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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  base cour se f or  r i gi d pavement s and 
subbase or  sel ect - mat er i al  f or  f l exi bl e ai r f i el d 
pavement s,  r oads and st r eet s.

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

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

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

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

PART 1   GENERAL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on i s appl i cabl e t o 
subbase cour ses f or  ai r f i el d pavement s,  r oads and 
st r eet s i ncl udi ng sel ect - mat er i al  cour ses i n t he 
l ower  l evel s of  t he pavement  st r uct ur e.  Use t hi s 
speci f i cat i on f or  any subbase cour se t hat  has a 
desi gn Cal i f or ni a bear i ng r at i o ( CBR)  bet ween 20 and 
50 or  any sel ect - mat er i al  wi t h desi gn CBR l ess t han 
20.   Sel ect - mat er i al  does not  r equi r e pr ocessi ng or  
bl endi ng.

Thi s speci f i cat i on can al so be used f or :
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a.   The base cour se di r ect l y beneat h t he bi t umi nous 
sur f ace of  a pavement  desi gn f or  r oads and st r eet s 
wher e t he r equi r ed CBR val ue of  t he mat er i al  i s  50 
or  l ess and t he mat er i al  conf or ms t o Gr adat i on No.  1.

b.   The base cour se beneat h r i gi d pavement s.
 

c.   Sel ect - Mat er i al s ar e t ypi cal l y l ocal l y avai l abl e 
coar se gr ai ned soi l s wi t h a maxi mum CBR of  20 when 
used i n a f l exi bl e pavement  sect i on.

When t hi s gui de speci f i cat i on i s used f or  aggr egat e 
base cour se under  r i gi d pavement ,  edi t  sect i on t i t l e 
of  t he pr oj ect  speci f i cat i on t o:   BASE COURSE FOR 
RI GI D PAVI NG and sel ect  t he wor ds " r i gi d pavement  
base cour se"  t hr oughout .   

When t hi s gui de speci f i cat i on i s used i n combi nat i on 
f or  a subbase cour se under  f l exi bl e pavement s and a 
base cour se under  r i gi d pavement s,  edi t  t he sect i on 
t i t l e t o:   BASE COURSE FOR RI GI D AND SUBBASES FOR 
FLEXI BLE PAVI NG and i ncl ude t he wor ds " or  r i gi d 
pavement  base cour se"  af t er  " subbase"  t hr oughout .

I f  Sel ect - Mat er i al s ar e speci f i ed i n t hi s sect i on,  
r evi se t he t i t l e t o i ncl ude t he wor ds 
" SELECT- MATERI AL"  and edi t  t he appr opr i at e 
par agr aphs t hr oughout  t he sect i on

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

1. 1   UNI T PRI CES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e uni t  pr i ce par agr aphs when t he wor k i s 
cover ed by a l ump- sum cont r act  pr i ce.

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

1. 1. 1   Measur ement

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e t he met hod of  measur ement  par agr aph 
not  appl i cabl e t o j ob condi t i ons.  Speci f y 
measur ement  by Ar ea f or  cour ses wi t h const ant  
t hi ckness.     

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

1. 1. 1. 1   Ar ea

Measur e t he quant i t y of  [ _____]  mm i nch t hi ck [ subbase]  [ and]  
[ sel ect - mat er i al ]  [ or ]  [ r i gi d pavement  base]  cour se compl et ed and accept ed 
i n squar e met er s yar ds.

1. 1. 1. 2   Vol ume

Measur e t he quant i t y of  [ subbase]  [ and]  [ sel ect - mat er i al ]  [ or ]  [ r i gi d 
pavement  base]  cour se compl et ed and accept ed i n cubi c met er s yar ds.   
Det er mi ne t he vol ume of  mat er i al  i n- pl ace and accept ed by t he aver age j ob 
t hi ckness obt ai ned i n accor dance wi t h par agr aph LAYER THI CKNESS and t he 
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di mensi ons shown on t he dr awi ngs.

1. 1. 2   Payment

1. 1. 2. 1   Cour se Mat er i al

Quant i t i es of  [ subbase]  [ and]  [ sel ect - mat er i al ]  [ or ]  [ r i gi d pavement  base]  
cour se,  det er mi ned as speci f i ed above,  wi l l  be pai d f or  at  t he r espect i ve 
cont r act  uni t  pr i ces,  whi ch wi l l  const i t ut e f ul l  compensat i on f or  t he 
const r uct i on and compl et i on of  t he [ subbase]  [ and]  [ sel ect - mat er i al ]  [ or ]  
[ r i gi d pavement  base]  cour se.

1. 1. 2. 2   St abi l i zat i on

Cohesi onl ess subgr ade or  under l y i ng cour ses t o be st abi l i zed,  as speci f i ed 
i n par agr aph PREPARATI ON OF UNDERLYI NG COURSE OR SUBGRADE,  wi l l  be pai d 
f or  as a speci al  i t em on a t onnage basi s i ncl udi ng ext r a mani pul at i on as 
r equi r ed.

1. 1. 3   Waybi l l s  and Del i ver y Ti cket s

Submi t  copi es of  waybi l l s  and del i ver y t i cket s dur i ng pr ogr ess of  t he 
wor k.   Bef or e t he f i nal  payment  i s al l owed,  f i l e cer t i f i ed waybi l l s  and 
cer t i f i ed del i ver y t i cket s f or  al l  aggr egat es act ual l y used.

1. 2   REFERENCES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a RI D out si de of  t he Sect i on' s 
Ref er ence Ar t i c l e t o aut omat i cal l y pl ace t he 
r ef er ence i n t he Ref er ence Ar t i c l e.   Al so use t he 
Ref er ence Wi zar d' s Check Ref er ence f eat ur e t o updat e 
t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

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

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM C29/ C29M ( 2023)  St andar d Test  Met hod f or  Bul k 
Densi t y ( " Uni t  Wei ght " )  and Voi ds i n 
Aggr egat e

ASTM C117 ( 2023)  St andar d Test  Met hod f or  Mat er i al s 

SECTI ON 32 11 20  Page 5



Fi ner  t han 75- um ( No.  200)  Si eve i n 
Mi ner al  Aggr egat es by Washi ng

ASTM C131/ C131M ( 2020)  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 ( 2019)  St andar d Test  Met hod f or  Si eve 
Anal ysi s of  Fi ne and Coar se Aggr egat es

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

ASTM 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 st 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 D2487 ( 2017;  E 2020)  St andar d Pr act i ce f or  
Cl assi f i cat i on of  Soi l s f or  Engi neer i ng 
Pur poses ( Uni f i ed Soi l  Cl assi f i cat i on 
Syst em)

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

ASTM D4318 ( 2017;  E 2018)  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 D4718/ D4718M ( 2015)  St andar d Pr act i ce f or  Cor r ect i on of  
Uni t  Wei ght  and Wat er  Cont ent  f or  Soi l s 
Cont ai ni ng Over si ze Par t i c l es

ASTM D6938 ( 2017a)  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 
Dept h)

ASTM D7928 ( 2017)  St andar d Test  Met hod f or  
Par t i c l e- Si ze Di st r i but i on ( Gr adat i on)  of  
Fi ne- Gr ai ned Soi l s Usi ng t he Sedi ment at i on 
( Hydr omet er )  Anal ysi s

ASTM E11 ( 2022)  St andar d Speci f i cat i on f or  Woven 
Wi r e Test  Si eve Cl ot h and Test  Si eves

1. 3   DEGREE OF COMPACTI ON

Degr ee of  compact i on r equi r ed,  except  as not ed i n t he second sent ence,  i s 
expr essed as a per cent age of  t he maxi mum l abor at or y dr y densi t y obt ai ned 
by t he t est  pr ocedur e pr esent ed i n ASTM D1557 abbr evi at ed as a per cent  of  
l abor at or y maxi mum dr y densi t y.   Si nce ASTM D1557 appl i es onl y t o soi l s 
t hat  have 30 per cent  or  l ess by wei ght  of  t hei r  par t i c l es r et ai ned on t he 
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9. 0 mm 3/ 4 i nch si eve,  expr ess t he degr ee of  compact i on f or  mat er i al  
havi ng mor e t han 30 per cent  by wei ght  of  t hei r  par t i c l es r et ai ned on t he 
9. 0 mm 3/ 4 i nch si eve  as a per cent age of  t he l abor at or y maxi mum dr y 
densi t y i n accor dance wi t h ASTM D1557 Met hod C and cor r ect ed wi t h 
ASTM D4718/ D4718M.

1. 4   SUBMI TTALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Revi ew submi t t al  descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .   The Gui de Speci f i cat i on 
t echni cal  edi t or s have cl assi f i ed t hose i t ems t hat  
r equi r e Gover nment  appr oval ,  due t o t hei r  compl exi t y 
or  cr i t i cal i t y,  wi t h a " G. "   Gener al l y,  ot her  
submi t t al  i t ems can be r evi ewed by t he Cont r act or ' s 
Qual i t y Cont r ol  Syst em.   Onl y add a “ G”  t o an i t em,  
i f  t he submi t t al  i s  suf f i c i ent l y i mpor t ant  or  
compl ex i n cont ext  of  t he pr oj ect .

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

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

Choose t he f i r st  br acket ed i t em f or  Navy and Ai r  
For ce pr oj ect s,  or  choose t he second br acket ed i t em 
f or  Ar my pr oj ect s.

Tai l or i ng opt i ons ar e avai l abl e f or  " ADDI TI ONAL DATA 
COLLECTI ON PLAN SUBMI TTALS" ,  " DATA VI SUALI ZATI ON 
SPECI ALI ST" ,  " WEB- BASED GI S I NTERFACE" ,  " DESKTOP GI S 
FI LES" ,  " CAD 3D MODEL" ,  " CAD QUALI FI CATI ONS AND 
ROLES" ,  and " OPENGROUND" .

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:
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SD- 03 Pr oduct  Dat a

Pl ant ,  Equi pment ,  and Tool s;  G[ ,  [ _____] ]

Waybi l l s  and Del i ver y Ti cket s

SD- 06 Test  Repor t s

I ni t i al  Test s;  G[ ,  [ _____] ]

I n- Pl ace Test s;  G[ ,  [ _____] ]

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

1. 5   QUALI TY ASSURANCE

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  UFGS Sect i on 01 45 00 f or  Ar my,  Ai r  
For ce,  and Navy pr oj ect s.

For  Navy pr oj ect s,  del et e t he br acket ed sent ence 
r equi r i ng MTC val i dat i on.

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

Per f or m sampl i ng and t est i ng usi ng a l abor at or y appr oved i n accor dance 
wi t h Sect i on 01 45 00 QUALI TY CONTROL.   Do not  st ar t  wor k r equi r i ng 
t est i ng unt i l  t he t est i ng l abor at or y has been i nspect ed and appr oved.   
[ Al l  cont r act or  qual i t y cont r ol  t est i ng l abor at or i es per f or mi ng accept ance 
t est i ng r equi r e USACE val i dat i on by t he Mat er i al  Test i ng Cent er  ( MTC)  f or  
bot h par ent  l abor at or y and on- si t e l abor at or y.  Val i dat i on on al l  
l abor at or i es i s r equi r ed t o r emai n cur r ent  t hr oughout  t he dur at i on of  t he 
pavi ng pr oj ect .  Cont act  t he MTC manager  l i s t ed at  
ht t ps: / / mt c. er dc. dr en. mi l / r equest val i dat i on. aspx# f or  cost s and 
schedul i ng. ]  Test  t he mat er i al s t o est abl i sh compl i ance wi t h t he speci f i ed 
r equi r ement s and per f or m t est i ng at  t he speci f i ed f r equency.   Fur ni sh 
copi es of  t est  r esul t s wi t hi n 24 hour s of  compl et i on of  t he t est s.

1. 5. 1   Sampl i ng

Take sampl es f or  l abor at or y t est i ng i n conf or mance wi t h ASTM D75/ D75M.   

1. 5. 2   Test s

1. 5. 2. 1   Gr adat i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Requi r e t est i ng i n accor dance wi t h ASTM 
D7928when t he mat er i al s need t o be t est ed f or  t he 
0. 02 mm par t i c l e s i ze.

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

Per f or m gr adat i on i n conf or mance wi t h ASTM C117 and ASTM C136/ C136M usi ng 
si eves conf or mi ng t o ASTM E11.  [ Per f or m par t i c l e- s i ze anal ysi s of  t he 
soi l s i n conf or mance wi t h ASTM D7928. ]

1. 5. 2. 2   Li qui d Li mi t  and Pl ast i c i t y I ndex

Det er mi ne l i qui d l i mi t  and pl ast i c i t y i ndex i n accor dance wi t h ASTM D4318.
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1. 5. 2. 3   Moi st ur e- Densi t y Det er mi nat i ons

Det er mi ne t he l abor at or y maxi mum dr y densi t y and opt i mum moi st ur e i n 
accor dance wi t h par agr aph DEGREE OF COMPACTI ON.

1. 5. 2. 4   Fi el d Densi t y Test s

Measur e f i el d densi t y i n accor dance wi t h ASTM D1556/ D1556M,  or  ASTM D6938.   
For  t he met hod pr esent ed i n ASTM D1556/ D1556M,  use t he base pl at e,  as 
shown i n t he dr awi ng.   For  t he met hod pr esent ed i n ASTM D6938,  check t he 
cal i br at i on cur ves and adj ust  t hem,  i f  necessar y,  usi ng onl y t he sand cone 
met hod as descr i bed i n Annex A2,  of  t he ASTM publ i cat i on.  Use ASTM D6938 
t o det er mi ne t he moi st ur e cont ent  of  t he soi l .   Check t he cal i br at i on 
cur ves f ur ni shed wi t h t he moi st ur e gauges al ong wi t h densi t y cal i br at i on 
checks as descr i bed i n ASTM D6938.   Make t he cal i br at i on checks of  bot h 
t he densi t y and moi st ur e gauges usi ng t he pr epar ed cont ai ner s of  mat er i al  
met hod,  as descr i bed i n Annex A2,  i n ASTM D6938,  on each di f f er ent  t ype of  
mat er i al  t o be t est ed at  t he begi nni ng of  a j ob and at  i nt er val s as 
di r ect ed.   Submi t  cal i br at i on cur ves and r el at ed t est  r esul t s pr i or  t o 
usi ng t he devi ce or  equi pment  bei ng cal i br at ed.

1. 5. 2. 5   Wear  Test

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Wear  t est s ar e not  r equi r ed f or  
sel ect - mat er i al  cour se mat er i al s.

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

Per f or m wear  t est s on [ subbase cour se]  [ and]  [ or ]  [ r i gi d pavement  base 
cour se]  mat er i al  i n conf or mance wi t h ASTM C131/ C131M.

1. 5. 2. 6   Wei ght  of  Sl ag

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Omi t  t hi s par agr aph when i t  i s  unl i kel y t hat  
s l ag wi l l  be suppl i ed.

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

Det er mi ne wei ght  per  cubi c met er  f oot  of  s l ag i n accor dance wi t h 
ASTM C29/ C29M.

1. 6   ENVI RONMENTAL REQUI REMENTS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e t hi s par agr aph i n l ocal i t i es wher e 
f r eezi ng t emper at ur es do not  occur ,  and el sewher e 
when i t  i s  def i ni t el y known t hat  t he wor k wi l l  not  
be car r i ed on dur i ng per i ods when such t emper at ur es 
ar e t o be expect ed.   Ot her wi se,  r et ai n t hi s 
r equi r ement ,  but  modi f y t he pr ot ect i ve measur es 
speci f i ed t o sui t  l ocal  condi t i ons and i ndi v i dual  
pr oj ect  r equi r ement s.

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

Per f or m const r uct i on when t he at mospher i c t emper at ur e i s above 2 degr ees C 
35 degr ees F.   When t he t emper at ur e f al l s  bel ow 2 degr ees C 35 degr ees F,  
pr ot ect  al l  compl et ed ar eas by appr oved met hods agai nst  det r i ment al  
ef f ect s of  f r eezi ng.   Cor r ect  compl et ed ar eas damaged by f r eezi ng,  
r ai nf al l ,  or  ot her  weat her  condi t i ons t o meet  speci f i ed r equi r ement s.

SECTI ON 32 11 20  Page 9



1. 7   ACCEPTANCE

1. 7. 1   Tol er ances

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Det er mi ne compact i on r equi r ement s f or  
sel ect - mat er i al  f r om UFC 3- 260- 02,  par agr aph 7- 3 and 
i nser t  val ues i n Tabl e 1.   Del et e sel ect - mat er i al  
r ow f r om t he t abl e i f  not  used.

Speci f y 100 per cent  compact i on For  Navy ai r f i el d 
r i gi d pavement  base cour ses.

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

Accept ance of  [ r i gi d pavement  base cour se]  [ subbase cour se]  
[ sel ect - mat er i al ]  i s  based on compl i ance wi t h t he t ol er ances pr esent ed i n 
Tabl e 1.   Remove and r epl ace any cour se i dent i f i ed by t he f ai l i ng t est s.

TABLE 1

Measur ement Tol er ance

Gr ade Pl us 0,  Mi nus  13 mm 1/ 2 i nch

Smoot hness Pl us/ Mi nus  12 mm 1/ 2 i nch

Tot al  Thi ckness Pl us/ Mi nus  13 mm 1/ 2 i nch

Aver age Job Thi ckness Pl us/ Mi nus  6 mm 1/ 4 i nch

Compact i on

  [ Subbase] Mi mi mum 100 per cent

  [ Ri gi d Pavement  Base Cour se] Mi mi mum [ 95]  [ 100]  per cent

  [ Sel ect - Mat er i al ] [ _____]

1. 7. 2   Test  Sect i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   A t est  sect i on i s r equi r ed f or  subbases and 
r i gi d pavement  base cour ses under  ai r f i el d pavement .

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

[ Const r uct  a t est  sect i on consi st i ng of  1000 squar e met er s squar e yar ds of  
[ r i gi d pavement  base cour se]  [ subbase]  [ sel ect - mat er i al ]  t o demonst r at e 
t he mat er i al s,  equi pment ,  and const r uct i on pr ocesses meet  t he r equi r ement s 
of  t hi s speci f i cat i on.   Accept ance of  t he t est  sect i on i s based on 
compl i ance wi t h t he t ol er ances l i s t ed i n Tabl e 1.   Rewor k,  r e- compact ,  or  
r emove and r epl ace t est  sect i ons t hat  do not  meet  speci f i cat i on 
r equi r ement s.   Do not  commence f ul l  oper at i ons unt i l  t he t est  sect i on 
r epor t  has been appr oved.  Use t he same equi pment ,  mat er i al s,  and 
const r uct i on met hods f or  t he r emai nder  of  const r uct i on,  unl ess adj ust ment s 
ar e appr oved i n advance. ]  [ A t est  sect i on i s not  r equi r ed. ]
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PART 2   PRODUCTS

2. 1   MATERI ALS

2. 1. 1   Subbase Cour se

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   As wr i t t en,  t hi s par agr aph appl i es t o gener al  
condi t i ons.   Ot her  mat er i al s such as di s i nt egr at ed 
gr ani t e,  vol cani c ash or  c i nder s,  l i mer ock,  cal i che,  
or  asphal t  mi l l i ngs can be speci f i ed when suppor t ed 
by adequat e per f or mance dat a.  I f  r ecycl ed concr et e 
aggr egat e ( RCA)  i s pr oposed,  eval uat e t he sour ce 
usi ng t he pr ot ocol  of  Sect i on 32 11 23 [ AGGREGATE 
BASE COURSE]  [ AND/ OR] [ GRADED CRUSHED AGGREGATE BASE 
COURSE]  FOR FLEXI BLE PAVI NGbef or e speci f y i ng use of  
t he mat er i al .   

Del et e t he r equi r ement  f or  per cent age of  wear  when 
l ocal  exper i ence i ndi cat es t he mat er i al  i s  
sat i sf act or y.   

As an opt i on f or  speci f y i ng subbase cour se f or  
r oads,  st r eet s,  or  s i mi l ar - use pavement s,   
i ncor por at e t he mat er i al  r equi r ement s f r om St at e or  
ot her  l ocal  hi ghway agency speci f i cat i ons i f  
condi t i ons a,  b,  c,  and d bel ow ar e met :

a.   The per cent age of  mat er i al  by wei ght  passi ng t he 
0. 075 mm ( No.  200)  s i eve not  t o exceed 8.

b.   When l ocal  condi t i ons di ct at e a 
nonf r ost - suscept i bl e mat er i al ,  l i mi t  par t i c l es 
havi ng a di amet er  of  l ess t han 0. 02 mm t o a maxi mum 
of  3 per cent .

c.   Li mi t  t he por t i on of  t he mat er i al  passi ng t he 
0. 425 mm ( No.  40)  s i eve t o a l i qui d l i mi t  not  
gr eat er  t han 25 and a pl ast i c i t y i ndex not  gr eat er  
t han 5.

d.   The pr oj ect  r equi r es l ess t han 600 cubi c met er s 
( 750 cubi c yar ds)  of  mat er i al  and i t  i s  not  an 
ai r f i el d pavement .   ( See i t em e bel ow i f  pr oj ect  
does not  meet  t hi s r equi r ement ) .

e.   Appr oval  f r om AFCEC,  t he Navy EFDs,  or  USACE 
TSMCX i s r equi r ed bef or e st at e or  ot her  l ocal  
hi ghway speci f i cat i ons can be used f or  ai r f i el d 
pr oj ect s of  any s i ze.   Pr oj ect  speci f i c  i nf or mat i on 
wi l l  be submi t t ed t o AFCEC,  t he Navy EFDs,  or  USACE 
TSMCX wi t h t he r equest  f or  appr oval .

I nser t  t he desi r ed maxi mum t op si ze i n t he bl ank.   
The necessi t y f or  meet i ng gr ades di ct at es t hat  
maxi mum t op si ze does not  exceed 75 mm ( 3 i nches) .  
When t hi s speci f i cat i on i s t o be used as base cour se 
f or  r oads,  st r eet s,  and par ki ng ar eas,  l i mi t  t he t op 
s i ze t o a maxi mum of  50 mm ( 2 i nches)  f or  a l ayer  
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t hi ckness of  l ess t han 150 mm ( 6 i nches) .   Del et e 
t he i nappl i cabl e gr adat i on.

            Gr adat i on No.      Desi gn CBR
                  1             50 Max
                  2             40 Max
                  3             30 Max
           Sel ect  Mat er i al       20 Max

Use gr adat i on band No.  1 or  2 f or  l ower  desi gn CBR 
val ues t han speci f i ed above wher e no i ncr ease i n 
pr i ce r esul t s.  Except i ons t o t he gr adat i on 
r equi r ement s wi l l  be per mi t t ed when suppor t ed by 
adequat e i n- pl ace CBR dat a.  

Bot h a gr aded aggr egat e and a geot ext i l e can act  as 
a separ at i on l at er  beneat h t he dr ai nage l ayer .   
Gr aded aggr egat es ar e t ypi cal l y sel ect ed si nce a 
geot ext i l e i s not  a st r uct ur al  component  of  t he 
pavement  syst em and does not  pr ovi de ext r a st abi l i t y  
f or  compact i on of  t he dr ai nage l ayer .  Consul t  UFC 
3- 230- 06,  Subsur f ace Dr ai nage,  f or  gui dance on 
sel ect i ng and speci f y i ng a geot ext i l e.

Use gr adat i on No.  1 when a dr ai nage l ayer  wi l l  be 
pl aced above t he subbase and t he subbase i s desi gned 
as a separ at i on l ayer .  Li mi t  t he maxi mum si ze t o 1/ 4 
of  t he separ at i on l ayer  t hi ckness and i ncl ude t he 
br acket ed sent ence f or  separ at i on l ayer  pi pi ng 
cr i t er i a.

Wher e l ocal  condi t i ons di ct at e a 
nonf r ost - suscept i bl e mat er i al ,  r et ai n t he sent ence 
i n br acket s r equi r i ng par t i c l es havi ng a di amet er  of  
l ess t han 0. 02 mm not  t o exceed 3 per cent  by wei ght  
of  t he t ot al  aggr egat e,  as det er mi ned i n accor dance 
wi t h ASTM D 7926.

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

Pr ovi de aggr egat es consi st i ng of  cr ushed st one or  [ s l ag, ]  gr avel ,  shel l ,  
sand,  [ on- si t e r ecycl ed concr et e aggr egat e ( RCA) , ]  or  ot her  sound,  
dur abl e,  appr oved mat er i al s pr ocessed and bl ended or  nat ur al l y combi ned.   
Pr ovi de aggr egat es whi ch ar e f r ee f r om l umps and bal l s of  c l ay,  or gani c 
mat t er ,  obj ect i onabl e coat i ngs,  and ot her  f or ei gn mat er i al .   Li mi t  t he 
per cent age of  l oss t o a maxi mum of  50 per cent  af t er  500 r evol ut i ons when 
t est ed i n accor dance wi t h ASTM C131/ C131M.   Pr ovi de aggr egat e t hat  i s 
r easonabl y uni f or m i n densi t y and qual i t y.   [ Pr ovi de sl ag t hat  i s 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 kg/ cubi c met er  70 pcf . ]   Pr ovi de aggr egat es wi t h a maxi mum si ze of  
[ _____]  mm i nch,  a mi ni mum of  70 per cent  passi ng t he 37. 5 mm 3/ 4 i nch 
si eve,  and wi t hi n t he l i mi t s speci f i ed as f ol l ows:

Tabl e 2

Maxi mum Al l owabl e Per cent age by Wei ght  Passi ng Squar e- Mesh Si eve

Si eve Desi gnat i on No.  1 No.  2 No.  3

SECTI ON 32 11 20  Page 12



2 mm No.  10 50 80 100

0. 075 mm No.  200 8 8 8

[ Pr ovi de a gr adat i on f or  t he separ at i on l ayer  meet i ng t he gr adat i on 
r equi r ement s of  Tabl e 2 Gr adat i on No.  1 and t he addi t i onal  r equi r ement  
t hat  t he 15 per cent  par t i c l e s i ze ( D15)  of  t he separ at i on l ayer  i s l ess 
t han or  equal  t o 5 t i mes t he 85 per cent  par t i c l e s i ze ( D85)  of  t he 
under l y i ng l ayer . ]

[ Li mi t  par t i c l es havi ng di amet er s l ess t han 0. 02 mm t o a maxi mum of  3 
per cent  by wei ght  of  t he t ot al  sampl e t est ed as det er mi ned i n accor dance 
wi t h ASTM D7928. ]   Li mi t  t he por t i on of  any bl ended component  and of  t he 
compl et ed cour se passi ng t he 0. 425 mm No.  40 si eve t o be ei t her  nonpl ast i c 
or  have a Li qui d Li mi t  not  gr eat er  t han 25 and a Pl ast i c i t y I ndex not  
gr eat er  t han 5.

2. 1. 2   Sel ect - Mat er i al  Cour se

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   When used as mat er i al  f or  embankment ,  use t he 
appl i cabl e speci f i cat i on t o det er mi ne t he maxi mum 
si ze of  par t i c l es.   The r equi r ement  on t he amount  
passi ng t he 0. 075 mm ( No.  200)  s i eve can be 
i ncr eased f or  l ocal l y avai l abl e mat er i al s but  wi l l  
not  be r el axed t o t he poi nt  wher e mat er i al s wi t h 
i nsuf f i c i ent  CBR under  ASTM D4429 wi l l  pass.

Wher e l ocal  condi t i ons di ct at e a 
nonf r ost - suscept i bl e mat er i al ,  r et ai n t he sent ence 
i n br acket s r equi r i ng par t i c l es havi ng a di amet er  of  
l ess t han 0. 02 mm not  t o exceed 3 per cent  by wei ght  
of  t he t ot al  aggr egat e,  as det er mi ned i n accor dance 
wi t h ASTM D7928.

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

Pr ovi de mat er i al s consi st i ng of  sel ect ed soi l  or  ot her  mat er i al s f r om 
f i el d excavat i on,  st ockpi l es,  or  ot her  sour ces and f r ee f r om l umps and 
bal l s of  c l ay and f r om or gani c and ot her  obj ect i onabl e mat t er .   Pr ovi de 
mat er i al s wi t h not  mor e t han 25 per cent  by wei ght  passi ng t he 0. 075 mm No.  
200 si eve.   Li mi t  t he por t i on of  mat er i al  passi ng t he 0. 425 mm No.  40 
si eve t o a Li qui d Li mi t  l ess t han 35 and a Pl ast i c i t y I ndex l ess t han 12.   
Pr ovi de mat er i al s havi ng a maxi mum par t i c l e s i ze not  exceedi ng 75 mm 3 
i nches.   [ Li mi t  par t i c l es havi ng di amet er s l ess t han 0. 02 mm t o a maxi mum 
of  3 per cent  by wei ght  of  t he t ot al  sampl e t est ed as det er mi ned i n 
accor dance wi t h ASTM D7928. ]

2. 1. 3   Ri gi d Pavement  Base Cour se

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   For  ai r f i el ds,  r educe t he  maxi mum al l owabl e 
per cent age passi ng t he No.  200 si eve t o 8 and 
i ncr ease t he maxi mum pl ast i c i t y i ndex t o 8.

Do not  adj ust  t he per cent age passi ng t he No.  10 
si eve,  t hi s pr ot ect s agai nst  pumpi ng of  f i nes 
t hr ough t he concr et e pavement  j oi nt s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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Pr ovi de aggr egat es consi st i ng of  cr ushed st one or  [ s l ag, ]  gr avel ,  shel l ,  
sand,  or  ot her  sound,  dur abl e,  appr oved mat er i al s pr ocessed and bl ended or  
nat ur al l y combi ned.   Pr ovi de aggr egat es whi ch ar e dur abl e and sound,  f r ee 
f r om l umps and bal l s of  c l ay,  or gani c mat t er ,  obj ect i onabl e coat i ngs,  and 
ot her  f or ei gn mat er i al .   Li mi t  t he per cent age of  l oss t o a maxi mum of  50 
per cent  af t er  500 r evol ut i ons when t est ed i n accor dance wi t h 
ASTM C131/ C131M.   Pr ovi de aggr egat es wi t h at  l east  75 per cent  by wei ght  
r et ai ned on each si eve havi ng one f r eshl y f r act ur ed f ace wi t h t he ar ea at  
l east  equal  t o 75 per cent  of  t he smal l est  mi dsect i onal  ar ea of  t he pi ece.   
Pr ovi de aggr egat e t hat  i s r easonabl y uni f or m i n densi t y and qual i t y.   
[ Pr ovi de sl ag t hat  i s 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 kg/ cubi c met er  70 pcf . ]   Pr ovi de aggr egat es 
havi ng a maxi mum si ze of  50 mm 2 i nches,  a mi ni mum of  70 per cent  passi ng 
t he 37. 5 mm 3/ 4 i nch si eve,  and wi t hi n t he l i mi t s speci f i ed as f ol l ows:

TABLE 3

Maxi mum Al l owabl e Per cent age by Wei ght  Passi ng Squar e- Mesh Si eve

Si eve Desi gnat i on Ri gi d Pavement  Base Cour se

2 mm No.  10 85

0. 075 mm No.  200 15

[ Li mi t  par t i c l es havi ng di amet er s l ess t han 0. 02 mm t o a maxi mum of  3 
per cent  by wei ght  of  t he t ot al  sampl e t est ed as det er mi ned i n accor dance 
wi t h ASTM D7928. ]   Li mi t  t he por t i on of  any bl ended component  and of  t he 
compl et ed cour se passi ng t he 0. 425 mm No.  40 si eve t o be ei t her  nonpl ast i c 
or   have a l i qui d l i mi t  not  gr eat er  t han 25 and a pl ast i c i t y i ndex not  
gr eat er  t han 6.   Pr ovi de any addi t i onal  st abi l i t y  r equi r ed t o mai nt ai n a 
wor ki ng pl at f or m f or  const r uct i on equi pment .   I f  a t est  sect i on can 
demonst r at e t hat  a mat er i al  has adequat e st abi l i t y  t o suppor t  const r uct i on 
equi pment ,  t he f r act ur ed f ace r equi r ement  can be del et ed,  subj ect  t o 
appr oval  by t he Gover nment .

2. 2   TESTS,  I NSPECTI ONS,  AND VERI FI CATI ONS

2. 2. 1   I ni t i al  Test s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude t he 0. 02 mm si eve anal ysi s 
r equi r ement s when f r ost  suscept i bi l i t y  concer ns 
exi st .

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

Per f or m one of  each of  t he f ol l owi ng I ni t i al  Test s on t he pr oposed 
mat er i al  pr i or  t o commenci ng const r uct i on t o demonst r at e t hat  t he pr oposed 
mat er i al  meet s al l  speci f i ed r equi r ement s pr i or  t o i nst al l at i on.   Compl et e 
t hi s t est i ng f or  each sour ce i f  mat er i al s f r om mor e t han one sour ce ar e 
pr oposed.

a.   Gr adat i on [ i ncl udi ng 0. 02 mm si ze mat er i al ] .

b.   Li qui d l i mi t  and pl ast i c i t y i ndex.

c.   Moi st ur e- densi t y r el at i onshi p.
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d.   [ Wear . ]

e.   [ Wei ght  per  cubi c met er  f oot  of  Sl ag. ]

f .   [ _____] .

Submi t  cer t i f i ed copi es of  t est  r esul t s f or  appr oval  not  l ess t han [ 30]  
[ _____]  days bef or e mat er i al  i s  r equi r ed f or  t he wor k.

2. 2. 2   Appr oval  of  Mat er i al

Tent at i ve appr oval  of  mat er i al  wi l l  be based on i ni t i al  t est  r esul t s.

2. 3   EQUI PMENT,  TOOLS,  AND MACHI NES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  desi r abl e or  based on l ocal  condi t i ons,  
i ncl ude r equi r ement s f or  t ypes of  equi pment  
appl i cabl e t o met hods of  const r uct i on.

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

Al l  pl ant ,  equi pment ,  and t ool s used i n t he per f or mance of  t he wor k ar e 
subj ect  t o appr oval  by t he Gover nment  bef or e t he wor k i s st ar t ed.  Mai nt ai n 
al l  pl ant ,  equi pment ,  and t ool s i n sat i sf act or y wor ki ng condi t i on at  al l  
t i mes.   Submi t  a l i s t  of  pr oposed equi pment ,  i ncl udi ng descr i pt i ve dat a.   
Use equi pment  capabl e of  mi ni mi zi ng segr egat i on,  pr oduci ng t he r equi r ed 
compact i on,  meet i ng gr ade cont r ol s,  t hi ckness cont r ol ,  and smoot hness 
r equi r ement s as set  f or t h her ei n.

PART 3   EXECUTI ON

3. 1   GENERAL REQUI REMENTS

Pr ovi de adequat e dr ai nage dur i ng t he ent i r e per i od of  const r uct i on t o 
pr event  wat er  f r om col l ect i ng or  st andi ng on t he wor ki ng ar ea.

3. 2   OPERATI ON OF AGGREGATE SOURCES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Ret ai n t he f i r st  sent ence i n br acket s f or  
aggr egat e sour ces on pr i vat e l ands.   Ret ai n t he 
second sent ences i n br acket s f or  aggr egat e sour ces 
on Gover nment - owned l and.

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

[ Condi t i on aggr egat e sour ces on pr i vat e l ands i n accor dance wi t h l ocal  
l aws and aut hor i t i es. ]   [ Cl ear ,  st r i p and excavat e as r equi r ed.   Condi t i on 
aggr egat e sour ces on Gover nment  pr oper t y t o r eadi l y dr ai n and l eave i n a 
sat i sf act or y condi t i on upon compl et i on of  t he wor k. ]

3. 3   STOCKPI LI NG MATERI AL

Cl ear  and l evel  st or age si t es pr i or  t o st ockpi l i ng of  mat er i al .   St ockpi l e 
al l  mat er i al s,  i ncl udi ng appr oved mat er i al  avai l abl e f r om excavat i on and 
gr adi ng,  i n t he manner  and at  t he l ocat i ons desi gnat ed.   St ockpi l e 
aggr egat es on t he cl ear ed and l evel ed ar eas desi gnat ed t o pr event  
segr egat i on.   St ockpi l e mat er i al s obt ai ned f r om di f f er ent  sour ces 
separ at el y.
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3. 4   PREPARATI ON OF UNDERLYI NG COURSE OR SUBGRADE

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   For  cohesi onl ess under l y i ng cour ses and 
subgr ades,  as def i ned i n 31 00 00,  i ncl ude br acket ed 
t ext  f or  st abi l i zat i on and coor di nat e wi t h par agr aph 
PAYMENT.

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

Cl ean t he under l y i ng cour se or  subgr ade of  al l  f or ei gn subst ances pr i or  t o 
const r uct i ng t he [ subbase]  [ or ]  [ sel ect - mat er i al ]  [ or ]  [ r i gi d pavement  
base]  cour se.   Do not  const r uct  [ subbase]  [ or ]  [ sel ect - mat er i al ]  [ or ]  
[ r i gi d pavement  base]  cour se on under l y i ng cour se or  subgr ade t hat  i s 
f r ozen.   Const r uct  t he sur f ace of  t he under l y i ng cour se or  subgr ade t o 
meet  speci f i ed compact i on and sur f ace t ol er ances.   Cor r ect  r ut s or  sof t  
y i el di ng spot s i n t he under l y i ng cour ses,  ar eas havi ng i nadequat e 
compact i on,  and devi at i ons of  t he sur f ace f r om t he speci f i ed r equi r ement s 
set  f or t h her ei n by l ooseni ng and r emovi ng sof t  or  unsat i sf act or y mat er i al  
and addi ng appr oved mat er i al ,  r eshapi ng t o l i ne and gr ade,  and 
r ecompact i ng t o speci f i ed densi t y r equi r ement s.   [ For  cohesi onl ess 
under l y i ng cour ses or  subgr ades cont ai ni ng sands or  gr avel s,  as def i ned i n 
ASTM D2487,  st abi l i ze t he sur f ace pr i or  t o pl acement  of  t he over l y i ng 
cour se.   St abi l i ze by mi xi ng t he over l y i ng cour se mat er i al  i nt o t he 
under l y i ng cour se and compact i ng by appr oved met hods.   Consi der  t he 
st abi l i zed mat er i al  as par t  of  t he under l y i ng cour se and meet  al l  
r equi r ement s of  t he under l y i ng cour se.   Do not  al l ow t r af f i c  or  ot her  
oper at i ons t o di st ur b t he f i ni shed under l y i ng cour se and mai nt ai n i n a 
sat i sf act or y condi t i on unt i l  t he over l y i ng cour se i s pl aced. ]

3. 5   GRADE CONTROL

Pr ovi de a f i ni shed and compl et ed [ subbase]  [ sel ect - mat er i al ]  [ and]  [ or ]  
[ r i gi d pavement  base]  cour se[ s]   conf or mi ng t o t he l i nes,  gr ades,  and 
cr oss sect i ons shown.   Pl ace l i ne and gr ade st akes as necessar y f or  
cont r ol .

3. 6   MI XI NG AND PLACI NG MATERI ALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude mor e det ai l s on appl i cabl e met hods of  
pl aci ng,  mi xi ng,  and spr eadi ng when appr opr i at e.

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

Mi x and pl ace t he mat er i al s t o obt ai n uni f or mi t y of  t he mat er i al  at  t he 
wat er  cont ent  speci f i ed.   Make such adj ust ment s i n mi xi ng or  pl aci ng 
pr ocedur es or  i n equi pment  as di r ect ed t o obt ai n t he 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  accel er at e l oss or  
i ncr ease of  wat er ,  and t o pr ovi de a sat i sf act or y cour se.

3. 7   LAYER THI CKNESS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   When subbase or  r i gi d pavement  base cour ses 
ar e const r uct ed l ess t han 150 mm ( 6 i nches)  i n t ot al  
t hi ckness,  l i mi t  al l  def i c i enci es t o not  mor e t han 6 
mm ( 1/ 4 i nch) .  Revi se Tabl e 1 t o mat ch.

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

Compact  t he compl et ed cour se t o t he t hi ckness i ndi cat ed.   Li mi t  
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i ndi v i dual   compact ed l i f t s  t o a maxi mum t hi ckness of  150 mm 6 i nches and 
a mi ni mum t hi ckness of  75 mm 3 i nches.  Compact  t he cour se( s)  t o a t ot al  
t hi ckness t hat  i s wi t hi n t he t ol er ances of  par agr aph ACCEPTANCE.   Wher e 
t he measur ed t hi ckness i s mor e t han 13 mm 1/ 2 i nch def i c i ent ,  cor r ect  such 
ar eas by scar i f y i ng,  addi ng new mat er i al  of  pr oper  gr adat i on,  r ebl adi ng,  
and r ecompact i ng as di r ect ed.   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,  t he cour se wi l l  be consi der ed as 
conf or mi ng t o t he speci f i ed t hi ckness r equi r ement s.  However ,  t he 
r equi r ement s f or  t he over l y i ng cour se t hi ckness and pl an gr ade ar e st i l l  
appl i cabl e.  The aver age j ob t hi ckness wi l l  be t he aver age of  al l  t hi ckness 
measur ement s t aken f or  t he j ob and wi t hi n t he t ol er ances of  par agr aph 
ACCEPTANCE.   

3. 8   COMPACTI ON

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I nser t  appr opr i at e per cent age  i n t he f i r st  
br acket ed bl ank.   Cohesi onl ess mat er i al s ar e of t en 
f r ee- dr ai ni ng;  as such,  t he opt i mum wat er  cont ent  i s 
nor mal l y l i mi t ed t o t he maxi mum wat er  cont ent  t he 
mat er i al  wi l l  r et ai n.   .

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

Compact  each l i f t  of  t he mat er i al ,  as speci f i ed,  wi t h appr oved compact i on 
equi pment .   For  cohesi ve soi l s,  mai nt ai n wat er  cont ent  dur i ng t he 
compact i on pr ocedur e t o wi t hi n pl us or  mi nus [ 2]  [ _____]  per cent  of  
opt i mum wat er  cont ent  det er mi ned f r om l abor at or y t est s as speci f i ed i n 
t hi s Sect i on and f or  cohesi onl ess soi l s,  mai nt ai n a wat er  cont ent  t o 
f aci l i t at e compact i on wi t hout  bul k i ng.   Begi n r ol l i ng at  t he out si de edge 
of  t he sur f ace and pr oceed t o t he cent er ,  over l appi ng on successi ve t r i ps 
at  l east  one- hal f  t he wi dt h of  t he r ol l er .   Sl i ght l y var y t he l engt h of  
al t er nat e t r i ps of  t he r ol l er .   Adj ust  speed of  t he r ol l er  as needed so 
t hat  di spl acement  of  t he aggr egat e does not  occur .   Compact  mi xt ur e wi t h 
hand- oper at ed power  t amper s i n al l  pl aces not  accessi bl e t o t he r ol l er s.   
[ Cont i nue compact i on of  t he [ subbase]  [ r i gi d pavement  base]  [ or  
sel ect - mat er i al ]  unt i l  each l i f t  i s  compact ed t hr ough t he f ul l  dept h t o 
meet  t he compact i on r equi r ement s of  Tabl e 1. ]   Make such adj ust ment s i n 
compact i ng or  f i ni shi ng pr ocedur es 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 
ensur e a compl i ant  [ subbase]  [ and]  [ sel ect - mat er i al ]  [ r i gi d pavement  base]  
cour se.   Remove any mat er i al s t hat  ar e f ound t o be non- compl i ant  and 
r epl ace wi t h compl i ant  mat er i al  or  r ewor k,  as di r ect ed,  t o meet  t he 
r equi r ement s of  t hi s speci f i cat i on.

3. 9   PROOF ROLLI NG

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:  Check dr awi ngs t o ver i f y t hat  any 
suppl ement ar y i nf or mat i on r equi r ed by t hi s par agr aph 
has been shown and t hat  t her e i s no conf l i c t  bet ween 
t he dr awi ngs and t he speci f i cat i ons.  

Pr oof  r ol l i ng i s onl y r equi r ed when a subbase cour se 
i s used under  a f l exi bl e ai r f i el d pavement  wi t h t he 
f ol l owi ng condi t i ons:

Ai r  For ce Bases.  Pr oof  r ol l  t op of  subbase of  Type A 
t r af f i c  ar eas and t he cent er  23 met er s ( 75 f eet )  of  
heavy,  modi f i ed heavy,  and medi um l oad r unways wi t h 
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30 cover ages.

Navy and Mar i ne Cor ps Ai r f i el ds.  Pr oof  r ol l  t op of  
subbase on cent er  12 met er s ( 40 f eet )  of  t axi ways 
and on cent er  30. 5 met er s ( 100 f eet )  of  r unways wi t h 
ei ght  cover ages.   To al l  ot her  paved ar eas excl usi ve 
of  r unway over r un and bl ast  pr ot ect i on ar eas,  appl y 
f our  cover ages.

Ar my Ai r f i el ds.  On Cl ass I V ai r f i el ds wi t h r unways 
gr eat er  t han 1, 525 met er s ( 5, 000 f eet ) ,  pr oof  r ol l  
t op of  subbase i n Type A t r af f i c  ar eas and cent er  23 
met er s ( 75 f eet )  of  r unways wi t h 30 cover ages.

Pr oof  r ol l i ng t he separ at i on l ayer  ( subbase cour se 
gr adat i on 1)  under  a dr ai nage l ayer  i s r ecommended,  
but  not  r equi r ed.   I f  used,  speci f y s i x passes.

The speci f i ed r ol l er  mi ght  not  be avai l abl e i n al l  
ar eas.   UFC 3- 250- 01,  " Pavement  Desi gn f or  Roads and 
Par ki ng Ar eas, "  r ecommends a smal l er  r ol l er  wi t h t he 
f ol l owi ng pr oper t i es:  a r ubber - t i r ed r ol l er  l oaded 
t o pr ovi de a mi ni mum t i r e f or ce of  90 kN 20, 000 l b.   
and i nf l at ed t o at  l east   620 kPa 90 psi .    

Appl y a mi ni mum of  s i x cover ages,  wher e a cover age 
i s t he 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.   Dur i ng pr oof  
r ol l i ng,  moni t or  t he act i on of  t he separ at i on l ayer  
f or  any s i gn of  excessi ve movement  or  pumpi ng t hat  
woul d i ndi cat e sof t  spot s i n t he separ at i on l ayer  or  
t he subgr ade.  Remove,  r epl ace and r et est  al l  weak 
spot s.  

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

I n addi t i on t o t he compact i on speci f i ed,  pr oof  r ol l  subbase cour se i n 
ar eas desi gnat ed on t he dr awi ngs by appl i cat i on of  [ _____]  cover ages of  a 
heavy pneumat i c- t i r ed r ol l er  havi ng f our  or  mor e t i r es abr east ,  each t i r e 
l oaded t o a mi ni mum of  13, 600 kg 30, 000 pounds and i nf l at ed t o a mi ni mum of
 862 kPa 125 psi .   A cover age i s def i ned as t he appl i cat i on of  one t i r e 
pr i nt  over  t he desi gnat ed ar ea.   I n t he ar eas desi gnat ed,  appl y pr oof  
r ol l i ng t o t he t op l i f t  of  t he compl et ed subbase cour se.   Mai nt ai n wat er  
cont ent  of  t he t op l i f t  of  t he subbase cour se as speci f i ed i n par agr aph 
COMPACTI ON f r om st ar t  of  compact i on t o compl et i on of  pr oof  r ol l i ng.   
Remove any subbase cour se mat er i al s t hat  pr oduce per manent  def or mat i on 
exceedi ng 13 mm 1/ 2 i nch and r epl ace wi t h sat i sf act or y mat er i al s.   Then 
r ecompact  and pr oof  r ol l  t o meet  speci f i cat i ons.

3. 10   EDGES OF [ SUBBASE]  [ AND]  [ SELECT- MATERI AL]  [ RI GI D PAVEMENT BASE 
COURSE]

Pl ace appr oved mat er i al  al ong t he out er  edges of  t he [ subbase]  [ and]  
[ sel ect - mat er i al ]  [ r i gi d pavement  base]  cour se i n suf f i c i ent  quant i t y t o 
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 i f t s ,  s i mul t aneousl y r ol l  and compact  
at  l east  a 600 mm 2 f oot  wi dt h of  t hi s shoul der  mat er i al  wi t h t he r ol l i ng 
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and compact i ng of  each l i f t  of  t he [ subbase]  [ and]  [ sel ect - mat er i al ]  
[ r i gi d pavement  base]  cour se,  as di r ect ed.

3. 11   FI NI SHI NG

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e par agr aph i f  r i gi d pavement  base 
cour se i s not  i ncl uded i n t he pr oj ect .

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

Fi ni sh t he sur f ace of  t he t op l i f t  of  r i gi d pavement  base cour se af t er  
f i nal  compact i on [ and]  [ pr oof  r ol l i ng]  by cut t i ng any over bui l d t o gr ade 
and r ol l i ng wi t h a st eel - wheel ed r ol l er .   Do not  add t hi n l i f t s  of  
mat er i al  t o t he t op l i f t  of  r i gi d pavement  base cour se t o meet  gr ade.   I f  
t he el evat i on of  t he t op l i f t  of  r i gi d pavement  base cour se exceeds t he 
t ol er ances of  par agr aph ACCEPTANCE,  scar i f y t he t op l i f t  t o a dept h of  at  
l east  75 mm 3 i nches and bl end new mat er i al  i n and compact  t o br i ng t o 
gr ade.   Make adj ust ment s t o r ol l i ng and f i ni shi ng pr ocedur es t o mi ni mi ze 
segr egat i on and degr adat i on,  obt ai n gr ades,  mai nt ai n moi st ur e cont ent ,  and 
i nsur e an accept abl e r i gi d pavement  base cour se.   I f  t he sur f ace becomes 
r ough,  cor r ugat ed,  uneven i n t ext ur e,  or  t r af f i c  mar ked pr i or  t o 
compl et i on,  scar i f y t he non- compl i ant  por t i on and r ewor k and r ecompact  i t  
or  r epl ace as di r ect ed.

3. 12   SMOOTHNESS TEST

Const r uct  t he t op l i f t  so t hat  t he sur f ace shows no devi at i ons exceedi ng 
t he t ol er ances of  par agr aph ACCEPTANCE when t est ed wi t h a 3. 66 m 12 f oot  
st r ai ght edge.   Test  t he ent i r e ar ea i n bot h a l ongi t udi nal  and a 
t r ansver se di r ect i on on par al l el  l i nes.  Per f or m t he t r ansver se l i nes 4. 5 m 
15 f eet  or  l ess apar t ,  as di r ect ed.  Per f or m t he l ongi t udi nal  l i nes at  t he 
cent er l i ne of  each pl acement  l ane and at  t he 1/ 8t h poi nt  i n f r om each si de 
of  t he l ane.   Hol d t he st r ai ght edge i n cont act  wi t h t he sur f ace and move 
ahead one- hal f  t he l engt h of  t he st r ai ght edge f or  each successi ve 
measur ement .   Det er mi ne t he amount  of  sur f ace i r r egul ar i t y by pl aci ng t he 
f r eest andi ng ( unl evel ed)  st r ai ght edge on t he sur f ace and measur i ng t he 
maxi mum gap bet ween t he st r ai ght edge and t he sur f ace.  Det er mi ne 
measur ement s al ong t he ent i r e l engt h of  t he st r ai ght  edge.   Cor r ect  
devi at i ons exceedi ng t he t ol er ances of  Tabl e 1 by r emovi ng mat er i al  and 
r epl aci ng wi t h new mat er i al ,  or  by r ewor ki ng exi st i ng mat er i al  and 
compact i ng i t  t o meet  t hese speci f i cat i ons.

3. 13   FI ELD QUALI TY CONTROL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Adj ust  f r equency of  t est i ng as r equi r ed t o 
pr oduce a mi ni mum of  one t est  f or  each hal f - day' s 
pr oduct i on.  For  exampl e,  t he f r equency of  one t est  
of  a 125 mm 6- i nch l i f t  per  500 squar e met er  squar e 
yar ds cor r esponds t o appr oxi mat el y 63 cubi c met er s 
83 cubi c yar ds or  117 t onnes 129 t ons of  i n- pl ace 
mat er i al .   Thi s f r equency can be t oo hi gh f or  a 
l ar ge pr oj ect .

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

3. 13. 1   I n- Pl ace Test s

Per f or m one of  each of  t he f ol l owi ng I n- Pl ace Test s on sampl es t aken f r om 
t he pl aced and compact ed [ subbase]  [ and]  [ sel ect - mat er i al ]  [ r i gi d pavement  
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base]  cour se.  Det er mi ne sampl e l ocat i ons usi ng r andom sampl i ng i n 
accor dance wi t h ASTM D3665.  Take sampl es and t est  at  t he r at es i ndi cat ed.

a.   Per f or m densi t y t est s on ever y l i f t  of  mat er i al  pl aced and at  a 
f r equency of  one set  of  t est s f or  ever y 500 [ _____]  squar e met er s yar ds,  
or  por t i on t her eof ,  of  compl et ed ar ea.

b.   Per f or m gr adat i on [ i ncl udi ng 0. 02 mm si ze mat er i al ]  on ever y l i f t  of  
mat er i al  pl aced and at  a f r equency of  one gr adat i on f or  ever y 1, 000 
[ _____]  squar e met er s yar ds,  or  por t i on t her eof ,  of  mat er i al  pl aced.

c.   Per f or m l i qui d l i mi t  and pl ast i c i t y i ndex t est s at  t he same f r equency 
as t he gr adat i on.

d.   Measur e t he t hi ckness of  each cour se at  i nt er val s pr ovi di ng at  l east  
one measur ement  f or  each 500 [ _____]  squar e met er s yar ds or  par t  
t her eof .   Measur e t he t hi ckness usi ng t est  hol es,  at  l east  75 mm 3 
i nches i n di amet er  t hr ough t he cour se.

3. 13. 2   Appr oval  of  Mat er i al

Fi nal  appr oval  of  t he mat er i al s wi l l  be based on t est s f or  gr adat i on,  
l i qui d l i mi t ,  and pl ast i c i t y i ndex per f or med on sampl es t aken f r om t he 
compl et ed and f ul l y compact ed cour se( s) .

3. 14   TRAFFI C

Compl et ed por t i ons of  t he r i gi d pavement  base cour se can be opened t o 
l i mi t ed t r af f i c ,  pr ovi ded t her e i s no mar r i ng or  di st or t i ng of  t he sur f ace 
by t he t r af f i c .   Do not  al l ow heavy equi pment  on t he compl et ed r i gi d 
pavement  base cour se except  when necessar y f or  const r uct i on.   When i t  i s  
necessar y f or  heavy equi pment  t o t r avel  on t he compl et ed r i gi d pavement  
base cour se,  pr ot ect  t he ar ea agai nst  mar r i ng or  damage t o t he compl et ed 
wor k.  Repai r  damage t o meet  t hese speci f i cat i ons.

3. 15   MAI NTENANCE

Mai nt ai n t he compl et ed cour se i n a sat i sf act or y condi t i on unt i l  t he f ul l  
pavement  sect i on i s compl et ed and accept ed.   I mmedi at el y r epai r  any 
def ect s and r epeat  r epai r s as of t en as necessar y t o keep t he ar ea i nt act .   
Ret est  any cour se t hat  was not  paved over  pr i or  t o t he onset  of  wi nt er  t o 
ver i f y t hat  i t  s t i l l  compl i es wi t h t he r equi r ement s of  t hi s 
speci f i cat i on.   Rewor k or  r epl ace any ar ea t hat  i s damaged as necessar y t o 
compl y wi t h t hi s speci f i cat i on.

3. 16   DI SPOSAL OF UNSATI SFACTORY MATERI ALS

Di spose of  any unsui t abl e mat er i al s t hat  have been r emoved [ out si de t he 
l i mi t s of  Gover nment - cont r ol l ed l and]  [ as di r ect ed]  [ i n wast e di sposal  
ar eas i ndi cat ed] .   No addi t i onal  payment s wi l l  be made f or  mat er i al s t hat  
have t o be r epl aced.

        - -  End of  Sect i on - -
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