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SECTI ON 32 11 13. 13

LI ME TREATED SUBGRADE
11/ 19

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  l i me st abi l i zat i on or  modi f i cat i on 
of  subgr ades ai r f i el d pavement s and f or  r oads,  
st r eet s,  and par ki ng ar eas.

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:   The Desi gner  shoul d r ef er  t o UFC 3- 250- 11 or  
TM 5- 822- 14 f or  gui dance on modi f i cat i on or  
st abi l i zat i on of  mat er i al s wi t h l i me.

Sul f at e r eact i on wi t h ei t her  t he soi l  t o be 
st abi l i zed or  mi xi ng wat er  used i n t he st abi l i zat i on 
pr ocess may be det r i ment al  t o t he f i ni shed pr oduct  
due t o t he expansi ve nat ur e of  t he sul f at e 
r eact i on.   Sol ubl e sul f at e cont ent s as l ow as 0. 5 
per cent  have r esul t ed i n excessi ve expansi on of  t he 
soi l  due t o t he f or mat i on of  et t r i ngi t e and 
t haumasi t e.   Dur i ng t he desi gn phase soi l s and wat er  

SECTI ON 32 11 13. 13  Page 4



ant i c i pat ed t o be i ncl uded i n t he st abi l i zed 
mat er i al  shoul d be t est ed f or  pot ent i al  t o cause an 
adver se expansi on r eact i on.   The cont r act or  shoul d 
be r equi r ed t o t est  any of f  s i t e bor r ow sour ces f or  
sul f at es.

I f  Li me st abi l i zat i on or  modi f i cat i on i s consi der ed 
wher e sul f at es ar e pr esent ,  t he USACE Tr anspor t at i on 
Syst ems Cent er  ( CENWO- ED- TX) ,  appr opr i at e Ai r  For ce 
MAJCOM pavement s engi neer ,  or  NAVFAC Engi neer i ng and 
Expedi t i onar y War f ar e Cent er  ( EXWC)  shoul d be 
consul t ed f or  up- t o- dat e gui dance.

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

1. 1   SUMMARY

The wor k speci f i ed consi st s of  t he const r uct i on of  a 
l i me- [ st abi l i zed] [ modi f i ed]  subgr ade cour se.   Per f or m t he wor k conf or mi ng 
t o t he l i nes,  gr ades,  not es,  and t ypi cal  sect i ons shown i n t he dr awi ngs.   
Sel ect  sour ces of  mat er i al s wel l  i n advance of  t he t i me when mat er i al s ar e 
r equi r ed i n t he wor k.

1. 2   UNI T PRI CES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e t hi s par agr aph when l ump sum payment  
i s desi r ed.

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

1. 2. 1   Measur ement  f or  Payment

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e met hod of  measur ement  not  appl i cabl e 
t o t he j ob condi t i ons.   I f  i t  i s  desi r abl e f or  
mat er i al  t o be pai d f or  separ at el y,  sel ect  t he 
desi r ed met hod of  measur ement .

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

1. 2. 1. 1   Li me [ St abi l i zat i on]  [ Modi f i cat i on]

Per f or m measur ement  by t he squar e m yd of  wor k compl et ed and accept ed.

1. 2. 1. 2   Li me

Per f or m measur ement  by t he number  of  met r i c 2000 l b t ons of  l i me used i n 
t he compl et ed and accept ed wor k.   Do not  per mi t  measur ement  f or  wast ed 
l i me or  l i me used i n wor k det er mi ned def ect i ve.

1. 2. 1. 3   Bi t umi nous Mat er i al

Measur e bi t umi nous mat er i al  i n t er ms of  t he number  of  [ L gal  of  t he 
mat er i al  used i n t he compl et ed and accept ed wor k,  cor r ect ed t o L at  16 
degr ees C gal  at  60 degr ees F i n accor dance wi t h [ ASTM D633]  [ ASTM D1250
] .   Use a coef f i c i ent  of  0. 000139 per  degr ee C 0. 00025 per  degr ee F  f or  
asphal t  emul si on. ]  [ met r i c 2000 l b t ons of  t he mat er i al  used i n t he 
compl et ed accept ed wor k. ]
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1. 2. 2   Basi s f or  Payment

Pay f or  t he l i me [ st abi l i zat i on]  [ modi f i cat i on] ,  const r uct ed and accept ed,  
i ncl udi ng l i me,  [ bi t umi nous mat er i al ]  and ot her  mat er i al s,  l abor  and 
equi pment  r equi r ed t o pr ovi de a pr oduct  meet i ng t he r equi r ement s at  t he 
r espect i ve Cont r act  uni t  pr i ces i n t he bi ddi ng schedul e.   Do not  per mi t  
payment  f or  mat er i al  wast ed,  used f or  t he conveni ence of  t he Cont r act or ,  
unused or  r ej ect ed,  or  f or  wat er  used.   Do not  per mi t  separ at e payment  f or  
sandi ng or  dust i ng t he bi t umi nous pr i me- coat ed sur f aces,  as t he cost s f or  
sandi ng or  dust i ng ar e i ncl uded i n t he Cont r act  uni t  pr i ce f or  bi t umi nous 
mat er i al .

1. 2. 3   Waybi l l s  and Del i ver y Ti cket s

Submi t  cer t i f i ed waybi l l s  and del i ver y t i cket s f or  mat er i al s used.   Submi t  
copi es of  waybi l l s  or  del i ver y t i cket s dur i ng t he pr ogr ess of  t he wor k.   
Bef or e t he f i nal  payment  i s al l owed,  pr ovi de waybi l l s  and cer t i f i ed 
del i ver y t i cket s f or  l i me [ and bi t umi nous mat er i al s]  used i n t he 
const r uct i on.

1. 3   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 .   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 user  adds a Ref er ence I dent i f i er  ( 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 t he user  chooses t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

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

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

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

AASHTO M 81 ( 1992;  R 2017)  St andar d Speci f i cat i on f or  
Cut back Asphal t  ( Rapi d- Cur i ng Type)

AASHTO M 82 ( 2017)  St andar d Speci f i cat i on f or  Cut back 
Asphal t  ( Medi um- Cur i ng Type)

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

AASHTO T 135 ( 2013;  R 2017)  St andar d Met hod of  Test  f or  
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Wet t i ng- and- Dr yi ng Test  of  Compact ed 
Soi l - Cement  Mi xt ur es

AASHTO T 136 ( 2013;  R 2017)  St andar d Met hod of  Test  f or  
Fr eezi ng- and- Thawi ng Test s of  Compact ed 
Soi l - Cement  Mi xt ur es

ASTM I NTERNATI ONAL ( ASTM)

ASTM C25 ( 2017)  St andar d Test  Met hods f or  Chemi cal  
Anal ysi s of  Li mest one,  Qui ckl i me,  and 
Hydr at ed Li me

ASTM C50/ C50M ( 2013)  Sampl i ng,  Sampl e Pr epar at i on,  
Packagi ng,  and Mar ki ng of  Li me and 
Li mest one Pr oduct s

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 C977 ( 2010)  Qui ckl i me and Hydr at ed Li me f or  
Soi l  St abi l i zat i on

ASTM C1602/ C1602M ( 2022)  St andar d Speci f i cat i on f or  Mi xi ng 
Wat er  Used i n Pr oduct i on of  Hydr aul i c 
Cement  Concr et e

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

ASTM D633 ( 2011;  R 2016)  St andar d Vol ume Cor r ect i on 
Tabl e f or  Road Tar

ASTM D977 ( 2019a;  E 2019)  St andar d Speci f i cat i on f or  
Emul si f i ed Asphal t

ASTM D1250 ( 2019;  E 2020)  St andar d Gui de f or  Use of  
t he Joi nt  API  and ASTM Adj unct  f or  
Temper at ur e and Pr essur e Vol ume Cor r ect i on 
Fact or s f or  Gener al i zed Cr ude Oi l s,  
Ref i ned Pr oduct s,  and Lubr i cat i ng Oi l s:   
API  MPMS Chapt er  11. 1

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 D1632 ( 2007)  St andar d Pr act i ce f or  Maki ng and 
Cur i ng Soi l - Cement  Compr essi on and Fl exur e 
Test  Speci mens i n t he Labor at or y

ASTM D2027/ D2027M ( 2019)  Cut back Asphal t  ( Medi um- Cur i ng Type)

ASTM D2028/ D2028M ( 2015)  Cut back Asphal t  ( Rapi d- Cur i ng Type)
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ASTM D2167 ( 2015)  Densi t y and Uni t  Wei ght  of  Soi l  i n 
Pl ace by t he Rubber  Bal l oon Met hod

ASTM D2397/ D2397M ( 2019a)  St andar d Speci f i cat i on f or  
Cat i oni c Emul si f i ed Asphal t

ASTM D3551 ( 2008)  Labor at or y Pr epar at i on of  Soi l - Li me 
Mi xt ur es Usi ng a Mechani cal  Mi xer

ASTM D3740 ( 2019)  Mi ni mum Requi r ement s f or  Agenci es 
Engaged i n t he Test i ng and/ or  I nspect i on 
of  Soi l  and Rock as Used i n Engi neer i ng 
Desi gn and Const r uct i on

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 D5102 ( 2009)  St andar d Test  Met hod f or  Unconf i ned 
Compr essi ve St r engt h of  Compact ed 
Soi l - Li me Mi xt ur 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 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

NATI ONAL LI ME ASSOCI ATI ON ( NLA)

NLA BUL 326 ( 2004)  Li me- Tr eat ed Soi l  Const r uct i on 
Manual :  Li me St abi l i zat i on and Li me 
Modi f i cat i on

1. 4   DEFI NI TI ONS

1. 4. 1   Li me- [ St abi l i zed] [ Modi f i ed]  Cour se

Li me- [ st abi l i zed] [ modi f i ed]  cour se i s a mi xt ur e of  l i me and i n- pl ace or  
bor r ow mat er i al  uni f or ml y bl ended,  wet t ed,  and compact ed t o pr oduce a 
pavement  l ayer  cour se t hat  meet s t he cr i t er i a set  f or t h i n t he pl ans.

1. 4. 2   Degr ee of  Compact i on

Degr ee of  compact i on r equi r ed i s expr essed as a per cent age of  t he maxi mum 
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 per cent  l abor at or y maxi mum densi t y.

1. 5   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 l i s t  pr ovi ded,  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  
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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.

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

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:

SD- 03 Pr oduct  Dat a

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

  Submi t  a l i s t  of  const r uct i on equi pment  7 days pr i or  t o br i ngi ng 
equi pment  on t he j ob.

Mi x Desi gn;  G[ ,  [ _____] ]

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

Cont r act or ' s Pl ans;  G[ ,  [ _____] ]

SD- 04 Sampl es

Li me

  Submi t  a t ypi cal  cur ed sampl e of  on- si t e mat er i al  wi t h t he 
r equi r ed per cent  of  l i me cont ent .  Ref er  t o ASTM C50/ C50M f or  
sampl e s i ze r equi r ement s.
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SD- 05 Desi gn Dat a

Job- Mi x For mul a;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Al l ow nucl ear  t est i ng met hods f or  s i t e 
pr epar at i on t est i ng or  f i nal  i n pl ace t est i ng on 
l ar ger  pr oj ect s of  over  3300 per  squar e m 4000 
squar e yd.

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

Sampl i ng and Test i ng

Fi el d Densi t y

SD- 07 Cer t i f i cat es

Bi t umi nous Mat er i al

Li me

Labor at or y

1. 6   WEATHER LI MI TATI ONS

Do not  const r uct  subgr ade when 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 mat er i al s.  Do not  appl y l i me unl ess t he ai r  t emper at ur e i s 
at  l east  2 degr ees C 35 degr ees F i n t he shade and r i s i ng.  Pr ot ect  t he 
compl et ed [ st abi l i zed]  [ modi f i ed]  mat er i al s agai nst  f r eezi ng by a 
suf f i c i ent  cover i ng of  st r aw,  or  by ot her  appr oved met hods,  unt i l  t he 
cour se has dr i ed out .  Br i ng ar eas of  compl et ed [ st abi l i zed]  [ modi f i ed]  
mat er i al s t hat  ar e damaged by f r eezi ng,  r ai nf al l ,  or  ot her  weat her  
condi t i ons t o a sat i sf act or y condi t i on wi t hout  addi t i onal  cost  t o t he 
Gover nment .

1. 6. 1   Fr eeze Pr ot ect i on Met hod( s)

Submi t  Cont r act or ' s pl ans f or  f r eeze pr ot ect i on f or  appr oval .

1. 7   DELI VERY AND STORAGE

Del i ver  l i me,  [ bi t umi nous mat er i al s]  i n cont ai ner s showi ng or  i ncl udi ng 
desi gnat ed t r ade name,  pr oduct  i dent i f i cat i on,  speci f i cat i on number ,  
manuf act ur er ' s name,  and sour ce.  St or e i n a manner  t hat  pr event s moi st ur e 
damage,  over exposur e,  and cont ami nat i on.

1. 8   QUALI TY ASSURANCE

1. 8. 1   Requi r ed Dat a

[ Ten] [ _____]  days pr i or  t o t he commencement  of  t he wor k,  submi t  a j ob- mi x 
f or mul a ( JMF)  showi ng t he amount  of  l i me and wat er  r equi r ed per  cubi c m 
cubi c yd,  and pr ocedur es f or  bl endi ng t he l i me/ subgr ade mi xt ur e f or  each 
t ype of  exi st i ng soi l  or  f or  bl ended soi l ,  as appl i cabl e.  I ncl ude pr ocess 
t ype and number  of :  l i me appl i cat i ons,  st ages of  mi xi ng,  s l ur r y i nj ect i on 
dept hs,  mi xi ng dept hs and dept hs of  compact i on l i f t s .  Al so,  i ncl ude a l i s t  
of  equi pment  t o be used and t hei r  r el at i on t o met hod of  mi xi ng 
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pr opor t i oni ng,  spr eadi ng,  pul ver i z i ng and compact i ng subgr ade,  s l ur r y 
i nj ect i on,  j et  s l ur r y mi xi ng and ot her  r el at ed wor k.  The f or mul a cont ai ns 
t he amount  of  l i me,  ei t her  i n sacks or  kg per  cubi c me l bs per  cubi c yd 
and t he amount  of  wat er  t o be used,  i f  s l ur r y met hod i s used.  Use 
ASTM D3551 l abor at or y t est  met hod.

PART 2   PRODUCTS

2. 1   PLANT,  EQUI PMENT,  MACHI NES,  AND TOOLS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e t ypes of  equi pment  speci f i ed but  not  
r equi r ed f or  t he wor k and add ot her  i t ems of  
equi pment  not  l i s t ed as appr opr i at e.

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

Submi t  l i s t  of  pr oposed equi pment  t o be used i n per f or mance of  
const r uct i on wor k i ncl udi ng descr i pt i ve dat a f or  Gover nment  appr oval .

2. 1. 1   Gener al  Requi s i t es

Pl ant ,  equi pment ,  machi nes,  and t ool s used i n t he wor k ar e subj ect  t o 
appr oval  and mai nt ai ned i n sat i sf act or y wor ki ng condi t i on.   Al l ow use of  
ot her  compact i ng equi pment  i n l i eu of  t hat  speci f i ed,  wher e i t  can be 
demonst r at ed t hat  t he r esul t s ar e equi val ent .   Pr ovi de pr ot ect i ve 
equi pment ,  appar el ,  and bar r i er s t o pr ot ect  t he eyes,  r espi r at or y syst em,  
and t he ski n of  wor ker s exposed t o cont act  wi t h l i me dust  or  s l ur r y.

2. 1. 2   St eel - Wheel ed Rol l er s

Use sel f - pr opel l ed st eel  wheel ed r ol l er s .   Use t andem or  3- wheel  
sel f - pr opel l ed non- vi br at or y st eel - wheel  r ol l er s  or  st eel - wheel  t r ai l er  
not  wei ghi ng l ess t han 4. 5 met r i c t ons 5 t ons.  When dr i ve r ol l s or  t r ai l er  
r ol l s  pr oduce a compr essi ve f or ce of  not  l ess t han 3. 6 kg/ mm 200 l bs per  
l i near  i n of  cont act  ar ea,  al l ow a r ol l er  wei ghi ng l ess t han 4. 5 met r i c 
t ons 5 t ons t o be used.   Equi p wheel s of  t he r ol l er s wi t h adj ust abl e 
scr aper s.   The use of  v i br at or y r ol l er s i s opt i onal .

2. 1. 3   Pneumat i c- Ti r ed Rol l er s

Use pneumat i c- t i r ed r ol l er s havi ng 4 or  mor e t i r es,  i nf l at ed t o a mi ni mum 
pr essur e of  0. 6 MPa 90 psi .   Equal l y di st r i but e t he l oadi ng t o t he wheel s,  
and uni f or ml y i nf l at e t he t i r es.   Al so pr ovi de pneumat i c- t i r ed t owi ng 
equi pment .

2. 1. 4   Tampi ng- Type Rol l er

Use a t ampi ng t ype r ol l er ,  under  wor ki ng condi t i ons,   havi ng a mi ni mum 
wei ght  of  1. 6 kg/ mm 90 l bs per  l i near  i n of  l engt h of  dr um and a mi ni mum 
l oad on each sheeps- f oot  of  0. 07 kg per  squar e mm 100 psi  of  cr oss 
sect i onal  ar ea of  t he sheeps- f oot  i n cont act  wi t h t he gr ound.   Do not  
al l ow t he maxi mum ar ea of  t he f ace of  each sheeps- f oot  t o be mor e t han 
7740 squar e mm 12 squar e i n.  Do not  al l ow t he f eet  on t he sheeps- f oot  
r ol l er  t o pr oj ect  l ess t han 180 mm 7 i n f r om t he f ace of  t he dr um,  and 
equi p t he r ol l er  wi t h t eet h- cl eani ng devi ces.   Space t he f eet  i n adj acent  
r ows so t hat  t he di st ance f r om cent er  t o cent er  of  adj acent  par al l el  r ows 
i s not  l ess t han 150 mm 6 i n nor  mor e t han 280 mm 11 i n.   Do not  al l ow 
i ndi v i dual  dr ums of  t he r ol l er  t o exceed 1. 5 m 5 f t  i n wi dt h.  Use dr ums 
t hat  osci l l at e i ndependent l y.   Oper at e t he and t r act or  f or  pul l i ng  at  a 
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speed of  appr oxi mat el y 5 t o 10 km/ h 3 t o 6 mph.

2. 1. 5   Mechani cal  Spr eader

Use a sel f - pr opel l ed mechani cal  spr eader  or  at t ached t o a pr opel l i ng uni t  
capabl e of  movi ng t he spr eader  and mat er i al  t r uck.   Use a st eer abl e devi ce 
havi ng var i abl e f or war d and r ever se speeds.   Car r y t he spr eader  and 
pr opel l i ng uni t  on t r acks,  r ubber  t i r es,  or  dr um- t ype st eel  r ol l er s t hat  
do not  di st ur b t he under l y i ng mat er i al .   Pr ovi de a spr eader  t hat  conf or ms 
t o t he f ol l owi ng:  

a.   Cont ai ni ng a hopper ,  an adj ust abl e scr eed,  and out boar d bumper  r ol l s;

b.   Desi gned t o have a uni f or m,  st eady f l ow of  mat er i al  f r om t he hopper ;  
and

c.   Capabl e of  l ayi ng mat er i al  wi t hout  segr egat i on,  acr oss t he f ul l  wi dt h 
of  t he l ane,  t o a uni f or m t hi ckness and t o a uni f or m l oose densi t y so 
t hat  when compact ed,  t he l ayer  or  l ayer s conf or m t o t hi ckness and 
gr ade r equi r ement s i ndi cat ed.

[ Pr ovi de a demonst r at i on of  t he spr eader  pr i or  t o use i n per f or mance of  t he 
wor k.

] 2. 1. 6   Pul v i mi xer

Use sel f - pr opel l ed,  f our - wheel  dr i ve pul ver i z i ng and mi xi ng equi pment  
capabl e of  pul ver i z i ng t he soi l  i n a s i ngl e pass f or  t he f ul l  dept h t o be 
st abi l i zed.   Use mi xi ng act i on capabl e of  uni f or ml y bl endi ng and mi xi ng 
t he r equi r ed l i me cont ent  wi t h t he subgr ade soi l .   Use a r ot or  capabl e of  
up or  down cut t i ng.

2. 1. 7   Sl ur r y Mi xer / Di st r i but or

Mi x t he l i me wi t h wat er  i n t r ucks wi t h appr oved di st r i but or s and appl i ed 
as a t hi n wat er  suspensi on or  s l ur r y.   Appl y commer ci al  l i me sl ur r y wi t h a 
l i me per cent age not  l ess t han t hat  appl i cabl e f or  t he gr ade used.   At t ai n 
t he di st r i but i on of  l i me by successi ve passes over  a measur ed sect i on of  
subgr ade unt i l  t he pr oper  amount  of  l i me has been spr ead.   Use t he amount  
of  l i me spr ead r equi r ed f or  mi xi ng t o t he speci f i ed dept h t hat  r esul t s i n 
t he per cent age det er mi ned i n t he JMF.   Use a di st r i but or  t r uck t hat  
cont i nual l y agi t at es t he s l ur r y t o keep t he mi xt ur e uni f or m.

2. 1. 8   Cent r al  Mi xi ng Pl ant

Use a l i me- sl ur r y cent r al  mi xi ng pl ant  consi st i ng of  a l i me st or age si l o,  
wat er  suppl y t ank,  l i me and wat er  met er i ng devi ces,  and a l i me- wat er  
mi xer .  Pr ovi de st or age t anks f or  l i me- wat er  s l ur r y wi t h mechani cal  
agi t at i on t o mai nt ai n t he l i me- wat er  s l ur r y i n suspensi on.

2. 1. 9   Spr i nkl i ng Equi pment

Pr ovi de spr i nkl i ng equi pment  consi st i ng of  t ank t r ucks,  pr essur e 
di st r i but or s,  or  ot her  appr oved equi pment  desi gned t o appl y cont r ol l ed 
quant i t i es of  wat er  uni f or ml y over  var i abl e wi dt hs of  sur f ace.

2. 1. 10   Tamper s

Pr ovi de t amper s of  an appr oved mechani cal  t ype,  havi ng suf f i c i ent  wei ght  
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and st r i k i ng power  t o pr oduce t he compact i on r equi r ed.

2. 1. 11   St r ai ght edge

Pr ovi de and mai nt ai n at  t he s i t e one 3.  met er  12 f t  st r ai ght edge f or  use 
i n t he t est i ng of  t he f i ni shed sur f ace.   Make avai l abl e a st r ai ght edge f or  
Gover nment  use.   Use st r ai ght edges const r uct ed of  al umi num or  ot her  
l i ght wei ght  met al  wi t h bl ades of  box or  box- gi r der  cr oss sect i on wi t h f l at  
bot t om r ei nf or ced t o i nsur e r i gi di t y and accur acy.   Use st r ai ght edges wi t h 
handl es t o f aci l i t at e movement  on pavement .

2. 2   MATERI ALS

2. 2. 1   Li me

Submi t  copi es of  cer t i f i ed t est  dat a.   Use a st andar d br and of  
[ qui ckl i me] [ hydr at ed l i me]  conf or mi ng t o ASTM C977 and t he f ol l owi ng 
physi cal  and chemi cal  r equi r ement s.   Sampl e l i me i n accor dance wi t h 
ASTM C50/ C50M.

a.   Gr adat i on t hat  97 per cent  passes a 0. 60 mm No.  30 si eve and a mi ni mum 
of  75 per cent  passes a 0. 075 mm No.  200 si eve.

b.   Combi ned cal c i um oxi de and magnesi um oxi de not  l ess t han 90 per cent .

c.   [ Qui ckl i me]  [ Hydr at ed Li me]  does not  exceed 5 per cent  Car bon Di oxi de 
or  2 per cent  f r ee moi st ur e ( t aken at  t he poi nt  of  manuf act ur e) .

The per cent  of [  hydr at ed l i me] [  qui ckl i me]  by wei ght  of  dr y soi l  mat er i al  
i s :  [ _____]  per cent .

2. 2. 2   Bi t umi nous Mat er i al

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Speci f y asphal t  of  one gr ade or  t ype.

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

Submi t  copi es of  cer t i f i ed t est  dat a.   Mat er i al  conf or mi ng t o one of  t he 
f ol l owi ng:

2. 2. 2. 1   Cut back Asphal t

[ AASHTO M 82]  [ ASTM D2027/ D2027M] ,  Gr ade [ MC- 30]  [ MC- 70]  [ MC- 250]  
[ MC- 800] ;  [ AASHTO M 81]  [ ASTM D2028/ D2028M] ,  Gr ade [ RC- 70]  [ RC- 250]  
[ RC- 800]  [ _____] .

2. 2. 2. 2   Emul si f i ed Asphal t

ASTM D977,  Type [ RS- 1]  [ RS- 2]  [ SS- 1]  [ CSS- 1]  [ _____] .

Conf or m t o ASTM D977, [  Type RS- 1] [  Type RS- 2] [  Type SS- 1] [  or ] [  Type 
SS- 1h] ;  ASTM D2397/ D2397M, [  Type CSS- 1] [  or ] [  Type CSS- 1h] [ _____] .  Use a 
base asphal t  t o manuf act ur e t he emul si on t hat  shows a negat i ve spot  when 
t est ed i n accor dance wi t h AASHTO T 102 usi ng st andar d napht ha.

2. 2. 2. 3   Mat er i al  t o be [ St abi l i zed]  [ Modi f i ed]

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Soi l s c l assi f i ed as CH,  CL,  MH,  SC,  and GC 
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have pot ent i al  f or  l i me st abi l i zat i on;  however ,  i t  
i s  not  r ecommended t o use l i me al one f or  t he 
st abi l i zat i on of  sandy soi l s.   Check t he sol ubl e 
sul f at e cont ent  of  t he mat er i al s t o be st abi l i zed 
and t est ed dur i ng desi gn t o det er mi ne i f  
st abi l i zat i on wi t h l i me can r eact  and i nduce heave.  
Ref er  t o UFC 3- 250- 11 and UFC 3- 260- 02 f or  f ur t her  
gui dance.

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

Use mat er i al  t o be [ st abi l i zed]  [ modi f i ed]  consi st i ng of  i n s i t u,  bor r ow,  
or  compact ed f i l l  mat er i al  [ i f  pr el i mi nar y ear t hwor k i s r equi r ed:  See 
Sect i on 31 00 00 EARTHWORK] .   Pr ovi de mat er i al  f r ee of  del et er i ous 
subst ances such as st i cks,  debr i s,  or gani c mat t er ,  and st ones gr eat er  t han 
75 mm 3 i n i n any di mensi on.   Conf i r m at  l east  10 per cent  of  t he mat er i al  
passes t he 0. 425 mm No.  40 si eve.   [ Conf i r m t he pl ast i c i t y i ndex i s 
gr eat er  t han 18] .

2. 2. 2. 4   Wat er

Use wat er  c l ean,  f r esh,  and f r ee f r om i nj ur i ous amount s of  oi l ,  aci d,  
sal t ,  al kal i ,  or gani c mat t er ,  and ot her  subst ances del et er i ous t o t he l i me 
or  soi l - l i me mi xt ur e and subj ect  t o appr oval .   Test  wat er  f or  conf or mance 
t o t he r equi r ement s of  ASTM C1602/ C1602M i ncl udi ng t he opt i onal  
r equi r ement s of  Tabl e 2.  Al l ow pot abl e wat er  sour ces t o be used wi t hout  
t est i ng.

2. 2. 3   St ockpi l i ng Mat er i al s

St ockpi l e bor r ow mat er i al ,  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.   
Bef or e st ockpi l i ng mat er i al ,  c l ear  st or age si t es and sl ope t o dr ai n.   
Separ at el y st ockpi l e mat er i al s obt ai ned f r om di f f er ent  sour ces.

2. 2. 4   Mi x Desi gn

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Det er mi ne t he compr essi ve st r engt h 
r equi r ement  based on t he use of  t he f i nal  pavement .   
The r equi r ed compr essi ve st r engt h var i es wi t h t he 
pavement  t ype and st abi l i zat i on or  modi f i cat i on 
pr oduct .   Ref er  t o Tabl e 2- 2 of  UFC- 3- 250- 11 f or  t he 
appr opr i at e val ues.   Ref er  t o UFC 3- 250- 11 f or  t he 
appr opr i at e val uesf ur t her  gui dance,  i ncl udi ng 
appl i cabi l i t y  of  st abi l i zat i on or  modi f i cat i on wi t h 
l i me.

Li me modi f i cat i on t o pr ovi de an i mpr oved wor ki ng 
pl at f or m,  r educe shr i nk- swel l  pot ent i al ,  or  pr ovi de 
a mor e uni f or m wor k sur f ace can of t en be speci f i ed 
as a gi ven per cent age r ange based on l ocal  
exper i ence,  or  i t  can be est i mat ed by t he desi gner  
usi ng t he pH t est  per  ASTM D6276.

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

[ Submi t  cer t i f i cat i on of  t est i ng l abor at or y compl i ance.   Devel op and submi t  
f or  appr oval  a pr oposed mi x desi gn f or  each mat er i al  t ype t o be 
[ st abi l i zed]  [ modi f i ed]  at  l east  [ 14]  [ _____]  days bef or e i t  i s  t o be 
used.   Obt ai n appr oval  of  t he pr oposed mi x desi gns f r om t he Gover nment  
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pr i or  t o st ar t i ng t he wor k.   Devel op mi x desi gns by an appr oved commer ci al  
l abor at or y whi ch meet s t he r equi r ement s of  ASTM D3740 [ and whi ch has been 
appr oved by t he Cor ps of  Engi neer s Mat er i al s Test i ng Cent er ] .   Devel op t he 
mi x desi gn usi ng r epr esent at i ve sampl es of  each soi l  t o be [ st abi l i zed]  
[ modi f i ed]  and usi ng t he pr oposed pr oj ect  l i me.   Conduct  t hr ee t r i al s f or  
each mi x desi gn t est ed.   Pr epar e sampl es i n accor dance wi t h ASTM D3551.   
Al l ow t he pr epar ed sampl es t o mel l ow f or  [ 24 hour s f or  modi f i ed mat er i al s]  
[ 48 hour s f or  st abi l i zed mat er i al s]  bef or e t est i ng i s per f or med. [   For  
soi l  st abi l i zat i on,  var y t he l i me cont ent  t o pr oduce a maxi mum pl ast i c i t y 
i ndex of  10 when t est ed i n accor dance wi t h ASTM D4318.   Pr ovi de t he 
r esul t s i n a gr aph of  pl ast i c i t y i ndex ver sus l i me cont ent .   Det er mi ne t he 
maxi mum dr y densi t y and opt i mum moi st ur e cont ent  f or  t he pr oposed 
l i me- soi l  mi xt ur e i n accor dance wi t h ASTM D1557.   Cur e sampl es at  a 
const ant  moi st ur e cont ent  and t emper at ur e f or  [ 7]  [ 28]  [ ___]  days. ] [   
Pr ovi de a soi l  st abi l i zat i on mi x desi gn capabl e of  pr oduci ng an unconf i ned 
compr essi ve st r engt h of  [ _____]  [ 1]  MPa [ _____]  [ 150]  psi  at  28- days [ ___]  
age ( aver age of  t hr ee speci mens)  when compact ed t o t he desi gn per cent  of  
l abor at or y maxi mum densi t y and t est ed i n accor dance wi t h ASTM D5102,  
Met hod A.   Pr epar e t hr ee speci mens per  t est  eval uat i on f or  dur abi l i t y  
t est i ng f or  each mi x desi gn t est ed.  Do not  al l ow sampl es t o exceed l oss 
i ndi cat ed i n Tabl e 2 af t er  12 cycl es of  t he wet - dr y t est  i n accor dance 
wi t h AASHTO T 135. ] [   Conduct  f r eeze t haw t est s  i n accor dance wi t h 
AASHTO T 136 ( but  omi t t i ng wi r e br ushi ng)  f or  pr oj ect s suscept i bl e t o 
f r eeze/ t haw condi t i ons. ]   Pr ovi de t he mi x desi gn submi t t al  i nf or mat i on 
i ncl udi ng t he f ol l owi ng:

a.   Mat er i al  t ype
b.   Mat er i al  c l assi f i cat i on i ncl udi ng pl ast i c i t y t est  dat a
c.   Labor at or y maxi mum densi t y
d.   Per cent  of  l i me and r at e of  appl i cat i on
e.   Opt i mum wat er  cont ent  dur i ng mi xi ng,  cur i ng,  and compact i on
f .   Gr adat i on of  mat er i al  bef or e and af t er  t r eat ment
g.   Compr essi ve st r engt h
h.   Dur abi l i t y  Wet - Dr y [ and Fr eeze/ Thaw] t est  dat a
i .   Mi xi ng or  equi pment  r equi r ement s
j .   Mel l owi ng t i me r equi r ement s
k.   Wat er  qual i t y t est  dat a,  i f  non- pot abl e sour ce used

Tabl e 2

Type of  Soi l  
St abi l i zed

Maxi mum Al l owabl e Wei ght  Loss Af t er  12 Wet - Dr y or  Fr eeze- Thaw 
Cycl es,  as a Per cent  of  I ni t i al  Speci men Wei ght

Si l t 8

Cl ays 6

]
[ Modi f y t he i n s i t u soi l  or  compact ed f i l l  wi t h l i me at  a r at e of  [ _____]  

per cent  t o [ _____]  per cent  per  dr y uni t  wei ght  of  soi l . ]

PART 3   EXECUTI ON

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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NOTE:   Consi der  i n whi ch appl i cat i on met hods t her e 
ar e pot ent i al  heal t h and saf et y i ssues associ at ed 
wi t h l i me dust .   Br eat hi ng t he dust  may cause 
r espi r at or y i ssues,  saf et y i ssues r el at ed t o 
v i s i bi l i t y  bot h on and of f  t he s i t e,  and compl ai nt s 
f r om of f  s i t e due t o dust  set t l ement  at  near by 
f aci l i t i es.   Use of  qui ckl i me can i ncr ease heal t h 
r i sks,  but  can be of  use f or  dr yi ng exi st i ng 
mat er i al s i f  t he s i t e i s t oo wet .   I f  a s i gni f i cant  
amount  i s l ost  i t  can af f ect  t he t ot al  amount  
appl i ed and r esul t  i n i nadequat e mat er i al s t o 
achi eve t he desi gn i nt ent .   Dr y appl i cat i on may al so 
l ead t o gr eat er  var i abi l i t y  i n t he r at e of  
appl i cat i on.   Appl i cat i on as a s l ur r y may r educe t he 
number  of  const r uct i on st eps r equi r ed and gi ve a 
mor e uni f or m appl i cat i on.   Consi der  use of  a 
pul v i mi xer  t o i ncor por at e ei t her  a dr y mat er i al  or  
s l ur r y wher e avai l abl e.

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

3. 1   LI ME [ STABI LI ZATI ON]  [ MODI FI CATI ON]  MI XTURE

Pul ver i ze t he subgr ade mat er i al  t o be [ st abi l i zed]  [ modi f i ed]  and,  [ when 
l i me i s appl i ed i n t he dr y st at e, ]  bl end t he mi x at  a moi st ur e cont ent  
bel ow opt i mum.  Conf i r m t he pr opor t i ons of  t he mi xt ur e ar e i n accor dance 
wi t h t he appr oved mi x desi gn af t er  bl endi ng i s compl et ed.  Af t er  bl endi ng,  
add wat er  i nt o t he dr y mi x i n amount s t o br i ng t he moi st ur e cont ent  t o a 
mi ni mum of  [ 5] [ _____]  per cent  above opt i mum.  Af t er  mi xi ng,  cont r ol  f i el d 
moi st ur e cont ent  wi t hi n pl us [ 2] [ _____]  or  mi nus [ 1] [ _____]  per cent  of  
opt i mum.  When t he [ st abi l i zed]  [ modi f i ed]  cour se i s const r uct ed i n mor e 
t han one l ayer ,  c l ean t he pr evi ousl y const r uct ed l ayer  of  l oose and 
f or ei gn mat t er  by sweepi ng wi t h power  sweeper s or  power  br ooms.  Al l ow hand 
br ooms t o be used i n ar eas wher e power  c l eani ng i s not  pr act i cabl e.  
Pr ovi de adequat e dr ai nage dur i ng t he ent i r e const r uct i on per i od t o pr event  
wat er  f r om col l ect i ng or  st andi ng on t he ar ea t o be [ st abi l i zed]  
[ modi f i ed]  or  on pul ver i zed,  mi xed,  or  par t i al l y  mi xed mat er i al .  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 i nes par al l el  t o 
t he cent er l i ne of  t he ar ea under  const r uct i on and sui t abl y spaced f or  
st r i ng l i ni ng.

3. 2   OPERATI ON OF BORROW PI TS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Det er mi ne i f  onsi t e bor r ow sour ces f or  
mat er i al s ar e avai l abl e and i f  suf f i c i ent  quant i t i es 
r equi r ed ar e avai l abl e f r om desi gnat ed bor r ow 
sour ces.

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

[ Cl ear ,  st r i p and excavat e bor r ow pi t s i n a manner  t hat  exposes ver t i cal  
f aces of  t he deposi t  f or  sui t abl e wor ki ng dept hs.   Wast e st r at a of  
unsui t abl e mat er i al s over l y i ng or  occur r i ng i n t he deposi t .   Al l ow met hods 
of  oper at i ng pi t s and t he pr ocessi ng and bl endi ng of  mat er i al s t o be 
changed or  modi f i ed 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 be l ef t  i n a sat i sf act or y condi t i on as det er mi ned by t he 
Gover nment . ]   [ Obt ai n bor r ow mat er i al  f r om of f s i t e sour ces. ]
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3. 3   PREPARATI ON OF AREA TO BE [ STABI LI ZED]  [ MODI FI ED]

Cl ean t he ar ea of  debr i s,  r oot s,  t hr ash,  or gani c and ot her  del et er i ous 
mat er i al s.   Per f or m cl ear i ng and gr ubbi ng [ t o a dept h of  [ _____]  mm i n]  
[ as speci f i ed i n Sect i on[  31 11 00 CLEARI NG AND GRUBBI NG] [  31 00 00 
EARTHWORK] ]  [ as r equi r ed] .  Remove r ocks l ar ger  t han 75 mm 3 i n.  I nspect  
or i gi nal  gr ound f or  adequacy f or  t he f or t hcomi ng compact i ve ef f or t  of  l i me 
t r eat ment  wor k.  I nspect  t he ar ea f or  adequat e compact i on and t hat  i t  i s  
capabl e of  wi t hst andi ng,  wi t hout  di spl acement ,  t he compact i on speci f i ed 
f or  t he soi l - l i me mi xt ur e.   Di spose of  debr i s and r emoved unsat i sf act or y 
i n- pl ace mat er i al  as speci f i ed.  [ Rough gr ade and shape t he ar ea t o be 
st abi l i zed t o conf or m t o t he l i nes,  gr ades,  and cr oss- sect i ons i ndi cat ed. ]  
[ Compl y wi t h subgr ade r equi r ement s of  Sect i on 31 00 00 EARTHWORK] .

3. 3. 1   I n- Pl ace Mat er i al  t o be [ St abi l i zed]  [ Modi f i ed]

Gr ade t he ent i r e ar ea t o conf or m t o t he l i nes,  gr ades,  and cr oss sect i ons 
shown i n t he dr awi ngs pr i or  t o bei ng pr ocessed.   Make sof t  or  y i el di ng 
subgr ade ar eas  st abl e bef or e const r uct i on i s begun.   Remove and r epl ace 
unsat i sf act or y mat er i al  as di r ect ed by t he Gover nment .

3. 3. 2   I n- Pl ace Mat er i al  t o Recei ve [ St abi l i zed]  [ Modi f i ed]  Cour se

[ Cor r ect  sof t ,  y i el di ng ar eas and r ut s or  ot her  i r r egul ar i t i es i n t he 
sur f ace.   Loosen t he mat er i al  i n t he af f ect ed ar eas and r emove 
unsat i sf act or y mat er i al .   Add appr oved mat er i al  wher e di r ect ed.   Shape t he 
ar ea t o l i ne,  gr ade,  and cr oss sect i on,  and compact  t o t he speci f i ed 
densi t y. ]   [ Use subgr ade conf or mi ng t o Sect i on 31 00 00 EARTHWORK. ]

3. 3. 3   Gr ade Cont r ol

Excavat e under l y i ng mat er i al  t o suf f i c i ent  dept h f or  t he r equi r ed 
[ st abi l i zed] [ modi f i ed] - cour se t hi ckness so t hat  t he f i ni shed [ st abi l i zed]  
[ modi f i ed]  cour se wi t h t he subsequent  sur f ace cour se meet s t he f i xed 
gr ade.   When st abi l i zed cour se i s t o be const r uct ed t o meet  a f i xed gr ade,  
pr ovi de adequat e l i ne and gr ade st akes f or  cont r ol .  Locat e gr ade st akes i n 
l anes par al l el  t o cent er  l i ne of  ar eas under  const r uct i on,  and sui t abl y 
pl aced f or  st r i ng l i ni ng.  Mai nt ai n l i ne and gr ade.  Conf i r m f i ni shed and 
compl et ed st abi l i zed ar ea conf or m t o t he l i nes,  gr ades,  cr oss sect i on,  and 
di mensi ons i ndi cat ed.

3. 3. 4   Soi l  Test i ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Per f or m si t e pr epar at i on t est s dependent  upon 
t he cr i t er i a r equi r ed,  t he condi t i on of  t he exi st i ng 
s i t e and t he pur pose of  t he st abi l i zat i on.

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

Test  or i gi nal  gr ound pr i or  t o scar i f i cat i on i n accor dance wi t h ASTM D1557.
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3. 4   I NSTALLATI ON

3. 4. 1   Mi xed I n- Pl ace Met hod

3. 4. 1. 1   Appl i cat i on Requi r ement s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Speci f y doubl e appl i cat i on of  l i me or  t wo 
st age pul ver i zat i on and mi xi ng when t he si t e 
cont ai ns ext r emel y pl ast i c or  heavy cl ays.

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

Compl y wi t h NLA BUL 326 and sequence of  const r uct i on oper at i ons,  unl ess 
speci f i ed ot her wi se.

Af t er  s i t e pr epar at i on,  scar i f y subgr ade and spr ead l i me.  Bl end l i me i nt o 
subgr ade t o r equi r ed dept h as i ndi cat ed.  Appl y l i me and wat er  onl y t o 
t hose ar eas wher e mi xi ng oper at i ons can be compl et ed dur i ng t he same 
wor ki ng day.  Accompl i sh appl i cat i on and mi xi ng of  l i me by ei t her  t he dr y 
pl aci ng met hod or  t he s l ur r y met hod.  Use same met hod dur i ng a s i ngl e day' s 
oper at i on.  [ Doubl e appl i cat i on of  l i me i s r equi r ed;  use bet ween 2 and 3 
per cent  of  l i me f or  t he i ni t i al  appl i cat i on.  Appl y cur i ng seal  as 
speci f i ed and al l ow 6 t o 7 days cur i ng. ]

3. 4. 1. 2   Scar i f y i ng and Pul ver i z i ng of  Soi l

Pr i or  t o appl i cat i on of  l i me,  scar i f y and pul ver i ze t he soi l  [ t o t he dept h 
shown i n t he dr awi ngs] [ t o a dept h of  [ _____]  mm i n] .   Cont r ol  
scar i f i cat i on so t hat  t he l ayer  beneat h t he l ayer  t o be t r eat ed i s not  
di st ur bed.   Do not  exceed t he dept h of  scar i f i cat i on wi t h  pul ver i z i ng.  
Remove or gani c mat er i al s such as st umps and r oot s.  Remove r ocks l ar ger  t han
 75 mm 3 i n.

3. 4. 1. 3   Appl i cat i on of  Li me

Shape pul ver i zed mat er i al  t o appr oxi mat el y t he cr oss sect i on i ndi cat ed.   
Appl y l i me so t hat  when uni f or ml y mi xed wi t h t he soi l ,  t he speci f i ed l i me 
cont ent  i s obt ai ned,  and a suf f i c i ent  quant i t y of  l i me- t r eat ed soi l  i s  
pr oduced t o const r uct  a compact ed l i me- t r eat ed cour se conf or mi ng t o t he 
l i nes,  gr ades,  and cr oss sect i on i ndi cat ed.   Spr ead l i me onl y on ar eas 
wher e t he mi xi ng oper at i ons can be compl et ed dur i ng t he same wor k shi f t  or  
day. [   Use mechani cal  spr eader s i n appl y i ng bul k l i me. ]  [ Appl y l i me as a 
s l ur r y,  and use di st r i but or s i n appl y i ng s l ur r y. ]   I f  l i me i s spr ead by 
hand,  spot  t he bags accur at el y on t he ar ea bei ng st abi l i zed so t hat  when 
t he bags ar e opened t he l i me i s dumped and spr ead uni f or ml y on t he ar ea 
bei ng pr ocessed.   Li mi t  hand spr eadi ng t o ar eas i naccessi bl e t o mechani cal  
spr eader s.   Do not  per mi t  equi pment ,  except  t hat  used i n spr eadi ng and 
mi xi ng,  t o pass over  t he f r eshl y appl i ed l i me.

a.   Dr y Pl aci ng:  Spr ead and di st r i but e l i me at  a uni f or m r at e wi t h 
pr ot ect i on f r om wi nd as an i mpor t ant  di st r i but i on and t i mi ng cr i t er i a.  
Pr event  dr y l i me f r om bl owi ng by addi ng wat er  t o l i me or  by ot her  
sui t abl e means.  Do not  appl y l i me when wi nd condi t i ons ar e 
obj ect i onabl e.

b.   Sl ur r y Met hod:  Appl y or  i nj ect  mi xt ur e of  l i me and wat er  i nt o t he 
exi st i ng soi l .  Mai nt ai n t he wat er  cont ent  at  5 per cent  above opt i mum 
dur i ng appl i cat i on t o l i me/ soi l  mi xt ur e.  Pr epar e hydr at e s l ur r y ei t her  
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i n a cent r al  mi xi ng t ank or  t ank t r ucks,  wi t h agi t at i on pr ovi ded f or  
mi xi ng or  usi ng a j et  s l ur r y maker .  Pr epar e qui ckl i me sl ur r y usi ng a 
por t abl e bat ch sl aki ng uni t .  Accur at el y wei gh or  met er  l i me and wat er .  
Use st andar d wat er  or  asphal t  t r ucks,  pr oper l y c l eaned,  wi t h or  
wi t hout  pr essur e di st r i but or s,  t o appl y l i me t r eat ment .  Spr ead or  
i nj ect  l i me sl ur r y evenl y t o y i el d uni f or m di st r i but i on of  l i me 
t hr oughout  soi l .  Di st r i but e l i me i n successi ve passes over  subgr ade 
mat er i al s unt i l  pr oper  amount  of  l i me has been spr ead or  i nj ect ed t o 
pr oper  dept h.  Cont i nual l y agi t at e s l ur r y t o keep mi xt ur e uni f or m.  Keep 
pumps,  di st r i but i on spr ay bar s,  s l ur r y i nj ect i on equi pment  and ot her  
equi pment  c l ean of  excessi ve l i me sl ur r y.  Ver i f y t he speci f i ed amount  
and r at e of  appl i cat i on of  l i me f or  t he var i ous mat er i al s encount er ed.

3. 4. 1. 4   I ni t i al  Mi xi ng

Di st r i but e l i me uni f or ml y by mi xi ng and pul ver i z i ng subgr ade.  Mi x t he l i me 
and soi l  i mmedi at el y af t er  t he l i me has been di st r i but ed.  Use suf f i c i ent  
i ni t i al  mi xi ng t o al l evi at e dust i ng or  wet t i ng of  t he l i me t hat  mi ght  
occur  i n t he event  of  wi nd or  r ai nst or ms.  Dur i ng mi xi ng,  add wat er  t o 
subgr ade t o pr ovi de a moi st ur e cont ent  of  mat er i al  and t o i nsur e chemi cal  
act i on of  l i me and subgr ade mat er i al s.  Make passes wi t h t he mi xer  unt i l  i t  
has pr oduced a homogenous,  uni f or m mi xt ur e of  l i me,  soi l ,  and wat er .  Af t er  
i ni t i al  mi xi ng,  cont r ol  f i el d moi st ur e cont ent  wi t hi n pl us [ 2] [ _____]  or  
mi nus [ 1] [ _____]  per cent  of  opt i mum.  Cont i nue mi xi ng or  r emi xi ng 
oper at i ons,  unt i l  mat er i al  i s  f r ee of  st r eaks or  pocket s of  l i me and 
mi xt ur e i s uni f or m as i ndi cat ed by t est i ng.  Af t er  i ni t i al  mi xi ng,  shape 
and r ol l  subgr ade l i ght l y t o seal  sur f ace i n or der  t o r educe evapor at i on 
of  moi st ur e and l i me car bonat i on.  Al l ow t hi s t o be accompl i shed sever al  
days i n advance of  t he f i nal  appl i cat i on and mi xi ng.

3. 4. 1. 5   Wat er  Appl i cat i on and Moi st  Mi xi ng

Det er mi ne moi st ur e cont ent  of  t he mi xt ur e i n pr epar at i on f or  f i nal  
mi xi ng.   Do not  al l ow moi st ur e i n t he mi xt ur e f ol l owi ng f i nal  mi xi ng t o be 
l ess t han t he wat er  cont ent  det er mi ned t o be opt i mum based on dr y wei ght  
of  soi l  and or  t o exceed t he opt i mum wat er  cont ent  by mor e t han [ 2]  
[ _____]  per cent age poi nt s.   Add wat er  i n i ncr ement s as l ar ge as t he 
equi pment  per mi t s;  however ,  par t i al l y  i ncor por at e such i ncr ement s of  wat er  
i n t he mi x t o avoi d concent r at i on of  wat er  near  t he sur f ace.   Af t er  t he 
l ast  i ncr ement  of  wat er  has been added,  cont i nue mi xi ng unt i l  t he wat er  i s 
uni f or ml y di st r i but ed t hr oughout  t he f ul l  dept h of  t he mi xt ur e,  i ncl udi ng 
sat i sf act or y moi st ur e di st r i but i on al ong t he edges of  t he sect i on.   Mi x 
soi l  i n t wo st ages,  al l owi ng f or  an i nt er veni ng 24 t o 48 hour  mel l owi ng 
per i od.   Al l ow t he [ st abi l i zed]  [ modi f i ed]  mi xt ur e t o mel l ow t o al l ow t he 
chemi cal  r eact i on t o al t er  ( br eak down)  t he mat er i al .   I dent i f y t he 
dur at i on of  t hi s mel l owi ng per i od i n t he mi x desi gn and base on soi l  
t ype.   Af t er  mel l owi ng,  r emi x t he soi l  bef or e compact i on.

[ 3. 4. 1. 6   Two- St age Pul ver i zat i on and Mi xi ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Speci f y doubl e appl i cat i on of  l i me or  t wo 
st age pul ver i zat i on and mi xi ng when t he si t e 
cont ai ns ext r emel y pl ast i c or  heavy cl ays.

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

Af t er  cur i ng,  pul ver i ze l i me t r eat ed mat er i al  unt i l  soi l  par t i c l es pass a 
25 mm 1 i n s i eve and 60 per cent  pass t he 4. 75 mm No.  4 s i eve.  I f  r esul t ant  
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mi xt ur e cont ai ns c l ods,  r educe t hei r  s i ze by scar i f y i ng,  r emi xi ng,  or  
pul ver i zat i on t o meet  speci f i ed gr adat i on.  Compact  l i me- t r eat ed mat er i al  
i mmedi at el y af t er  f i nal  mi xi ng and t est i ng.  Aer at e or  spr i nkl e t o pr ovi de 
moi st ur e cont ent  wi t hi n pl us [ 2] [ _____]  or  mi nus [ 1] [ _____]  per cent  of  
opt i mum moi st ur e cont ent  dur i ng compact i on.

] 3. 4. 1. 7   Pr el i mi nar y Cur i ng

Moi st ur e cur e l i me- soi l  mi xt ur e up t o 48 hour s unt i l  adhesi ve qual i t y of  
c l ay i s r educed t o al most  nor mal  soi l  consi st ency.  Al l ow 7 days or  mor e 
f or  cur i ng heavy cl ays.

3. 4. 1. 8   Conf i ned Ar eas

I n ar eas i naccessi bl e t o machi ner y,  excavat e soi l s t o be [ st abi l i zed]  
[ modi f i ed]  and move t o an ar ea t o per f or m machi ne mi xi ng,  pr ocess,  and 
pl ace back i n t he or i gi nal  l ocat i on.   Pl ace mat er i al  i n i t s f i nal  l ocat i on 
wi t hi n 24 hour s of  i ni t i al  mi xi ng,  and pr i or  t o f i nal  mi xi ng and 
compact i on.

3. 4. 2   Edges of  [ St abi l i zed]  [ Modi f i ed]  Cour se

Pl ace appr oved mat er i al  al ong t he edges of  t he [ st abi l i zed]  [ modi f i ed]  
cour se i n a 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,  or  t o t he t hi ckness of  each l ayer  i n a mul t i pl e- l ayer  cour se,  
al l owi ng at  l east  a 300 mm 1 f t  wi dt h of  t he shoul der  t o be r ol l ed and 
compact ed si mul t aneousl y wi t h t he r ol l i ng and compact i ng of  each l ayer  of  
t he [ st abi l i zed]  [ modi f i ed]  cour se.

3. 4. 3   Cent r al - Pl ant  Met hod

Pr ovi de a pl ant  capabl e of  pr oduci ng a uni f or m l i me- t r eat ed mi xt ur e at  t he 
speci f i ed l i me and moi st ur e cont ent s.   Haul  t he mi xt ur e t o t he j ob i n 
t r ucks equi pped wi t h pr ot ect i ve cover s.   Moi st en under l y i ng cour se,  and 
pl ace t he mi xt ur e on t he pr epar ed ar ea i n a uni f or m l ayer  wi t h mechani cal  
spr eader s.   Conf i r m t he l ayer  i s uni f or m i n t hi ckness and sur f ace cont our ;  
and conf i r m t he compl et ed l ayer ,  af t er  compact i on,  conf or ms t o t he 
r equi r ed gr ade and cr oss sect i on.

3. 4. 4   Tr avel i ng- Pl ant  Met hod

Move t he t r avel i ng pl ant  at  a uni f or m r at e of  speed and accompl i sh mi xi ng 
of  t he mat er i al s i n one pass.   Del i ver  wat er  and l i me f r om suppl y t r ucks 
or  bi ns at  a pr edet er mi ned r at e.   Use wi ndr ows of  pr epar ed soi l - l i me 
mi xt ur e cover i ng a pr edet er mi ned wi dt h t o t he i ndi cat ed compact ed 
t hi ckness.

3. 4. 5   Layer  Thi ckness

Conf i r m t he compact ed t hi ckness of  t he [ st abi l i zed]  [ modi f i ed]  cour se i s 
[ as i ndi cat ed]  [ [ _____]  mm i n] .   Do not  al l ow l ayer s mor e t han 200 mm 8 i n 
or  l ess t han 75 mm 3 i n i n compact ed t hi ckness.

3. 4. 6   Compact i on

Bef or e compact i on oper at i ons ar e st ar t ed and as a cont i nuat i on of  t he 
mi xi ng oper at i on,  l oosen and pul ver i ze t he mi xt ur e t o t he f ul l  dept h.   
St ar t  compact i on i mmedi at el y af t er  f i nal  mi xi ng i s compl et ed.   Dur i ng 
f i nal  compact i on moi st en t he sur f ace and shape i t  t o t he r equi r ed l i nes,  
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gr ades,  and cr oss sect i on.   Conf i r m t he densi t y of  compact ed mi xt ur e i s at  
l east  [ 95]  [ _____]  per cent  of  l abor at or y maxi mum densi t y.   Base densi t y 
val ue on a r epr esent at i ve soi l  sampl e obt ai ned f r om si t e and t r eat ed wi t h 
r equi r ed pr opor t i on of  l i me.  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 .   Make al t er nat e t r i ps of  t he 
r ol l er  s l i ght l y di f f er ent  l engt hs.   Do not  per mi t  t he speed of  t he r ol l er  
t o cause di spl acement  of  t he mi xt ur e t o occur .   Compact  ar eas i naccessi bl e 
t o t he r ol l er s wi t h mechani cal  t amper s;  shape and f i ni sh t he ar eas by hand 
met hods.  As compact i on pr ogr esses,  mai nt ai n t he shape of  t he l i f t s  by 
bl adi ng.  Check t hat  t he sur f ace upon compl et i on i s smoot h and conf or ms t o 
i ndi cat ed sect i on and est abl i shed l i nes and gr ades.  Per f or m i ni t i al  
compact i on wi t h sheeps- f oot  r ol l er  or  ot her  sui t abl e r ol l er .  Per f or m f i nal  
r ol l i ng by means of  sheeps- f oot ,  st eel - t i r ed,  or  pneumat i c r ol l er s.

3. 4. 7   Fi ni shi ng

Fi ni sh t he sur f ace of  t he t op l ayer  t o t he gr ade and cr oss sect i on shown 
i n t he dr awi ngs.   Conf i r m t he sur f ace i s of  uni f or m t ext ur e.   Al l ow l i ght  
bl adi ng dur i ng r ol l i ng f or  t he f i ni shed sur f ace t o conf or m t o t he l i nes,  
gr ades,  and cr oss sect i ons.   Do not  per mi t  t he sur f ace t o var y mor e t han 
15 mm 0. 6 i n[ _____]  above or  bel ow est abl i shed gr ade.  Fi ni sh compl et ed 
sect i on by r ol l i ng wi t h a pneumat i c or  sui t abl e r ol l er  suf f i c i ent l y l i ght  
t o pr event  hai r l i ne cr acki ng.  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,  r ewor k,  
r el ay,  or  r epl ace t he unsat i sf act or y por t i ons.   I f  t he cour se,  when l ai d,  
becomes wat er soaked,  r emove t hat  por t i on i mmedi at el y,  and t he mi x pl aced 
i n a wi ndr ow and aer at ed unt i l  a moi st ur e cont ent  wi t hi n t he l i mi t s 
speci f i ed i s obt ai ned;  and t hen spr ead,  shaped,  and r ol l ed.  Keep sur f ace 
of  each compact ed l ayer  or  l i me- t r eat ed mat er i al  moi st  unt i l  cover ed by a 
subsequent  l ayer  of  l i me- t r eat ed mat er i al  or  cur i ng seal .

3. 4. 8   Const r uct i on Joi nt s

At  t he end of  each wor ki ng day,  pr epar e a t empor ar y j oi nt  i n f ul l y  
compact ed mat er i al  nor mal  t o paved sur f ace cent er l i ne.  For m a st r ai ght  
t r ansver se const r uct i on j oi nt  by cut t i ng back i nt o t he compl et ed wor k t o 
f or m a t r ue ver t i cal  f ace f r ee of  l oose or  shat t er ed mat er i al .   Const r uct  
a l ongi t udi nal  t empor ar y j oi nt  f or  par t i al  wi dt h sect i ons agai nst  whi ch 
f ut ur e mat er i al  i s  t o be pl aced.  Remove t empor ar y j oi nt s dur i ng next  wor k 
per i od by t r i mmi ng 75 mm 3 i n i nt o t r eat ed mat er i al  f or  cont i nui t y.  Al l ow 
t r i mmed mat er i al  t o be i ncor por at ed i n subsequent  wor k.  Do not  al l ow 
t empor ar y j oi nt s t o coi nci de wi t h l ongi t udi nal  or  t r ansver se t empor ar y 
j oi nt  l ocat i on of  pr evi ous or  subsequent  const r uct i on.  Al l ow r emi xi ng 100 
mm 4 i n i nt o t he pr evi ous day' s wor k t o be subst i t ut ed f or  j oi nt s 
pr ovi di ng t he met hod and equi pment  i s accept abl e.  Remove and r epl ace 
mat er i al  al ong const r uct i on j oi nt s not  pr oper l y compact ed wi t h soi l - l i me 
mi xt ur e t hat  i s  mi xed,  moi st ened,  and compact ed as speci f i ed.

3. 4. 9   Fi nal  Cur i ng

I mmedi at el y af t er  t he soi l - l i me ar ea has been f i ni shed as speci f i ed above,  
pr ot ect  t he sur f ace agai nst  r api d dr yi ng f or  7 days by t he appl i cat i on of  
a bi t umi nous mat er i al .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  t he appl i cat i on t emper at ur es f r om t he 
f ol l owi ng t abl e and i nser t  i n t he bl anks:
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Asphal t  Types Degr ees C Degr ees F

Cut back Asphal t

MC- 30 29- 87 85- 190

MC- 70 50- 107 120- 225

RC- 250,  MC- 250 65- 105 150- 220

RC- 800,  MC- 800 80- 125 175- 255

Emul si f i ed Asphal t :

RS- 1 25- 55 75- 130

RS- 2 45- 70 115- 160

SS- 1 20- 70 70- 160

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

Uni f or ml y appl y bi t umi nous mat er i al  by means of  a bi t umi nous di st r i but or  
wi t hi n a t emper at ur e r ange of  [ _____]  t o [ _____]  degr ees C [ _____]  t o 
[ _____]  degr ees F.  Appl y bi t umi nous mat er i al  i n quant i t i es of  not  l ess t han
 0. 45 L/ squar e m 0. 1 gal / squar e yd nor  mor e t han 1. 13 L/ squar e m 0. 25 
gal / squar e yd.  Pr oper l y t r eat  ar eas i naccessi bl e t o or  mi ssed by t he 
di st r i but or  usi ng t he manual l y oper at ed hose at t achment t .  Appl y bi t umi nous 
mat er i al  onl y t o t he t op l ayer .  At  t he t i me t he bi t umi nous mat er i al  i s  
appl i ed,  check t hat  t he sur f ace of  t he ar ea i s f r ee of  l oose or  f or ei gn 
mat t er  and cont ai ns suf f i c i ent  moi st ur e t o pr event  excessi ve penet r at i on 
of  t he bi t umi nous mat er i al .  Spr i nkl e t he ar ea i mmedi at el y bef or e t he 
bi t umi nous mat er i al  i s  appl i ed.  [ Sand] [ Dust ] [ _____]  t he t r eat ed sur f ace t o 
pr event  t he bi t umi nous mat er i al  f r om bei ng pi cked up by t r af f i c .

[ 3. 5   SAMPLI NG AND TESTI NG

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.   Pr ovi de copi es of  f i el d t est  
r esul t s wi t hi n [ 24]  [ _____]  hour s af t er  t he t est s ar e per f or med.   Submi t  
cer t i f i ed copi es of  t est  r esul t s of  mat er i al s and sour ces 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.

3. 5. 1   Gener al  Requi r ement s

Per f or m sampl i ng and t est i ng usi ng an appr oved commer ci al  t est i ng 
l abor at or y or  f aci l i t i es whi ch have been i nspect ed by t he Cement  and 
Concr et e Ref er ence Labor at or y ( of  ASTM/ CCRL)  wi t hi n t he past  3 year s or  by 
a Gover nment  appr oved i ndependent  commer ci al  t est i ng l abor at or y pr ovi ded 
by t he Cont r act or .   The f i r st  i nspect i on and subsequent  i nspect i ons 
r equi r ed because of  f ai l ur e of  t he f aci l i t i es t o pass t he f i r st  i nspect i on 
i s at  t he expense of  t he Cont r act or .    Per f or m sampl i ng and t est i ng usi ng 
a l abor at or y f r equency of  sampl i ng and t est i ng of  mat er i al s f or  
conf or mance and qual i t y cont r ol  as speci f i ed and t o be per f or med at  such 
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ot her  t i mes t o document  cont r act  compl i ance.  Pr ovi de cer t i f i ed copi es of  
t he t est  r esul t s wi t hi n 24 hour s of  compl et i on.

3. 5. 2   Resul t s

Ver i f y t hat  r esul t s compl y wi t h t he mat er i al  speci f i cat i on.   When [ t he 
sour ce of  mat er i al s i s changed]  [ def i c i enci es ar e f ound] ,  r epeat  t he 
i ni t i al  anal ysi s i ncl udi ng mi x desi gn st udi es i f  t he mat er i al  sour ce i s 
changed,  and r et est  t he mat er i al  al r eady pl aced t o det er mi ne t he ext ent  of  
unaccept abl e mat er i al .   Repl ace unaccept abl e i n- pl ace mat er i al .

3. 5. 3   Sampl i ng

Take aggr egat e sampl es f or  l abor at or y t est i ng i n accor dance wi t h 
ASTM D75/ D75M.   Take sampl es of  l i me i n accor dance wi t h ASTM C50/ C50M.   
Pr epar e speci mens f or  t he unconf i ned compr essi on t est s i n accor dance wi t h 
ASTM D1632.

3. 5. 4   Si eve Anal ysi s

Bef or e st ar t i ng wor k,  t est  one sampl e of  mat er i al  t o be [ st abi l i zed]  
[ modi f i ed]  i n accor dance wi t h ASTM C136/ C136M on si eves conf or mi ng t o 
ASTM E11.   Af t er  t he i ni t i al  t est ,  per f or m a mi ni mum of  one anal ysi s f or  
each [ 910]  [ _____]  met r i c t ons [ 1000]  [ _____]  t ons of  mat er i al  pl aced,  
wi t h a mi ni mum of  t hr ee anal yses f or  each day' s r un unt i l  t he cour se i s 
compl et ed.

3. 5. 5   Li qui d Li mi t  and Pl ast i c i t y I ndex

Per f or m one l i qui d l i mi t  and pl ast i c i t y i ndex f or  each si eve anal ysi s.   
Conf i r m t he l i qui d l i mi t  and pl ast i c i t y i ndex ar e i n accor dance wi t h 
ASTM D4318.

3. 5. 6   Chemi cal  Anal ysi s

Test  l i me f or  t he speci f i ed chemi cal  r equi r ement s i n accor dance wi t h 
ASTM C25.

3. 5. 7   Opt i mum Moi st ur e,  Maxi mum Densi t y

Per f or m opt i mum moi st ur e,  maxi mum densi t y t est  on l i me- t r eat ed mat er i al  
sampl ed af t er  f i nal  mi xi ng and pr i or  t o f i nal  compact i on.  Labor at or y 
compact  soi l  mi xt ur e wi t hi n 3 hour s of  sampl i ng and t hen moi st - cur e f or  24 
hour s pr i or  t o opt i mum moi st ur e- maxi mum densi t y det er mi nat i on.  Per f or m 
t est i ng i n accor dance wi t h ASTM D1557,  Met hod D and t he JMF.

3. 5. 8   Uni f or mi t y Test s

Af t er  pl acement  and mi xi ng of  each l i f t  per f or m a ser i es of  uni f or mi t y 
t est s.  Excavat e a hol e 250 mm 10 i n i n di amet er  t hr ough f ul l  dept h of  l i f t  
and i mpr egnat e s i des of  hol e wi t h a st andar d phenol pht hal ei n al cohol  
i ndi cat or .  Non- conf or mi t y of  col or  r eact i on,  when mat er i al  i s  t r eat ed as 
above,  i s consi der ed evi dence of  i nadequat e mi xi ng.

3. 5. 9   Compact i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Al l ow nucl ear  t est i ng met hods f or  s i t e 
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pr epar at i on t est i ng or  f i nal  i n- pl ace t est i ng on 
l ar ger  pr oj ect s of  over  3300 squar e m 4000 squar e yd.  
The r equi r ed f r equency of  ASTM D1556/ D1556M check 
t est i ng var i es accor di ng t o t he cr i t i cal  nat ur e and 
pur pose of  t he pr oj ect .

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

Per f or m i n- pl ace densi t y t est  t o det er mi ne degr ee of  compact i on bet ween 24 
and 72 hour s af t er  f i nal  compact i on and 24 hour  moi st  cur e per i od.  Test  i n 
accor dance wi t h ASTM D1556/ D1556M.  Al l ow use of  ASTM D6938 and compat i bl e 
met er  met hods pr ovi di ng one ASTM D1556/ D1556M check t est  i s  made af t er  
ever y [ f our ]  [ _____]  nucl ear  t est s.

3. 5. 10   Thi ckness and Smoot hness

Do not  al l ow t he t hi ckness of  t he f i nal  l i me t r eat ed subgr ade t o be l ess 
t han t hi ckness shown.  Do not  al l ow t he f i nal  gr ade smoot hness t o devi at e 
by mor e t han 10 mm 3/ 8 i n,  when t est ed wi t h a 3 m 10 f t  st r ai ght edge.

[ 3. 5. 11   Fi el d Appl i cat i on Rat e Test

Test  f or  i ni t i al  l i me spr eadi ng r at e.

] 3. 5. 12   Fr equency of  Test s

Use t he mi ni mum number  and t ype of  qual i t y cont r ol  t est s as f ol l ows:

a.   Opt i mum moi st ur e,  maxi mum densi t y.  [ Two]  [ _____]  of  each t ype or  
change of  mat er i al  wi t h i n- pl ace densi t y r equi r ement s.

b.   Thi ckness,  smoot hness and uni f or mi t y.  [ Two]  [ _____]  t est s each day f or  
ever y 840 squar e m 1000 squar e yd [ _____]  or  l ess mi xed and pl aced.

c.   Fi el d densi t y.  One set  of  [ 3]  [ _____]  t est s f or  each l i f t  f or  ever y 
1670 squar e m 2000 squar e yd [ _____]  or  l ess.

[ d.   Fi el d appl i cat i on r at e t est .  One t est  f or  each l i me spr eadi ng vehi c l e
t o be used on si t e. ]

] 3. 6   FI ELD QUALI TY CONTROL

Pr ovi de a moi st ur e- densi t y r el at i onshi p f or  t he l i me- soi l  mi xt ur e f r om t he 
t est s.   Ver i f y t hat  t he mat er i al  compl i es based on r esul t s of  f i el d 
qual i t y cont r ol  t est i ng.   When a mat er i al  sour ce i s changed,  [ t est  t he new 
mat er i al  f or  compl i ance]  [ _____] .   Repeat  t he i ni t i al  anal ysi s when 
def i c i enci es ar e f ound.  Ret est  mat er i al  al r eady pl aced t o det er mi ne t he 
ext ent  of  unaccept abl e mat er i al .   Repl ace and r epai r  unaccept abl e i n- pl ace 
mat er i al  at  no addi t i onal  cost  t o t he Gover nment .

3. 6. 1   Tr eat ment  Dept h Checks

Measur e t he dept h of  st abi l i zat i on at  an i nt er val  f or  each of  [ 250] [ _____]  
squar e m [ 300] [ _____]  squar e yd of  [ st abi l i zed]  [ modi f i ed]  cour se.   Make 
measur ement s i n t est  hol es i n soi l  by spr ayi ng wi t h a pH i ndi cat or  such as 
phenol pht hal ei n.  Phenol pht hal ei n changes f r om cl ear  t o r ed bet ween pH 8. 3 
and 10.   The col or  change i ndi cat es t he l ocat i on of  t he bot t om of  t he 
mi xi ng zone.   Ot her  pH i ndi cat or s can measur e hi gher  pH l evel s i f  t her e i s 
r eason t o suspect  t hat  i nadequat e l i me has been mi xed i nt o t he soi l .
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3. 6. 2   Thi ckness Cont r ol

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   When subgr ade cour ses ar e const r uct ed l ess 
t han 150 mm 6 i n i n t ot al  t hi ckness,  a def i c i ency of  
13 mm 1/ 2 i n i n t hi ckness i s consi der ed excessi ve.   
Appl i cabl e t o j ob condi t i ons,  modi f y t hi ckness 
t ol er ance pr ovi s i ons as r equi r ed,  r est r i ct i ng 
def i c i enci es t o not  over  6 mm 1/ 4 i n.

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

Compl et e t hi cknesses of  t he [ st abi l i zed]  [ modi f i ed]  cour se wi t hi n [ 13]  [ 6]  
mm [ 1/ 2]  [ 1/ 4]  i n of  t he t hi ckness i ndi cat ed.   Wher e t he measur ed 
t hi ckness of  t he [ st abi l i zed]  [ modi f i ed]  cour se i s mor e t han [ 13]  [ 6]  mm 
[ 1/ 2]  [ 1/ 4]  i n def i c i ent ,  cor r ect  such ar eas 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 as di r ect ed.   Wher e t he 
measur ed t hi ckness of  t he [ st abi l i zed]  [ modi f i ed]  cour se i s mor e t han [ 13]  
[ 6]  mm [ 1/ 2]  [ 1/ 4]  i n t hi cker  t han i ndi cat ed,  i t  consi der  i t  as conf or mi ng 
t o t he speci f i ed t hi ckness r equi r ement .   Aver age t he t hi ckness measur emet s 
t aken f or  t he j ob t o be t he j ob t hi ckness wi t hi n 6 mm 1/ 4 i n of  t he 
t hi ckness i ndi cat ed.   Measur e t he t hi ckness of  t he [ st abi l i zed]  [ modi f i ed]  
cour se at  i nt er val s whi ch ensur e one measur ement  f or  each [ 210]  [ _____]  
squar e m [ 250]  [ _____]  squar e yd of  [ st abi l i zed]  [ modi f i ed]  cour se.   Make 
measur ement s i n 75 mm 3 i n di amet er  t est  hol es penet r at i ng t he 
[ st abi l i zed]  [ modi f i ed]  cour se.

3. 6. 3   Fi el d Densi t y

Det er mi ne f i el d i n- pl ace densi t y i n accor dance wi t h [ ASTM D1556/ D1556M]  [
ASTM D2167]  [ ASTM D6938] .   [ When ASTM D6938 i s used,  check t he cal i br at i on 
cur ves,  and adj ust ,  usi ng t he sand cone met hod as descr i bed i n par agr aph 
Cal i br at i on of  t he ASTM publ i cat i on. ]   Al l ow ASTM D6938 t o be used t o 
det er mi ne bot h t he wet  uni t  wei ght  and t he moi st ur e cont ent  of  t he soi l .   
Check cal i br at i on cur ves pr ovi ded 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.   I f  ASTM D6938 i s 
used,  check i n- pl ace densi t i es by ASTM D1556/ D1556M at  l east  once per  l i f t  
and at  a f r equency not  t o exceed one t est  under  ASTM D1556/ D1556M per  [ 8]  
[ _____]  t est s per f or med under  ASTM D6938.   Pr ovi de cal i br at i on cur ves and 
cal i br at i on t est s r esul t s wi t hi n 24 hour s of  concl usi on of  t he t est s.   
Per f or m at  l east  one f i el d densi t y t est  f or  each [ 210] [ _____]  squar e m 
[ 250] [ _____]  squar e yd of  each l ayer  of  [ st abi l i zed]  [ modi f i ed]  mat er i al .

3. 6. 4   Smoot hness Test

Do not  per mi t  t he sur f ace of  a [ st abi l i zed]  [ modi f i ed]  l ayer  t o show 
devi at i ons i n excess of  13 mm 1/ 2 i n when t est ed wi t h t he [ 3]  [ 3. 7]  m 
[ 10- ]  [ 12- ]  f t  st r ai ght edge.   Cor r ect  devi at i ons exceedi ng t hi s amount  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,  as di r ect ed.   Take measur ement s f or  
devi at i on f r om gr ade and cr oss sect i on shown i n successi ve posi t i ons 
par al l el  t o t he pavement  cent er l i ne wi t h a [ 3]  [ 3. 7]  m [ 10- ]  [ 12- ]  f t  
st r ai ght edge.   Take measur ement s per pendi cul ar  t o t he pavement  cent er l i ne 
at  [ 15]  [ _____]  m [ 50- ]  [ _____]  f t  i nt er val s.

3. 7   TRAFFI C CONTROL,  CURI NG MAI NTENANCE,  AND DRAI NAGE PROTECTI ON

Al l ow compl et ed por t i ons of  t he l i me- t r eat ed soi l  ar ea t o be opened t o 
l i ght  t r af f i c  af t er  a per i od of  3 days i f  cur ed wi t h a bi t umi nous mat er i al  
pr ovi ded t he cur i ng i s not  damaged.  Pr ovi de war ni ng si gns and bar r i cades 

SECTI ON 32 11 13. 13  Page 25



so t hat  t r af f i c  does not  t r avel  over  f r eshl y t r eat ed sur f aces.  Af t er  t he 
cur i ng per i od has el apsed,  open compl et ed ar eas t o t r af f i c ,  pr ovi ded t he 
[ st abi l i zed] [ modi f i ed]  cour se has har dened suf f i c i ent l y t o pr event  mar r i ng 
or  di st or t i ng of  t he sur f ace by equi pment  or  t r af f i c .  Do not  per mi t  heavy 
equi pment  on t he ar ea dur i ng t he cur i ng per i od.  [ Al l ow l i me and wat er  t o 
be haul ed over  t he compl et ed ar ea wi t h pneumat i c- t i r ed equi pment  i f  
appr oved. ]  Pr ot ect  f i ni shed por t i ons of  l i me- [ st abi l i zed] [ modi f i ed]  soi l ,  
t hat  ar e t r avel ed on by equi pment  used i n const r uct i ng an adj oi ni ng 
sect i on,  i n a manner  t o pr event  equi pment  f r om mar r i ng or  damagi ng 
compl et ed wor k.  Pr ovi de dr ai nage dur i ng 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 ar ea t o be st abi l i zed.

3. 8   EQUI PMENT LI MI TATI ONS

3. 8. 1   Gener al

Use t he t ype of  equi pment  f or  each cat egor y of  wor k conf or mi ng t o t he 
NLA BUL 326 unl ess speci f i ed ot her wi se.  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.

3. 8. 2   Spr eadi ng Equi pment

At  wi ndy l ocat i ons,  use an appr oved scr ew t ype spr eader  box,  mi xer ,  or  
ot her  semi - encl osed equi pment  whi ch of f er s pr ot ect i on f r om wi nd.  Spr eadi ng 
hydr at ed l i me by aggr egat e spr eader s,  dump t r ucks or  agr i cul t ur al  
spr eader s i s not  al l owed.  Spr eadi ng by end- dumpi ng or  t ai l gat e cont r ol  
met hods ar e not  al l owed.  Change or  al t er  equi pment  t o be used i n t he event  
of  non- uni f or m spr eadi ng of  l i me.

3. 8. 3   Addi t i onal  Mi xi ng Equi pment  Li mi t at i ons

a.   Do not  al l ow mot or  gr ader s t o mi x l i me wi t h c l ays.

b.   Al l ow use of  deep- l i f t  r ot ar y mi xer s t o f aci l i t at e changes i n 
speci f i ed dept hs of  oper at i on,  pr ovi di ng equi pment  and met hod of  
oper at i on sust ai ns uni f or m di st r i but i on of  l i me wi t h r equi r ed 
compact ed densi t y t hr oughout  t he deeper  l ayer ,  wi t h appr oval  of  
Cont r act i ng Of f i cer .

3. 8. 4   Addi t i onal  Compact i on Equi pment  Li mi t at i ons

Do not  al l ow unaut hor i zed equi pment ,  haul i ng or  t r anspor t at i on vehi c l es 
f or  compact i on pur poses.

3. 9   SAFETY REQUI REMENTS

I n addi t i on t o t he Cont r act  Cl ause ent i t l ed " Acci dent  Pr event i on, "  pr event  
empl oyee eye or  ski n cont act  wi t h qui ckl i me dur i ng t r anspor t  or  
appl i cat i on.  Pr ovi de and r equi r e empl oyees use t he f ol l owi ng:

a.   Pr ot ect i ve c l ot hi ng,  hi gh t op boot s,  gaunt l et - t ype gl oves and 
pr ot ect i ve headwear .

b.   Spl ash- pr oof  saf et y goggl es and f ace shi el ds.

c.   Pr ot ect i ve cr eam.
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3. 10   MAI NTENANCE

Mai nt ai n [ st abi l i zed]  [ modi f i ed]  ar ea i n a sat i sf act or y condi t i on unt i l  
t he compl et ed wor k i s accept ed.   I ncl ude i mmedi at e r epai r s of  def ect s i n 
mai nt enance and r epeat  t o keep t he ar ea i nt act .   Cor r ect  def ect s as 
speci f i ed.

3. 11   DI SPOSAL OF UNSATI SFACTORY MATERI ALS

Di spose of  r emoved i n- pl ace mat er i al s t hat  ar e unsui t abl e f or  
st abi l i zat i on,  mat er i al  t hat  i s  r emoved f or  t he r equi r ed cor r ect i on of  
def ect i ve ar eas,  wast e mat er i al ,  and debr i s [ as di r ect ed]  [ i n wast e 
di sposal  ar eas i ndi cat ed] .

        - -  End of  Sect i on - -
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