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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  st abi l i zat i on of  subgr ades by t he 
appl i cat i on of  l i me.

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

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

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

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

**************************************************************************
NOTE:   Pl ant - mi x oper at i ons and i ndependent  
i mpor t at i on/ pl acement  of  new l i me base or  sub- base 
cour ses ar e not  i ncl uded.   Undef i ned s i mpl i f i cat i ons 
of  t hi s gui de speci f i cat i on may sat i sf y a secondar y 
scope of  " Li me Modi f i ed Soi l s. "   Opt i onal  sub- t i t l e 
" Li me Modi f i ed Soi l s"  i s  i nt ended f or  l i me 
appl i cat i ons f or  l ess cr i t i cal  pur poses t han l i me 
t r eat ed subgr ade,  such as dr y i ng excessi vel y 
sat ur at ed const r uct i on s i t es dur i ng wet  seasons.   
Consi der abl e edi t i ng woul d be necessar y when 
pr epar i ng pr oj ect  speci f i cat i on f or  t hi s wor k.

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

PART 1   GENERAL

1. 1   REFERENCES

**************************************************************************
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NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.  The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.
 
Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out s i de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y  
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.
 
Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y  
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

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

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

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

AASHTO M 216 ( 2013;  R 2017)  St andar d Speci f i cat i on f or  
Qui ckl i me and Hydr at ed Li me f or  Soi l  
Stabilization

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 219 ( 1987;  R 2018)  St andar d Met hod of  Test  f or  
Test i ng Li me f or  Chemi cal  Const i t uent s and 
Par t i c l e Si zes

AASHTO T 27 ( 2014)  St andar d Met hod of  Test  f or  Si eve 
Anal ysi s of  Fi ne and Coar se Aggr egat es

ASTM I NTERNATI ONAL ( ASTM)

ASTM C207 ( 2006;  R 2011)  St andar d Speci f i cat i on f or  
Hydr at ed Li me f or  Masonr y Pur poses

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

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

ASTM D1557 ( 2012;  E 2015)  St andar d Test  Met hods f or  
Labor at or y Compact i on Char act er i s t i cs of  
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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 D2397/ D2397M ( 2017)  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 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 
Depth)

ASTM D977 ( 2017)  St andar d Speci f i cat i on f or  
Emul si f i ed Asphal t

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 
Modification

1. 2   SUBMITTALS

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

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

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

The " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y  mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
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submi t t al  i t em.

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

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y  Cont r ol  
appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he 
" G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  
t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

SD- 04 Sampl es

Cur ed l i me- t r eat ed mat er i al

Lime

  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 .

SD- 05 Desi gn Dat a

Job- mi x f or mul a

Mi xi ng pr ocedur es

Anal ysi s of  equi pment

SD- 06 Test  Repor t s

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

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

**************************************************************************
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 met er  4000 
squar e yar ds.

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

Si t e pr epar at i on t est

Fi nal  compact i on r epor t

[ Fi el d appl i cat i on r at e t est ]

SD- 07 Cer t i f i cat es

Bi t umi nous cur i ng seal

Lime
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Cont r act or  equi pment  l i s t

  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.

1. 3   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  wi l l  pr event  
moi st ur e damage,  over exposur e,  and cont ami nat i on.

1. 4   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  5 degr ees C 40 degr ees F i n t he shade and r i s i ng.   Do not  appl y 
l i me t o soi l s  t hat  ar e f r ozen or  cont ai n f r ost .   I f  t he ai r  t emper at ur e 
f al l s  bel ow 2 degr ees C 35 degr ees F i n t he shade,  pr ot ect  compl et ed 
l i me- t r eat ed ar eas by appr oved met hods agai nst  t he det r i ment al  ef f ect s of  
f r eezi ng.   Remove and r epl ace any damaged por t i on of  t he compl et ed 
soi l - l i me t r eat ed ar ea wi t h new soi l - l i me mat er i al  i n accor dance wi t h t hi s 
specification.

1. 4. 1   [ Fr eeze Pr ot ect i on Met hod( s)

Submi t  Cont r act or ' s pl an( s)  f or  f r eeze pr ot ect i on t o Cont r act i ng Of f i cer  
f or  appr oval .

] 1. 5   QUALI TY ASSURANCE

1. 5. 1   Requi r ed Dat a

[ Ten]  [ _____]  days pr i or  t o t he commencement  of  t he wor k,  a j ob- mi x f or mul a 
showi ng t he amount  of  l i me and wat er  r equi r ed per  cubi c met er  cubi c yar d,  
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 .   I ncl ude pr ocess t ype and number  of :  Li me appl i cat i ons,  
st ages of  mi x i ng,  s l ur r y i nj ect i on dept hs,  mi x i ng dept hs and dept hs of  
compact i on l i f t s .   Al so,  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 x i ng 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 shal l  al so cont ai n amount  of  l i me,  ei t her  i n sacks or  kg per  cubi c 
met er  pounds per  cubi c yar d and t he amount  of  wat er  t o be used,  i f  s l ur r y 
met hod i s used.   Use t he f ol l owi ng l abor at or y t est  met hod when appl i cabl e:   
ASTM D3551.

PART 2   PRODUCTS

2. 1   LI ME TREATMENT REQUI REMENTS

**************************************************************************
NOTE:   Al l ow t he use of  Type I I I  l i me f or  
non- cr i t i cal  subgr ade appl i cat i ons such as st andar d 
r oads and par ki ng ar eas.   For  pr i mar y r oads and 
ai r f i el ds consi der  t he use of  Type I  or  I I  f i r st .  
Take i nt o consi der at i on avai l abi l i t y  of  t he l i me 
chosen ( i ncl udi ng shi ppi ng/ haul i ng char ges) .   Type 
I V shoul d be consi der ed when Types I ,  I I ,  I I I  and 
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qui ckl i me ar e not  avai l abl e or  not  cost  ef f ect i ve 
f or  pr oj ect  use.

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

**************************************************************************
NOTE:   Add t he A/ E desi gn cr i t er i a choi ce and 
per cent  of  l i me accor di ng t o t he chemi cal  
composi t i on of  t he soi l ,  ( i ncl udi ng t he l i abi l i t y  of  
excessi ve sand cont ent )  pur pose of  t he l i me 
st abi l i zat i on and l ocal  s i t e and cl i mat i c 
condi t i ons.   The per cent  of  l i me wi l l  al so var y 
accor di ng t o t he t ype of  l i me chosen ( hydr at ed or  
qui ckl i me) .   The di sadvant ages of  qui ckl i me must  be 
consi der ed:   ( 1)  Dr y qui ckl i me pr oduces a coar ser  
mat er i al  wi t h poor er  di st r i but i on i n soi l  mass 
because f i el d hydr at i on i s l ess ef f ect i ve t han 
commer ci al  hydr at or s.   ( 2)  Dr y qui ckl i me r equi r es 
mor e wat er  t han hydr at e f or  st abi l i zat i on whi ch may 
be a pr obl em f or  dr y ar eas.   ( 3)  Dr y qui ckl i me or  
qui ckl i me sl ur r y r equi r es car ef ul  handl i ng due t o 
gr eat er  suscept i bi l i t y  t o ski n and eye bur ns.

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

Per f or m l i me t r eat ment  of  subgr ade.   Scar i f y subgr ade soi l  and mi x 
uni f or ml y wi t h l i me and wat er ,  spr ead,  shape,  compact  and cur e i n 
accor dance wi t h t hese speci f i cat i ons and t he f ol l owi ng r equi r ement s:

Li me r equi r ement :   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 :   [ _____]  per cent .

2. 1. 1   Hydr at ed Li me

**************************************************************************
NOTE:   For  pr oj ect s i n Texas speci f y onl y AASHTO M 
216,  Type I ,  Gr ade A.

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

2. 1. 1. 1   Type I

**************************************************************************
NOTE:   Speci f y i ng a gr ade i s opt i onal ,  however ,  when 
no gr ade i s speci f i ed t he r equi r ement s of  Gr ade A 
shal l  gover n and when Gr ade B and C ar e used pl an 
quant i t i es f or  Gr ade A wi l l  be i ncr eased accor di ng 
t o t he " Basi s of  Pur chase"  par agr aph wi t hi n AASHTO M 
216.

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

AASHTO M 216 [ Gr ade A] ,  [ Gr ade B] ,  [ Gr ade C] .

2. 1. 1. 2   Type I I

**************************************************************************
NOTE:   Speci f y i ng a gr ade i s opt i onal ,  however ,  when 
no gr ade i s speci f i ed t he r equi r ement s of  Gr ade A 
shal l  gover n and when Gr ade B and C ar e used pl an 
quant i t i es f or  Gr ade A wi l l  be i ncr eased accor di ng 
t o t he " Basi s of  Pur chase"  par agr aph wi t hi n AASHTO M 
216.
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**************************************************************************

AASHTO M 216,  [ Gr ade A] ,  [ Gr ade B] ,  [ Gr ade C] .

2. 1. 1. 3   Type I I I

Magnesi um or  dol omi t i c  l i me cont ai ni ng magnesi um,  cal cul at ed as magnesi um 
oxi de no mor e t han 41 per cent  by wei ght  and i n compl i ance wi t h ASTM C977.

2. 1. 1. 4   [ Type I V

By- Pr oduct ,  Wast e,  Sal vaged or  Speci al l y  For mul at ed Li me.   ASTM C207,  Type 
N wi t h t he f ol l owi ng modi f i cat i ons:

**************************************************************************
NOTE:   For  sur f ace appl i cat i ons such as t he dr yi ng 
of  excessi vel y wet  gr ound sur f aces at  const r uct i on 
s i t es,  al l ow a mi ni mum of  50 per cent  t ot al  cal c i um 
and magnesi um oxi de ( nonvol at i l e basi s) .

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

a.   Tot al  cal c i um and magnesi um oxi des ( nonvol at i l e basi s)  equal  60 per cent  
[ _____]  mi ni mum.

b.   Avai l abl e cal c i um hydr oxi de ( r api d sugar  t est ) ,  ASTM C25 pl us t ot al  MgO 
cont ent  cal cul at ed t o be an equi val ent  Ca ( OH) 2 equal  30 per cent  
minimum.

c.   Loss on i gni t i on ( car bon di oxi de pl us moi st ur e,  combi ned and f r ee)  
as- r ecei ved basi s equal  35 per cent  maxi mum sampl ed at  pl ace of  
manuf act ur e or  40 per cent  maxi mum,  i f  sampl ed ot her  t han at  pl ace of  
manufacture.

d.   Fr ee wat er  ( as r ecei ved basi s)  equal  4 per cent  maxi mum.

e.   Resi due:   Si eve anal ysi s of  l i me as f ol l ows:

Sieve Maxi mum Per cent  Ret ai ned

4. 75 mm No.  4 0

600 mi cr omet er s No.  30 5.0

150 mi cr omet er s No.  100 20.0

f .   No r equi r ement s f or  pl ast i c i t y,  pops or  pi t s,  or  wat er  r et ent i on.

] 2. 1. 2   Quicklime

2. 1. 2. 1   Type V

Hi gh cal c i um qui ckl i me cont ai ni ng at  l east  113 per cent  cal c i um hydr oxi de 
det er mi ned by AASHTO T 27 and AASHTO T 219 t est i ng pr ocedur es.
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Sieve Maxi mum Per cent  Ret ai ned

9. 5 mm 3/ 8 i nch 100

150 mi cr omet er s No.  100 15 max.

2. 1. 2. 2   Type VI

ASTM C977.

2. 2   SOIL

The i nor gani c nat ur al  mat er i al  i n t he ar ea t o be st abi l i zed[  unl ess 
i mpor t ed mat er i al ,  r el ocat ed mat er i al ,  or  pr el i mi nar y ear t hwor k i s 
r equi r ed:   See Sect i on 31 00 00 EARTHWORK] .   Remove st ones r et ai ned on a 75 
mm 3 i nch s i eve and del et er i ous subst ances such as st i cks,  debr i s,  and 
veget abl e mat t er .

2. 3   WATER

Potable

2. 4   BI TUMI NOUS CURI NG SEAL

2. 4. 1   Emul si f i ed Asphal t

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

PART 3   EXECUTI ON

3. 1   SI TE PREPARATI ON

Cl ean debr i s f r om ar ea t o be st abi l i zed.   Per f or m cl ear i ng and gr ubbi ng [ t o 
a dept h of  [ _____]  mm i nches]  [ 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 nches.   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.   [ 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. 1. 1   Gr ade Cont r ol

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 .   Fi ni shed and compl et ed 
st abi l i zed ar eas shal l  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.   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.

3. 1. 2   Soi l  Test i ng

**************************************************************************
NOTE:   Per f or m si t e pr epar at i on t est s dependent  upon 
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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.

3. 2   LI ME TREATMENT AND SEQUENCE OF CONSTRUCTI ON OPERATI ONS

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 her ei naf t er .

3. 2. 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 s i t e 
cont ai ns ext r emel y pl ast i c or  heavy c l ays.

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

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 any s i ngl e 
days oper at i on.  [ Doubl e appl i cat i on of  l i me i s r equi r ed;  per cent age of  l i me 
f or  t he i ni t i al  appl i cat i on shal l  be bet ween 2 and 3 per cent .   Appl y cur i ng 
seal  as speci f i ed her ei naf t er  and al l ow 6 t o 7 days cur i ng. ]

3. 2. 2   Scarification

Af t er  obt ai ni ng r equi r ed l i ne and gr ade,  scar i f y and par t i al l y  pul ver i ze 
t he subgr ade.   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 nches.

3. 2. 3   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,  i n t he opi ni on of  t he Cont r act i ng Of f i cer ,  ar e 
objectionable.

3. 2. 4   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  i n a cent r al  mi x i 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 s l aki ng uni t .   
Accur at el y wei gh or  met er  l i me and wat er .   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,  may be 
used 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.   
The Cont r act or ' s  l abor at or y shal l  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.
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3. 2. 5   Pr el i mi nar y Mi xi ng and Wat er i 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.  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  5 per cent  
above opt i mum 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.   Mi xer  shal l  cont i nue maki ng passes unt i l  i t  
has pr oduced a homogeneous,  uni f or m mi xt ur e of  l i me,  soi l ,  and wat er .   
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  s t 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 x i 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.

3. 2. 6   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 c l ays.

3. 2. 7   Mi x i ng,  Uni f or mi t y Test i ng and Compact i on

Af t er  dr y l i me or  l i me sl ur r y i s  uni f or ml y appl i ed t o soi l  and mi xt ur e i s 
pul ver i zed and cur ed,  cont i nue mi xi ng unt i l  i ndi v i dual  aggl omer at es of  soi l  
do not  exceed 25 mm one i nch i n maxi mum di mensi on ( soi l  par t i c l es wi l l  pass 
a 25 mm one i nch s i eve wi t h at  l east  60 per cent  passi ng t he 4. 75 mm No.  4 
s i eve) .   Cont i nue mi xi ng and r e- mi xi ng unt i l  mat er i al  i s  uni f or ml y mi xed.   
Moi st ur e shal l  be at  appr oxi mat el y 2 per cent  over  opt i mum f or  mat er i al  
ot her  t han r ock.   Compact  l i me- t r eat ed mat er i al  i mmedi at el y af t er  f i nal  
mi x i ng and t est i ng.   Aer at e or  spr i nkl e as necessar y t o pr ovi de opt i mum 
moi st ur e cont ent  dur i ng compact i on.   Compact  l i me- t r eat ed mat er i al  i n 
speci f i ed l i f t s  t o 95 per cent  of  maxi mum densi t y at  opt i mum moi st ur e 
cont ent  i n accor dance wi t h ASTM D1557,  Met hod D.   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.   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.   Sur f ace upon compl et i on shal l  be smoot h and conf or m 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 sheepsf 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  sheepsf oot ,  s t eel - t i r ed,  or  pneumat i c r ol l er s.

3. 2. 8   [ 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 s i t e 
cont ai ns ext r emel y pl ast i c or  heavy c l 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 one i nch s i eve and 60 per cent  pass t he 4. 75 mm No.  4si eve.  I f  
r esul t ant  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.

] 3. 2. 9   Finishing

Sur f ace of  f i ni shed l i me- t r eat ed mat er i al  af t er  compact i on shal l  be t he 
est abl i shed gr aded pl ane.   At  any poi nt  t he sur f ace shal l  not  var y mor e t han
 15 mm 0. 05 f oot  [ _____]  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.   Keep sur f ace of  each 
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compact ed l ayer  of  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. 2. 10   Li mi t  of  Dai l y Oper at i ons ( Tempor ar y 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.   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 nches i nt o t r eat ed mat er i al  f or  cont i nui t y.   
Tr i mmed mat er i al  may be i ncor por at ed i n subsequent  wor k.   Tempor ar y j oi nt s 
shal l  not  coi nci de wi t h any 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.   Remi xi ng 100 mm 4 i nches 
i nt o t he pr evi ous day' s wor k may 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 t o t he Cont r act i ng Of f i cer .

3. 2. 11   Fi nal  Cur i ng

3. 2. 11. 1   Curing

Cur e l i me- t r eat ed mat er i al  f or  72 hour s.   Dur i ng cur i ng per i od,  add [ wat er ]  
[ bi t umi nous cur i ng seal ]  t o sur f ace t o mai nt ai n moi st ur e cont ent  of  mi xt ur e 
at  f i ve per cent  above opt i mum wat er  cont ent .  Li me t hat  has been over exposed 
t o open ai r  shal l  be r emoved and di sposed of  of f - s t at i on.

a.   Moi st  cur i ng ( wat er  onl y) :   Keep sur f ace damp by spr i nkl i ng and use 
l i ght  r ol l er s t o keep sur f ace kni t t ed t oget her  ( pr event i ng sur f ace 
cr acks)  unt i l  f ol l owi ng cour se of  mat er i al  i s  pl aced.

b.   Asphal t  emul si on cur i ng seal :   Appl y at  l east  t wo appl i cat i ons 
uni f or ml y t o t op ( f i nal )  l ayer  of  l i me- t r eat ed mat er i al  at  a r at e of  
0. 68 t o 0. 9 l i t er s per  squar e met er  0. 15 t o 0. 20 gal l ons per  squar e yar d
 of  sur f ace.   Appl y cur i ng seal  same day as soon as possi bl e af t er  
compl et i on of  f i nal  r ol l i ng,  bef or e t emper at ur e f al l s  bel ow 5 degr ees C 
40 degr ees F.

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

Keep t r af f i c  of f  sur f aces f r eshl y t r eat ed wi t h bi t umi nous mat er i al .   
Pr ovi de war ni ng s i gns and bar r i cades so t hat  t r af f i c  wi l l  not  t r avel  over  
f r eshl y t r eat ed sur f aces.   Do not  per mi t  equi pment  or  t r af f i c  on 
l i me- t r eat ed mat er i al  unt i l  subgr ade st abi l i t y  i s  assur ed.   Mai nt ai n 
f i ni shed sur f ace unt i l  wor k has been compl et ed.   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. 4   EQUI PMENT LI MI TATI ONS

3. 4. 1   General

The t ype of  equi pment  t o be used f or  each cat egor y of  wor k shal l  conf or m t o 
the 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. 4. 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 wi l l  of f er  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 
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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. 4. 3   Addi t i onal  Mi x i ng Equi pment  Li mi t at i ons

a.   Mot or  gr ader s wi l l  not  be al l owed t o mi x l i me wi t h c l ays.

b.   Deep- l i f t  r ot ar y mi xer s may be used and may 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 
Officer.

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

Unaut hor i zed equi pment ,  haul i ng or  t r anspor t at i on vehi c l es wi l l  not  be 
al l owed f or  compact i on pur poses.

3. 5   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.

3. 6   TESTS

3. 6. 1   General

Per f or m sampl i ng and t est i ng usi ng a l abor at or y whi ch has 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.   Fr 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  shal l  be as speci f i ed her ei n and shal l  be per f or med at  
such ot her  t i mes as necessar y t o document  cont r act  compl i ance.   Test  
r epor t s and r esul t s shal l  be cer t i f i ed by t he l abor at or y and submi t t ed 
t oget her  wi t h Cont r act or ' s dai l y cer t i f i cat i on.

3. 6. 2   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 x i ng and pr i or  t o f i nal  compact i on.   Soi l  mi xt ur e 
shal l  be l abor at or y compact ed wi t hi n 3 hour s of  sampl i ng and t hen 
moi st - cur ed 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.   Test  i n accor dance wi t h ASTM D1557,  Met hod D and t he 
Job- Mi x For mul a.

3. 6. 3   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 nches 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  
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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,  wi l l  be consi der ed evi dence of  i nadequat e mi xi ng.

3. 6. 4   Compaction

**************************************************************************
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 squar e met er s 4000 
squar e yar ds.   The r equi r ed f r equency of  ASTM 
D1556/ D1556M check t est i ng shoul d var y 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.   [ Subj ect  t o appr oval  of  t he Cont r act i ng 
Of f i cer  t he f ol l owi ng t est  met hods may be i ncl uded:   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. 6. 5   Thi ckness and Smoot hness

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

3. 6. 6   [ Fi el d Appl i cat i on Rat e Test

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

] 3. 6. 7   Fr equency of  Test s

The mi ni mum number  and t ype of  qual i t y  cont r ol  t est s shal l  be 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 850 squar e met er s 1000 squar e yar ds [ _____]  or  l ess mi xed and 
placed.  

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 
1650 squar e met er s [ 2000]  squar e yar ds [ _____]  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 s i t e. ]

        - -  End of  Sect i on - -
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