Pl ace l ayer s so t hat  when compact ed,  t hey wi l l  be t r ue t o gr ades or  l evel s 
r equi r ed wi t h t he l east  possi bl e sur f ace di st ur bance.   Wher e t he base 
cour se i s const r uct ed i n mor e t han one l ayer ,  c l ean pr evi ousl y const r uct ed 
l ayer s of  l oose and f or ei gn mat t er .   Mai nt ai n mat er i al  wat er  cont ent  dur i ng 
t he pl aci ng per i od t o obt ai n t he compact i on speci f i ed.   Make adj ust ment s i n 
pl aci ng pr ocedur es or  equi pment  t o obt ai n t r ue gr ades,  t o mi ni mi ze 
segr egat i on and degr adat i on,  t o r educe or  i ncr ease wat er  cont ent ,  and t o 
i nsur e a sat i sf act or y base cour se.

3. 4. 1   St at i onar y- Pl ant  Met hod

Mi x aggr egat es,  bi nder  mat er i al  and wat er  unt i l  a uni f or m homogeneous 
mi xt ur e i s obt ai ned.   Do not  dump mat er i al s i n pi l es;  pl ace i n l ayer s of  
essent i al l y  uni f or m t hi ckness,  not  t o exceed 150 mm 6 i nches af t er  
compact i on,  by an appr oved spr eader .   Tai l  gat e spr eadi ng wi l l  be 
accept abl e onl y wi t h per mi ssi on,  under  condi t i ons such as wher e space 
l i mi t at i ons pr ohi bi t  use of  t he spr eader .

3. 4. 2   Wi ndr ow Tr avel i ng- Pl ant  Met hod

Pl ace aggr egat es and bi nder  mat er i al s i n wi ndr ows of  such cr oss sect i on and 
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pr opor t i ons t hat ,  when pi cked up,  mi xed,  and r edeposi t ed i n wi ndr ows,  t he 
f i ni shed mi xt ur e shal l  conf or m t o t he speci f i ed r equi r ement s.   Do not  
exceed t he r at ed capaci t y of  t he t r avel i ng pl ant  wi t h t he s i ze of  t he 
wi ndr ow of  t he combi ned mat er i al s .   Add wat er ,  i n quant i t y suf f i c i ent  t o 
pr ovi de t he necessar y moi st ur e cont ent  f or  compact i ng,  t o t he aggr egat es at  
t he t i me of  mi x i ng.   Mi x mat er i al s uni f or ml y by t he t r avel i ng pl ant ,  
deposi t  i n wi ndr ows of  uni f or m cr oss sect i on,  and spr ead i n a l ayer  of  
uni f or m t hi ckness t o t he r equi r ed cont our  and gr ades.

3. 5   COMPACTI NG AND FI NI SHI NG

**************************************************************************
NOTE:   Speci f y met hod of  det er mi ni ng i n- pl ace 
densi t y by nucl ear  pr ocedur es f or  pr oj ect s whi ch 
r equi r e l ar ge quant i t i es of  base cour se mat er i al  and 
pr ovi ded t hat  t he avai l abl e nucl ear  devi ces can be 
st andar di zed f or  t he gr aded aggr egat e base mat er i al s.

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

I mmedi at el y f ol l owi ng t he pl aci ng,  spr ead t he f i ni shed mi xt ur e uni f or ml y i n 
a l ayer  and br i ng t o opt i mum moi st ur e cont ent .   The l oose t hi ckness and t he 
sur f ace of  t he l ayer  shal l  be such t hat  t he speci f i ed densi t y and t he 
r equi r ed t hi ckness shal l  be obt ai ned af t er  compact i on.   Compact  t he l ayer  
wi t h st eel - f aced,  v i br at i ng or  pneumat i c- t i r ed r ol l er s,  or  ot her  sui t abl e 
compact i ng equi pment  or  combi nat i ons t her eof .   Cont i nue compact i ng unt i l  
t he l ayer  i s  compact ed t hr ough t he f ul l  dept h t o a f i el d densi t y of  at  
l east  100 per cent  of  t he maxi mum densi t y at  opt i mum moi st ur e cont ent  t est ed 
i n accor dance wi t h ASTM D1556/ D1556M [ ASTM D6938 . ]  I n ar eas not  accessi bl e 
t o r ol l er s or  compact or s,  compact  t he mi xt ur e wi t h mechani cal  hand 
t amper s.   I f  t he mi xt ur e i s excessi vel y moi st ened by r ai n,  aer at e by bl ade 
gr ader s,  or  ot her  sui t abl e equi pment .   Aer at e unt i l  t he moi st ur e cont ent  of  
t he mat er i al  i s  t hat  needed t o obt ai n t he r equi r ed densi t y.   Fi ni sh t he 
sur f ace of  t he l ayer  by a combi nat i on of  r ol l i ng and bl adi ng.   Fi nal  
sur f ace shal l  be smoot h and f r ee f r om waves,  i r r egul ar i t i es,  and r ut s or  
sof t  y i el di ng spot s.

3. 6   [ PROOF ROLLI NG

**************************************************************************
NOTE:   Modi f y t hi s par agr aph as necessar y t o pr oof  
r ol l  ot her  ar eas.   The ar eas gi ven i n t hi s par agr aph 
ar e as r equi r ed by Desi gn Manual  21. 03 f or  Navy 
ai r f i el d pavement s but  may be modi f i ed i f  pr oj ect  
r equi r ement s so di ct at e.   For  pr oof  r ol l i ng 
r equi r ement s of  Ai r  For ce ai r f i el d pavement s,  See DM 
21. 03 and modi f y t hi s par agr aph t o sui t .

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

On t he cent er  7. 50 m 25 f eet  of  t axi ways and on t he cent er  30 m 100 f eet  of  
r unways,  i n addi t i on t o compact i ng t he base cour se t o t he r equi r ed densi t y,  
pr oof  r ol l  t he t op sur f ace of  t he compl et ed base cour se by maki ng ei ght  
cover ages wi t h a heavy r ubber - t i r ed r ol l er  havi ng f our  t i r es wi t h each t i r e 
l oaded t o 13, 600 kg 30, 000 pounds or  mor e and i nf l at ed t o at  l east  1034 kPa 
150 psi .   Make f our  cover ages over  ot her  ar eas t o be paved,  excl udi ng t he 
r unway over - r uns,  bl ast  pr ot ect i on ar eas,  and shoul der s.   A cover age i s 
def i ned as one appl i cat i on of  one t i r e pr i nt  over  each poi nt  i n t he sur f ace 
of  t he desi gnat ed ar ea.   When under  t he act i on of  t he pr oof  r ol l i ng,  t he 
base cour se y i el ds,  pumps,  or  ot her wi se f ai l s ,  r emove,  r epl ace wi t h 
sui t abl e mat er i al s,  and r ecompact  mat er i al s i n t he base cour se or  i n t he 
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under l y i ng l ayer s i ndi cat ed t o be unsat i sf act or y.   The speed of  t he r ol l er  
shal l  not  exceed 8 kph 5 mi l es per  hour .   Obt ai n appr oval  upon compl et i on 
of  t he pr oof  r ol l i ng of  t he base cour se.

] 3. 7   FI NI SHI NG AT EDGES OF BASE COURSE

Pl ace ear t h or  ot her  appr oved mat er i al s al ong t he edges of  t he base cour se 
i n such quant i t y  t hat  i t  wi l l  compact  t o t he t hi ckness of  t he cour se bei ng 
const r uct ed.   When t he cour se i s bei ng const r uct ed i n t wo or  mor e l ayer s,  
pl ace mat er i al  t o t he t hi ckness of  each l ayer .   I n each oper at i on,  al l ow at  
l east  a 300 mm one f oot  wi dt h of  t he shoul der  t o be r ol l ed and compact ed 
s i mul t aneousl y wi t h t he r ol l i ng and compact i ng of  each l ayer .

3. 8   FI ELD QUALI TY CONTROL

Appr ove mat er i al s and mat er i al  sour ces i n advance of  t he use of  such 
mat er i al s i n t he wor k.   Repl ace base wher e sampl es ar e r emoved.   [ Pr ovi de 
dupl i cat e sampl es t o t he Cont r act i ng Of f i cer  on an aver age of  [ _____]  
sampl es a [ week]  [ mont h] .   Take dupl i cat e sampl es at  t he same t i me and i n 
t he same manner  as t he or i gi nal . ]

3. 8. 1   Sampling

3. 8. 1. 1   Aggr egat es at  t he 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.   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 t he sour ce mat er i al  t o make a 
composi t e sampl e of  not  l ess t han 23 kg 50 pounds.   Repeat  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. 8. 1. 2   Dur i ng Const r uct i on

Take one r andom sampl e f r om each [ 1000]  [ _____]  met r i c t ons [ 1000]  [ _____]  
t ons of  compl et ed cour se mat er i al ,  but  not  l ess t han one r andom sampl e per  
day' s r un.   Take sampl es i n accor dance wi t h ASTM D75/ D75M.

3. 8. 1. 3   Sampl e I dent i f i cat i on

Pl ace 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 and wi t h t he f ol l owi ng 
information:

Cont r act  No. _______________________________________
Sampl e No. _____________________  Qual i t y __________
Dat e of  Sampl e_____________________________________
Sampler____________________________________________
Source_____________________________________________
I nt ended Use_______________________________________
For  Test i ng________________________________________

3. 8. 2   Testing

3. 8. 2. 1   Aggregates

Test  each sampl e of  base cour se mat er i al  wi t hout  del ay.   Make gr adat i on
t est s f r om each sampl e i n accor dance wi t h ASTM C136/ C136M.   Make si eve 
anal ysi s on mat er i al  passi ng t he 75 mi cr omet er s No.  200 si eve i n accor dance 
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with ASTM C117.

3. 8. 2. 2   Smoot hness Test s

Test  wi t h a 3 m 10 f oot  st r ai ght edge,  appl i ed par al l el  wi t h and at  r i ght  
angl es t o t he cent er  l i ne of  t he paved ar ea.   Cor r ect  devi at i ons i n t he 
sur f ace i n excess of  [ 10]  [ 13]  mm [ 3/ 8]  [ 1/ 2]  i nch by l ooseni ng,  addi ng or  
r emovi ng mat er i al ,  r eshapi ng,  wat er i ng,  and compact i ng.   The smoot hness 
r equi r ement s speci f i ed her ei n appl y onl y t o t he t op l ayer  when base cour se 
i s const r uct ed i n mor e t han one l ayer .

3. 8. 2. 3   Fi el d Densi t y Test s

**************************************************************************
NOTE:   Speci f y met hod of  det er mi ni ng i n- pl ace 
densi t y by nucl ear  pr ocedur es f or  pr oj ect s whi ch 
r equi r e l ar ge quant i t i es of  base cour se mat er i al  and 
pr ovi ded t hat  t he avai l abl e nucl ear  devi ces can be 
st andar di zed f or  t he gr aded aggr egat e base mat er i al s.

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

ASTM D1556/ D1556M or  [ ASTM D6938] .   Take one t est  f or  each [ 420]  [ _____]  
squar e met er s [ 500]  [ _____]  squar e yar ds of  each l ayer  of  base cour se.

3. 8. 2. 4   Labor at or y Densi t y Test s

I n accor dance wi t h ASTM D1557,  Met hod D.

3. 8. 2. 5   Thi ckness Test s

Measur e t hi ckness of  base cour se at  i nt er val s such t hat  t her e wi l l  be a 
dept h measur ement  f or  at  l east  each [ 420]  [ _____]  squar e met er s [ 500]  
[ _____]  squar e yar ds of  compl et e base cour se.   Make dept h measur ement s by 
t est  hol es,  at  l east  75 mm 3 i nches i n di amet er ,  t hr ough t he base cour se.   
Wher e base cour se def i c i ency i s mor e t han 13 mm 1/ 2 i nch,  cor r ect  by 
scar i f y i ng,  addi ng mi xt ur e of  pr oper  gr adat i on,  r ebl adi ng,  and 
r ecompact i ng.   Wher e t he measur ed t hi ckness i s mor e t han 13 mm 1/ 2 i nch 
t hi cker  t han i ndi cat ed,  consi der  i t  as t he i ndi cat ed t hi ckness pl us 13 mm 
1/ 2 i nch f or  det er mi ni ng t he aver age.   The aver age t hi ckness i s t he aver age 
of  t he dept h measur ement s and shal l  not  under r un t he t hi ckness i ndi cat ed.

3. 9   MAINTENANCE

Af t er  const r uct i on i s compl et ed,  mai nt ai n t he base cour se t hr oughout ,  
except  wher e por t i on of  t he succeedi ng cour se i s under  const r uct i on 
t her eon.   Mai nt enance i ncl udes dr ai nage,  r ol l i ng,  shapi ng,  and wat er i ng,  as 
necessar y,  t o mai nt ai n t he cour se i n pr oper  condi t i on.   Cor r ect  
def i c i enci es i n t hi ckness,  composi t i on,  const r uct i on,  smoot hness,  and 
densi t y,  whi ch devel op dur i ng t he mai nt enance,  t o conf or m t o t he 
r equi r ement s speci f i ed her ei n.   Mai nt ai n suf f i c i ent  moi st ur e by l i ght  
spr i nkl i ng wi t h wat er  at  t he sur f ace t o pr event  a dust y condi t i on.

        - -  End of  Sect i on - -
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