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35 41 00

LEVEE CONSTRUCTI ON
01/08

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  l evee const r uct i on.   Thi s sect i on 
was or i gi nal l y devel oped f or  USACE Ci vi l  Wor ks 
projects.

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

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

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

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

PART 1   GENERAL

**************************************************************************
NOTE:     Thi s gui de speci f i cat i on pr ovi des f or  t he 
i nst al l at i on of  set t l ement  gages f or  t he 
det er mi nat i on of  i ncr eases i n quant i t i es of  
embankment  mat er i al s r esul t i ng f r om set t l ement  of  
t he embankment  f oundat i on dur i ng const r uct i on and 
f or  payment  t o t he Cont r act or  f or  such i ncr eases i n 
quant i t i es.   These pr ovi s i ons wi l l  be i ncl uded i n a 
pr oj ect  speci f i cat i on when i t  i s  det er mi ned t hat  
set t l ement  i n t he r ange of  5 per cent  or  mor e of  t he 
pl anned embankment  hei ght  i s  ant i c i pat ed over  a 
consi der abl e por t i on of  t he embankment  f oundat i on 
ar ea.   They wi l l  al so be used when gages ar e needed 
f or  engi neer i ng cont r ol  pur poses.   When set t l ement  
gages ar e t o be used t he f ol l owi ng i nf or mat i on wi l l  
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be i ndi cat ed on t he pl ans:

1.   The l ocat i on of  t he gages as wel l  as t he 
st at i ons at  whi ch zer o set t l ement  wi l l  be assumed.

2.   The det ai l  const r uct i on of  t he f oundat i on 
set t l ement  gages t o be used.   Any appl i cabl e t ype of  
gage may be sel ect ed.

The r equi r ement s f or  r ock as pr escr i bed her ei n ar e 
i nt ended t o be used on embankment s i nvol v i ng r ock  
f i l l  sect i ons.   Wher e r ock f or  s l ope pr ot ect i on i s  
speci f i ed,  Sect i on 35 31 19 STONE,  CHANNEL,  
SHORELI NE/ COASTAL PROTECTI ON FOR STRUCTURES shoul d 
be used.

Appr oval  of  t est i ng l abor at or y i s  addr essed i n ER 
1110- 1- 8100,  dat ed 31 Dec 1997,  Labor at or y 
I nvest i gat i ons and Test i ng.

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

1. 1   [ LUMP SUM]  [ UNI T]  PRI CES

**************************************************************************
NOTE:   I f  Sect i on 01 22 00. 00 10 PRI CE AND PAYMENT 
PROCEDURES i s i ncl uded i n t he pr oj ect  
speci f i cat i ons,  t hi s par agr aph t i t l e ( [ LUMP SUM]  
[ UNI T]  PRI CES)  shoul d be del et ed f r om t hi s sect i on 
and t he r emai ni ng appr opr i at el y edi t ed subpar agr aphs 
bel ow shoul d be i nser t ed i nt o Sect i on 01 22 00. 00 10.

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

1. 1. 1   Cl ear i ng,  Gr ubbi ng,  and St r i ppi ng

1. 1. 1. 1   Payment

Payment  wi l l  be made f or  c l ear i ng,  gr ubbi ng and st r i ppi ng at  t he cont r act  
[ l ump sum]  [ uni t  pr i ce]  f or  c l ear i ng,  gr ubbi ng and st r i ppi ng.   Thi s pr i ce 
shal l  const i t ut e f ul l  compensat i on f or  al l  equi pment ,  l abor ,  mat er i al s and 
i nci dent al s necessar y t o compl et e t he wor k speci f i ed her ei n.   Payment  f or  
r ef i l l i ng of  hol es r esul t i ng f r om gr ubbi ng [ and r emoval  or  pl uggi ng of  
exi st i ng dr ai nage st r uct ur es]  wi l l  be i ncl uded i n t he cont r act  [ l ump sum]  
[ uni t  pr i ce]  f or  c l ear i ng,  gr ubbi ng and st r i ppi ng.   No separ at e or  di r ect  
payment  wi l l  be made f or  st ockpi l i ng and di sposi t i on of  st r i pped 
mat er i al s.   Al l  cost s i n connect i on t her ewi t h wi l l  be consi der ed as a 
subsi di ar y obl i gat i on of  t he Cont r act or .   I f  r egr owt h of  veget at i on or  
t r ees occur s af t er  c l ear i ng and gr ubbi ng and bef or e pl acement  of  
embankment ,  and t he Cont r act or  i s  r equi r ed t o c l ear  and gr ub agai n pr i or  t o 
embankment  const r uct i on,  no payment  wi l l  be made f or  t hi s addi t i onal  
c l ear i ng and gr ubbi ng.

1. 1. 1. 2   Measurement 

**************************************************************************
Not e:   I f  c l ear i ng,  gr ubbi ng,  and st r i ppi ng i s t o be 
pai d f or  wi t h a uni t  pr i ce bi d i t em i ncl ude t he 
met hod of  measur ement .   Del et e t hi s par agr aph i f  
payment  i s  by l ump sum.

**************************************************************************
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Cl ear i ng,  gr ubbi ng,  st r i ppi ng,  st ockpi l i ng and t he di sposi t i on of  t he 
mat er i al s f r om t hese oper at i ons[  and pl uggi ng or  r emoval  of  exi st i ng 
dr ai nage st r uct ur es]  wi l l  not  be measur ed f or  payment . [   Ref i l l i ng of  
gr ubbi ng hol es wi l l  not  be measur ed f or  payment . ]

1. 1. 1. 3   Uni t  of  Measur e

Uni t  of  measur e:   [ l ump sum]  [ uni t  pr i ce] .

1. 1. 2   Excavation

**************************************************************************
NOTE:   I f  excavat i on wi l l  not  be measur ed or  pai d 
f or  separ at el y,  sel ect  t he f ol l owi ng par agr aph and 
del et e subpar agr aphs PAYMENT,  MEASUREMENT,  and UNI T 
OF MEASURE.   Del et e t he f ol l owi ng par agr aph i f  
excavat i on i s t o be measur ed and pai d f or  
separ at el y.   I f  s i gni f i cant  quant i t i es of  r ock 
excavat i on i s ant i c i pat ed measur ement  and payment  
f or  r ock excavat i on shoul d be addr essed separ at el y.   
A def i ni t i on of  r ock excavat i on shoul d al so be 
included.

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

No separ at e measur ement  or  payment  wi l l  be made f or  Excavat i on.   Al l  cost s 
i n connect i on wi t h excavat i on wi l l  be consi der ed a subsi di ar y obl i gat i on of  
t he Cont r act or .

1. 1. 2. 1   Payment

Payment  wi l l  be made f or  Excavat i on at  t he cont r act  uni t  pr i ce whi ch 
i ncl udes f ul l  compensat i on f or  al l  equi pment ,  l abor ,  mat er i al s,  and 
i nci dent al s necessar y t o compl et e t he wor k speci f i ed. [   No separ at e payment  
wi l l  be made f or  st ockpi l i ng. ]

1. 1. 2. 2   Measurement

Excavat i on wi l l  be measur ed f or  payment  by use of  t he aver age end ar ea 
met hod.   The basi s of  measur ement  wi l l  be a sur vey of  t he ar ea pr i or  t o t he 
excavat i on[  and cl ear i ng and gr ubbi ng]  and a second sur vey of  t he same ar ea 
af t er  t he compl et i on of  t he excavat i on.   For  ar eas wher e l i nes and gr ades 
ar e shown on t he dr awi ngs,  measur ement  wi l l  be l i mi t ed t o t hose l i nes and 
gr ades.   Sl i des caused by f aul t  of  t he Cont r act or ,  over  excavat i on,  and 
excavat i on per f or med f or  wi l l  not  be measur ed f or  payment .

1. 1. 2. 3   Uni t  of  Measur e

Uni t  of  measur e:   cubi c met er s yar ds.

1. 1. 3   Fi l l  Mat er i al

1. 1. 3. 1   Payment  For  Embankment  Fi l l

Payment  wi l l  be made f or  mat er i al  pl aced as r equi r ed i n embankment s,  
backf i l l s  and r amps,  and i ncl udi ng addi t i onal  mat er i al  pl aced by r eason of  
f oundat i on set t l ement  and by r eason of  sof t  mat er i al  i n t he f oundat i on 
bei ng f or ced out war d f r om t he sect i on dur i ng const r uct i on,  f or  [ Embankment  
Mat er i al  Type [ _____] , ]  [ Semi compact ed Fi l l ]  [ Uncompact ed Fi l l ]  [ Hydr aul i c 
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Fi l l ] .   Payment  shal l  const i t ut e f ul l  compensat i on f or  f ur ni shi ng al l  
pl ant ,  l abor ,  equi pment  and mat er i al ,  [ except  ear t h mat er i al ,  ] and 
per f or mi ng al l  oper at i ons necessar y f or  f oundat i on pr epar at i on and pl aci ng 
and compact i ng t he mat er i al  [ ,  mat er i al s t est i ng, ]  [ and moi st ur e cont r ol ] .   
[ Thi s payment  i s  i n addi t i on t o any payment  f or  excavat i ng and t r anspor t i ng 
of  t he mat er i al  as r equi r ed i n par agr aph [ _____]  EXCAVATI ON. ]   When 
di r ect ed t o per f or m addi t i onal  r ol l i ng f or  compact i on,  i t  wi l l  be pai d f or  
under  t he uni t  pr i ce i t em f or  addi t i onal  r ol l i ng f or  compact i on.

1. 1. 3. 2   Measur ement  of  Fi l l  Mat er i al

**************************************************************************
NOTE:   The l ast  sent ence of  t he f ol l owi ng par agr aph 
( i n br acket s)  shoul d be del et ed i f  sur veys ar e t aken 
" af t er "  c l ear i ng and gr ubbi ng oper at i ons.   The l ast  
sent ence shoul d be i ncl uded i f  sur veys ar e t aken 
" pr i or "  t o c l ear i ng and gr ubbi ng oper at i ons.

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

Submi t  a copy of  t he r ecor ds of  each compl i ance sur vey t he next  wor k day 
f ol l owi ng t he sur vey.

1. 1. 3. 2. 1   Fi l l  Mat er i al s Speci f i ed f or  Embankment

Fi l l  mat er i al s speci f i ed f or  embankment  wi l l  be measur ed f or  payment  by t he 
cubi c met er  yar d,  and quant i t i es wi l l  be det er mi ned by t he aver age end ar ea 
met hod.   The basi s f or  measur ement  wi l l  be cr oss sect i ons of  t he ar eas t o 
be f i l l ed t aken [ pr i or  t o]  [ af t er ]  c l ear i ng,  gr ubbi ng,  and st r i ppi ng 
oper at i ons and t he [ t heor et i cal  cr oss sect i ons]  [ act ual  cr oss sect i ons]  of  
t he embankment s const r uct ed wi t hi n t he speci f i ed t ol er ance[  pl us addi t i onal  
f i l l  pl aced as t he r esul t  of  di spl acement  or  set t l ement  of  f oundat i on 
mat er i al  as cal cul at ed bel ow] . [   Cr oss sect i ons shal l  be per f or med at  
s i gni f i cant  br eaks i n gr ade except  t hat  t he maxi mum di st ance bet ween cr oss 
sect i ons shal l  not  exceed [ _____]  met er s f eet . ]   Embankment s not  
const r uct ed t o desi gn gr ade and sect i on i ncl udi ng al l owabl e t ol er ance as 
i ndi cat ed on t he Cont r act or ' s compl i ance sur vey wi l l  not  be accept ed. [   
Vol umes occupi ed by dr ai nage st r uct ur es wi l l  not  be i ncl uded i n measur ement  
of  embankment  f or  payment . ]  [  Mat er i al  r emoved as a r esul t  of  t he c l ear i ng,  
gr ubbi ng,  and st r i ppi ng oper at i ons wi l l  not  be i nc l uded i n measur ement  of  
embankment  f or  payment . ]

1. 1. 3. 2. 2   Fi l l  Due t o Sof t  Mat er i al  i n t he Foundat i on

The basi s f or  measur ement  of  f i l l  pl aced by r eason of  sof t  mat er i al  i n t he 
f oundat i on bei ng f or ced out war d f r om t he sect i on wi l l  be a sur vey of  t he 
ar ea t aken pr i or  t o f i l l  pl acement  and a second sur vey of  t he same ar ea 
af t er  compl et i on of  f i l l  pl acement .   The cr oss sect i ons wi l l  ext end [ _____]  
met er s f eet  beyond t he t oes of  t he f i l l s . [   A cr oss sect i on wi l l  be t aken 
at  each set t l ement  measur ement  l ocat i on. ]

1. 1. 3. 2. 3   Levee Set t l ement

**************************************************************************
NOTE:   The engi neer  can sel ect  one of  t he t wo 
met hods of  set t l ement  measur ement  as descr i bed 
bel ow;  one based on usi ng set t l ement  gages,  and t he 
ot her  based on usi ng cor e bor i ngs.   Cor e bor i ngs 
shoul d onl y be used when t he embankment  mat er i al  and 
t he f oundat i on mat er i al  ar e easi l y di st i ngui shabl e 
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such t hat  t he i nt er f ace bet ween t he embankment  and 
f oundat i on can be easi l y l ocat ed.

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

Measur ement  of  addi t i onal  f i l l  mat er i al  pl aced i n each set t l ement  
measur ement  r ange,  shown on t he dr awi ngs by r eason of  f oundat i on 
set t l ement ,  wi l l  be based on measur ement s [ t aken on t he r espect i ve 
set t l ement  gage]  [ obt ai ned f r om t he r espect i ve cor e bor i ngs]  at  t he 
r espect i ve set t l ement  measur ement  l ocat i ons as speci f i ed and wi l l  be 
det er mi ned as f ol l ows:

a.   The set t l ement  measur ed at  each set t l ement  measur ement  l ocat i on wi l l  be 
consi der ed t o appl y t o t he f oundat i on ar ea t hr oughout  t he l engt h of  t he 
set t l ement  r anges shown on t he dr awi ngs.

b.   The f oundat i on set t l ement  under  t he embankment  at  each t r ansver se cr oss 
sect i on wi t hi n a set t l ement  r ange wi l l  be consi der ed t o var y uni f or ml y 
bet ween br eak poi nt s i n t he cr oss sect i on.

c.   At  each br eakpoi nt ,  t he set t l ement  al l owance wi l l  be based upon t he 
pr opor t i on t hat  t he speci f i ed f i l l  hei ght  at  t he br eak poi nt  bear s t o 
t he speci f i ed f i l l  hei ght  at  t he set t l ement  measur ement  l ocat i ons,  i n 
accor dance wi t h t he f ol l owi ng f or mul a.

d.   Symbol s used i n t he f or mul a and t he br eak poi nt s ar e [ shown on a 
t ypi cal  set t l ement  cr oss sect i on on t he dr awi ng]  [ i ncl uded i n t hese 
specifications].

S = h X sm/ hm,  wher e

S set t l ement  t o be comput ed at  a br eak poi nt

h speci f i ed gr oss f i l l  hei ght  at  S

sm measur ed or  adj ust ed ver t i cal  change at  set t l ement  measur ement  l ocat i on

hm speci f i ed gr oss f i l l  hei ght  at  set t l ement  measur ement  l ocat i on

1. 1. 3. 2. 4   For f ei t ur e of  Payment  f or  Set t l ement  of  Foundat i on

Fai l ur e t o ut i l i ze set t l ement  gages i n st r i c t  accor dance wi t h t he 
speci f i cat i ons and dr awi ngs wi l l  r esul t  i n t ot al  f or f ei t ur e of  any payment  
whi ch wi l l  ot her wi se be due t he Cont r act or  f or  set t l ement  of  t he 
f oundat i on.   Payment  f or  set t l ement  of  t he f oundat i on wi l l  be t ot al l y  
f or f ei t ed f or  t he r each at t r i but abl e t o t he each set t l ement  measur ement  
l ocat i on i n each case f or  t he f ol l owi ng r easons:  embankment  over  a 
set t l ement  measur ement  l ocat i on i s const r uct ed t o a hei ght  i n excess of  t he 
speci f i ed const r uct i on l i nes pl us t he t ol er ance per mi t t ed;  set t l ement  
pl at es have been set  and cannot  be f ound af t er  compl et i on of  t he 
embankment ;  f ai l ur e t o t ake t he set t l ement  measur ement  wi t hi n [ _____]  hour s 
af t er  t he f i nal  cr oss sect i ons have been t aken over  t he compl et ed 
embankment.

1. 1. 3. 3   Uni t  of  Measur e

Uni t  of  measur e:   cubi c met er s yar ds.
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1. 1. 4   Mor t ar  and Concr et e

1. 1. 4. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h mor t ar  and concr et e used i n 
f oundat i on and abut ment  pr epar at i on,  whi ch i ncl udes f ul l  compensat i on f or  
f ur ni shi ng al l  l abor ,  equi pment ,  mat er i al ,  and i nc i dent al s,  and per f or mi ng 
al l  oper at i ons necessar y f or  pl acement  of  concr et e and mor t ar  f or  
f oundat i on and abut ment  pr epar at i on.

1. 1. 4. 2   Measurement

Mor t ar  and concr et e used i n f i l l i ng spaces beneat h r ock over hangs and 
ar ound pr ot r usi ons wi l l  be measur ed f or  payment  as t he act ual  vol umes of  
such mor t ar  and concr et e i n cubi c met er s yar ds as det er mi ned by f i el d 
sur veys made bef or e and af t er  pl acement  of  t he mor t ar  and concr et e. [   No 
measur ement  wi l l  be made f or  t he mor t ar  used i n f i l l i ng t he open j oi nt s and 
cr acks i n t he r ock sur f ace. ] [   Measur ement  of  mor t ar  or  concr et e used i n 
f i l l i ng t he open j oi nt s and cr acks i n t he r ock sur f ace wi l l  be made by t he 
squar e met er  yar d based on t he hor i zont al  pr oj ect i on of  t he ar ea obt ai ned 
f r om a sur vey per f or med bef or e appl i cat i on. ] [   Measur ement  of  mor t ar  or  
concr et e used i n f i l l i ng t he open j oi nt s and cr acks i n t he r ock sur f ace 
wi l l  be t he bags of  cement  used. ]

1. 1. 4. 3   Uni t  of  Measur e

Uni t  of  measur e:   cubi c met er s yar ds.

[ 1. 1. 5   Set t l ement  Gages

No separ at e payment  wi l l  be made f or  f ur ni shi ng,  i nst al l i ng,  and 
mai nt ai ni ng set t l ement  gages dur i ng embankment  const r uct i on as speci f i ed 
her ei n,  i f  used,  i ncl udi ng measur ement s r equi r ed t o be made by t he 
Cont r act or ,  and shal l  be at  t he expense of  t he Cont r act or .   No separ at e 
payment  wi l l  be made f or  compact i on of  f i l l  ar ound and over  t he set t l ement  
gages or  f or  i nt er f er ence wi t h t he Cont r act or ' s oper at i ons r esul t i ng f r om 
t he set t l ement  gage i nst al l at i ons.

][ 1. 1. 6   Cor e Bor i ngs Ut i l i zed t o Measur e Foundat i on Set t l ement

No separ at e payment  wi l l  be made f or  cor e bor i ngs per f or med f or  measur ement  
of  f oundat i on set t l ement  and shal l  be at  t he expense of  t he Cont r act or .

] 1. 2   REFERENCES

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

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out s i de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y  
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.
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Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y  
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

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

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

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

AASHTO M 43 ( 2005;  R 2009)  St andar d Speci f i cat i on f or  
Si zes of  Aggr egat e f or  Road and Br i dge 
Construction

ASTM I NTERNATI ONAL ( ASTM)

ASTM C33/ C33M ( 2016)  St andar d Speci f i cat i on f or  Concr et e 
Aggregates

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

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

ASTM 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 D2216 ( 2010)  Labor at or y Det er mi nat i on of  Wat er  
( Moi st ur e)  Cont ent  of  Soi l  and Rock by Mass

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

ASTM D2937 ( 2017;  E 2017)  St andar d Test  Met hod f or  
Densi t y of  Soi l  i n Pl ace by t he 
Dr i ve- Cyl i nder  Met hod

ASTM D422 ( 1963;  R 2007;  E 2014;  E 2014)  
Par t i c l e- Si ze Anal ysi s of  Soi l s

ASTM D4253 ( 2016)  St andar d Test  Met hods f or  Maxi mum 
I ndex Densi t y and Uni t  Wei ght  of  Soi l s 
Usi ng a Vi br at or y Tabl e

ASTM D4254 ( 2016)  St andar d Test  Met hods f or  Mi ni mum 
I ndex Densi t y and Uni t  Wei ght  of  Soi l s and 
Cal cul at i on of  Rel at i ve Densi t y

ASTM D4318 ( 2017)  St andar d Test  Met hods f or  Li qui d 
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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 D4643 ( 2017)  St andar d Test  Met hod f or  
Det er mi nat i on of  Wat er  Cont ent  of  Soi l  and 
Rock by Mi cr owave Oven Heat i ng

ASTM D5195 ( 2014)  Densi t y of  Soi l  and Rock I n- Pl ace 
at  Dept hs Bel ow t he Sur f ace by Nucl ear  
Methods

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 D698 ( 2012;  E 2014;  E 2015)  Labor at or y 
Compact i on Char act er i st i cs of  Soi l  Usi ng 
St andar d Ef f or t  ( 12, 400 f t - l bf / cu.  f t .  
( 600 kN- m/ cu.  m. ) )

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

EM 385- 1- 1 ( 2014)  Saf et y and Heal t h Requi r ement s 
Manual

1. 3   DEFINITIONS

**************************************************************************
NOTE:   Add appl i cabl e def i ni t i ons.

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

1. 3. 1   Clearing

Cl ear i ng consi st s of  t he r emoval  and sat i sf act or y di sposal  of  al l  [ above 
gr ound and bel ow gr ound ] t r ees,  downed t i mber ,  snags,  s l ash,  br ush,  
gar bage,  t r ash,  debr i s,  f enci ng,  and ot her  i t ems occur r i ng i n t he 
desi gnat ed ar eas t o be c l ear ed.

1. 3. 2   Grubbing

Gr ubbi ng consi st s of  t he r emoval  and sat i sf act or y di sposal  of  st umps,  r oot s 
l ar ger  t han [ _____]  mm i nches i n di amet er ,  and mat t ed r oot s f r om t he 
desi gnat ed gr ubbi ng ar eas.   Gr ubbi ng al so i ncl udes f i l l i ng of  hol es f r om 
t he gr ubbi ng oper at i on.

1. 3. 3   Stripping

St r i ppi ng consi st s of  t he r emoval  and sat i sf act or y di sposal  of  cr ops,  
weeds,  gr ass,  and ot her  veget at i ve mat er i al s t o t he gr ound sur f ace[  and 
t opsoi l  t o a dept h of  [ _____]  mm i nches] .

1. 3. 4   Sat i sf act or y Mat er i al s

**************************************************************************
NOTE:   Use of  CH mat er i al  shoul d be avoi ded i f  
possi bl e.   As a mi ni mum,  const r ai nt s shoul d be set  
gover ni ng t hei r  use.

**************************************************************************
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Sat i sf act or y mat er i al s consi st s of  mat er i al s c l assi f i ed i n accor dance wi t h 
ASTM D2487 as CL, [  CH, ]  CL- ML,  ML,  SC,  SP,  SW,  [ _____]  f r ee f r om:   r oot s 
and ot her  or gani c mat t er ;  cont ami nat i on f r om hazar dous,  t oxi c or  
r adi ol ogi cal  subst ances;  t r ash,  debr i s;  and  f r ozen mat er i al s.   Not  al l  
sat i sf act or y mat er i al s can be used i n l evee.   Onl y t he sat i sf act or y 
mat er i al s st at ed above,  meet i ng t he addi t i onal  or  modi f i ed  r equi r ement s of  
par agr aph TYPES OF FI LL MATERI ALS,  can be used f or  l evee const r uct i on.

1. 3. 5   Unsat i sf act or y Mat er i al s

Unsat i sf act or y mat er i al s shal l  not  be used i n any l evee or  ot her  r equi r ed 
f i l l .   Unsat i sf act or y mat er i al s i ncl udes al l  ot her  mat er i al s t hat  ar e not  
def i ned above as sat i sf act or y mat er i al s.

1. 3. 6   Embankment

The t er ms " l evee"  or  " embankment "  as used i n t hese speci f i cat i ons ar e 
def i ned as t he ear t h [ and r ock ] f i l l  por t i ons of  t he l evee st r uct ur e or  
ot her  f i l l s  r el at ed t o t he l evee st r uct ur e,  i ncl udi ng [ cut - of f  t r ench]  and 
i ncl udes al l  t ypes of  ear t h f i l l  [ and f i l t er  mat er i al s ] f or  t he l evee [ and 
cut - of f  t r ench, ]  and al l  ot her  f i l l s  wi t hi n t he l i mi t s of  t he l evee [ ,  
except i ng t hose st one and f i l t er  mat er i al s used f or  s l ope pr ot ect i on,  whi ch 
ar e descr i bed i n par agr aph [ _____] ] .

1. 3. 7   Backfill 

Backf i l l  as used i n t hi s sect i on i s def i ned as t hat  f i l l  mat er i al  whi ch 
cannot  be pl aced ar ound or  adj acent  t o a st r uct ur e unt i l  t he st r uct ur e i s 
compl et ed or  unt i l  a speci f i ed t i me i nt er val  has el apsed af t er  compl et i on.

1. 3. 8   Excavation 

Excavat i on consi st s of  r emoval  of  mat er i al  t o t he l i nes and gr ades shown on 
t he dr awi ngs,  or  as ot her wi se di r ect ed or  appr oved by t he Cont r act i ng 
Of f i cer  and as descr i bed i n par agr aph [ _____]  EXCAVATI ON i n PART 3 
EXECUTION.

1. 3. 9   Cl assi f i cat i on of  Soi l s

Mat er i al s used t o const r uct  t he embankment s and f or  backf i l l s  shal l  be 
c l assi f i ed i n accor dance wi t h ASTM D2487 ( Uni f i ed Soi l  Cl assi f i cat i on 
Syst em) .   Cohesi onl ess mat er i al s i ncl ude mat er i al s  c l assi f i ed i n ASTM D2487 
as GW,  GP,  SW,  and SP.   Cohesi ve mat er i al s i ncl ude mat er i al s c l assi f i ed as 
GC,  SC,  ML,  CL,  MH,  and CH.   Mat er i al s c l assi f i ed as GM and SM wi l l  be 
i dent i f i ed as cohesi onl ess onl y when t he f i nes ar e nonpl ast i c.

1. 3. 10   Degr ee of  Compact i on

1. 3. 10. 1   Cohesi ve Mat er i al

**************************************************************************
Not e:   I f  a hi gher  compact i ve ef f or t  t han i s 
at t ai nabl e by ASTM D698 i s desi r ed,  ASTM D1557 may 
be ut i l i zed and r ef er ences t o ASTM D698,  r el at i ve t o 
compact i ve ef f or t ,  shoul d be changed t o ASTM D1557.

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

Degr ee of  compact i on i s expr essed as a per cent age of  t he maxi mum densi t y 
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obt ai ned by t he t est  pr ocedur e pr esent ed i n [ ASTM D698]  [ ASTM D1557], 
abbr evi at ed her ei naf t er  as per cent  l abor at or y maxi mum densi t y.

1. 3. 10. 2   Cohesi onl ess Mat er i al

**************************************************************************
Not e:   Fact or s such as ( but  not  l i mi t ed t o)  s i t e 
speci f i c  mat er i al s,  avai l abi l i t y  of  t est i ng 
equi pment  and l ocal  pr act i ce may make i t  mor e 
pr act i cal  t o ut i l i ze met hods ot her  t han ASTM D4253 
and ASTM D4254 t o cont r ol  t he degr ee of  compact i on 
of  cohesi onl ess mat er i al .   I f  ot her  met hods ar e 
ut i l i zed t he appr opr i at e sect i ons of  t he 
speci f i cat i ons shoul d be modi f i ed t o r ef l ect  met hod 
sel ect ed.   The ot her  met hods used i ncl ude compar i son 
of  i n- pl ace densi t y t o ei t her  t he maxi mum Pr oct or  
densi t y or  t he maxi mum densi t y obt ai ned by ASTM 
D4253 ( i f  v i br at or y t abl e i s avai l abl e) .

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

Degr ee of  compact i on i s expr essed as a per cent age of  t he r el at i ve densi t y 
i n accor dance wi t h ASTM D4253 and ASTM D4254.

1. 4   SYSTEM DESCRI PTI ON

The wor k cover ed by t hi s sect i on consi st s of  f ur ni shi ng al l  equi pment ,  
l abor ,  mat er i al s ,  and i nci dent al s,  and per f or mi ng al l  oper at i ons necessar y 
for  t he c l ear i ng,  gr ubbi ng,  and st r i ppi ng of  t he ar eas speci f i ed her ei n or  
i ndi cat ed on t he dr awi ngs,  and f or  t he r emoval  and di sposal  of  c l ear ed,  
gr ubbed,  and st r i pped mat er i al s, [  r emoval  or  pl uggi ng of  exi st i ng dr ai nage 
st r uct ur es, ]  and r ef i l l i ng of  hol es r esul t i ng f r om gr ubbi ng;  excavat i on of  
bor r ow ar eas [ and exi st i ng l evees, ]  and f or  al l  ot her  excavat i ons 
i nci dent al  t o t he const r uct i on of  l evees[ ,  channel s]  [ ,  di t ches]  [ ,  
s t r uct ur es]  [ ,  and pondi ng ar eas]  as speci f i ed and shown;  f oundat i on 
pr epar at i on and t he const r uct i on of  l evee embankment s,  i ncl udi ng new l evee,  
enl ar gement  of  exi st i ng l evee,  backf i l l  of  i nspect i on t r enches,  cut of f  
t r enches,  ber ms,  r oad cr ossi ngs,  backf i l l  at  dr ai nage st r uct ur es,  and ot her  
i nci dent al  ear t hwor k as may be necessar y t o compl et e t he l evee as speci f i ed 
her ei n and as shown on t he dr awi ngs.   Al l  wor k under  t hi s sect i on shal l  
compl y wi t h t he r equi r ement s of  EM 385- 1- 1.

1. 4. 1   Embankment  and Backf i l l  Mat er i al s

**************************************************************************
NOTE:   Al l  avai l abl e sour ces of  mat er i al s f or  
embankment  and backf i l l  shoul d be desi gnat ed.

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

At  l east  [ 30]  [ _____]  days pr i or  t o del i ver y of  any Cont r act or - f ur ni shed 
mat er i al  t o t he s i t e of  t he wor k,  submi t  soi l  c l assi f i cat i on t est  r esul t s,  
moi st ur e- densi t y  cur ves,  gr adat i on cur ves,  and l abor at or y r esul t s of  t he 
r equi r ed t est s of  t he pr oposed mat er i al .   Mat er i al s f or  embankment  and 
backf i l l  const r uct i on wi l l  be obt ai ned f r om [ t he bor r ow sour ces]  [ sour ces 
pr ovi ded by t he Cont r act or ]  [ r equi r ed excavat i on] .   Mat er i al s obt ai ned f r om 
r equi r ed excavat i on whi ch meet  or  whi ch can be pr ocessed t o meet  t he 
r equi r ement s f or  each embankment  mat er i al ,  or  any ot her  mat er i al  r equi r ed 
f or  t hi s pr oj ect ,  as speci f i ed her ei n,  may be ut i l i zed [ i n t he appr opr i at e 
zone of ]  [ i n]  t he embankment  or  as backf i l l .   Al l  r oot s,  l i mbs,  and wood 
f r agment s shal l  be r emoved f r om embankment  mat er i al s.   Mat er i al s cont ai ni ng 
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sod,  ot her  or gani c or  per i shabl e mat er i al ,  t r ash,  debr i s,  and f r ozen 
mat er i al s shal l  not  be used i n t he embankment .   Submi t  t o t he Cont r act i ng 
Of f i cer  t he sour ce or  sour ces i nt ended t o pr ovi de mat er i al s f or  embankment  
const r uct i on.   I f  a sour ce i s sel ect ed ot her  t han a commer ci al  quar r y or  
ot her  commer ci al  ent i t y  f r om whi ch ear t h or  r ock mat er i al  wi l l  be di r ect l y 
pur chased and wher e t he Cont r act or  or  hi s subcont r act or  wi l l  per f or m t he 
bor r ow excavat i on,  a wr i t t en st at ement  wi l l  be pr ovi ded t o t he Cont r act i ng 
Of f i cer  i ndi cat i ng per mi ssi on t o ut i l i ze t he ar ea.   I t  i s  t he Cont r act or ' s 
r esponsi bi l i t y  t o obt ai n Feder al ,  St at e,  and l ocal  per mi t s whi ch may be 
r equi r ed f or  excavat i on and r ecl amat i on of  t he bor r ow ar ea.   A copy of  t he 
pl an and pr ocedur es t o be ut i l i zed f or  r ecl amat i on shal l  be f ur ni shed t o 
t he Cont r act i ng Of f i cer  as r equi r ed i n Sect i on [ _____] ,  par agr aph [ _____] .   
The Cont r act i ng Of f i cer  wi l l  r equi r e mat er i al  sampl es f r om any pr oposed 
bor r ow sour ce t o be submi t t ed as i ndi cat ed i n par agr aph Qual i t y Cont r ol .

1. 4. 2   Haul  Roads

**************************************************************************
NOTE:   Haul  r oads ar e hi ghl y pr oj ect  speci f i c .   
Cont r act or  shoul d be gi ven as much l at i t ude as 
f easi bl e t o det er mi ne hi s t r af f i c  pat t er ns.   Haul  
r oads must  be saf e,  not  i nt er f er e wi t h publ i c 
t r af f i c ,  envi r onment al l y  f r i endl y and gener al l y must  
be r est or ed t o pr econst r uct i on condi t i ons.

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

Locat e and const r uct  haul  r oads [ as i ndi cat ed and]  [ as]  [ appr oved by t he 
Cont r act i ng Of f i cer ]  [ wi t hi n t he pr oj ect  boundar i es shown on t he 
dr awi ngs] . [   Pr i or  t o t he commencement  of  const r uct i on submi t  f or  appr oval  
a s i t e pl an det ai l i ng t he l ocat i on of  al l  haul  r oads wi t hi n t he pr oj ect  
l i mi t s. ]  [  Haul  r oad[ s]  bet ween t he bor r ow si t e[ s]  and t he l evee embankment  
shal l  be l ocat ed wi t hi n t he l i mi t s [ shown on t he dr awi ngs]  [ appr oved by t he 
Cont r act i ng Of f i cer ] . ]  [  The l i mi t s of  t he bor r ow haul  r oad shal l  be 
c l ear l y mar ked i n t he f i el d usi ng const r uct i on f enci ng or  s i mi l ar  met hods 
appr oved by t he Cont r act i ng Of f i cer .   Ar eas on each si de of  t he bor r ow haul  
r oad cor r i dor  shal l  not  be di st ur bed. ]   Haul  r oads shal l  be const r uct ed t o 
mai nt ai n t he i nt ended t r af f i c ,  be f r ee dr ai ni ng,  and be mai nt ai ned i n good 
condi t i on t hr oughout  t he cont r act  per i od. [   Any haul  r oad whi ch cr osses any 
cr eek or  dr ai nage channel  shal l  be const r uct ed,  and mai nt ai ned so as t o not  
f l ood ei t her  upst r eam ar eas by r est r i c t i ng st r eam f l ows or  f l ood downst r eam 
ar eas by t he r el ease of  any st or ed wat er  i n t he event  t hat  t he cr ossi ng 
f ai l s  f or  any cause. ]   Haul  r oads const r uct ed dur i ng t he cont r act  dur at i on 
shal l  be r emoved af t er  wor k i s compl et ed and t he i mpact ed ar ea r est or ed t o 
i t s  pr econst r uct i on condi t i ons. [   Pl ow and/ or  scar i f y or  ot her wi se l oosen 
al l  access and haul  r oads ot her  t han exi st i ng r oads t o a mi ni mum of  [ _____]  
mm i nches deep and t he sur f ace shal l  be l ef t  i n a smoot h condi t i on. ]   Al l  
haul  r oads wi t hi n t he r i ght - of - way t hat  wi l l  r emai n as publ i c t hor oughf ar es 
af t er  const r uct i on shal l  be c l eaned dai l y and mai nt ai ned i n t he 
pr econst r uct i on condi t i on.   Al l  cost s associ at ed wi t h t hese haul  r oads 
shal l  be consi der ed as a subsi di ar y obl i gat i on of  t he Cont r act or .

1. 4. 3   Ramps and Cr ossi ngs

Ramps and cr ossi ngs shal l  be const r uct ed at  t he l ocat i ons shown on t he 
dr awi ngs by pl acement  of  a f i l l  as speci f i ed i n par agr aph [ _____] .   Ramps 
and cr ossi ngs shal l  be const r uct ed onl y by addi ng mat er i al  t o t he l evee 
cr own and sl opes.   Ramps shal l  have a [ _____]  met er  f oot  cr own wi dt h,  a 
gr ade not  t o exceed [ _____]  per cent ,  and 1V on [ _____] H si de s l opes.
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1. 4. 4   Runways

**************************************************************************
NOTE:   Runways ar e t empor ar y haul  r oads over  a l evee.

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

Wher e mat er i al  i s  haul ed over  an exi st i ng l evee f or  const r uct i on,  t he 
Cont r act or ,  at  no ext r a cost ,  wi l l  be per mi t t ed t o const r uct  t empor ar y 
r unways over  t he l evee by t he addi t i on of  mat er i al  t o t he l evee cr oss 
sect i on.   For  t he const r uct i on of  r unways,  i f  t he Cont r act or  so desi r es,  
t he exi st i ng l evee may be cut ,  [ but  not  t o exceed a dept h of  [ _____]  met er s 
f eet  bel ow t he cr own]  [ not  t o exceed [ _____]  met er s f eet  bel ow t he pr oj ect  
f l owl i ne]  [ or  100- year  l evel ]  [ not  t o excavat e bel ow el evat i on [ _____]  or  
one hal f  t he hei ght  of  t he l evee,  whi chever  i s  l ess] ,  and pr ovi ded t hat  t he 
cut  i s  made wi t h s i de s l opes not  st eeper  t han 1V on 1H,  and wi t h a mi ni mum 
wi dt h of  haul  r oad of  [ _____]  [ 7. 6]  m [ _____]  [ 25]  f eet  f or  one- way 
t r af f i c ,  and [ _____]  [ 18. 3]  m [ _____]  [ 60]  f eet  f or  t wo- way t r af f i c .   
Cut t i ng i nt o t he exi st i ng l evee at  i nt er val s of  l ess t han [ _____]  [ 152]  m 
[ _____]  [ 500]  l i near  f eet  f or  t he [ _____]  [ 7. 6] - m [ _____]  [ 25] - f oot  bot t om 
wi dt hs or  l ess t han [ _____]  [ 304]  m [ _____]  [ 1, 000]  l i near  f eet  f or  t he 
[ _____]  [ 18. 3] - m [ _____]  [ 60] - f oot  bot t om  wi dt hs wi l l  not  be al l owed,  and 
no mor e t han [ _____]  r unways shal l  be open at  one t i me.   St ockpi l e,  as 
di r ect ed by t he Cont r act i ng Of f i cer ,  suf f i c i ent  sui t abl e l evee embankment  
mat er i al  t o const r uct  emer gency c l osur e of  t he cut s.

1. 4. 5   Cl osur e of  Runways

Wher e r unways have been cut  t hr ough t he l evee,  t he Cont r act i ng Of f i cer  
r eser ves t he r i ght  t o or der  t hei r  c l osur e at  no addi t i onal  cost  t o t he 
Gover nment  at  any t i me t hat  such r unways may endanger  t he secur i t y of  t he 
l evee.   Just  pr i or  t o r est or at i on of  t he r unway,  t he bot t om of  any cut  made 
i n t he l evee shal l  be br oken t o a dept h of  [ _____]  [ 300]  mm [ _____]  [ 6]  
i nches and t he s i de s l opes t hor oughl y scar i f i ed.   The r est or at i on shal l  be 
made wi t h sui t abl e embankment  mat er i al ,  pl aced and compact ed as pr ovi ded i n 
par agr aph [ _____] .   Mat er i al  used i n t he const r uct i on of  t he appr oach r amps 
of  t he r unways shal l  be r emoved and may be used f or  f i l l ,  i f  sat i sf act or y.   
I f  not  used f or  f i l l ,  t he mat er i al  shal l  be di sposed of  by pl aci ng i t  i n 
abandoned por t i ons of  t he bor r ow ar eas or  by any ot her  met hod speci f i ed i n 
par agr aph di sposal  of  mat er i al . [   No sect i on of  t he l evee shal l  be degr aded 
or  weakened t o pr ovi de r unways nor  shal l  exi st i ng r unways r emai n open 
dur i ng t he nonwor k season descr i bed i n [ GENERAL CONTRACT REQUI REMENTS] ,  
[ par agr aph]  [ Cl ause]  EXCLUSI ON OF PERI ODS I N COMPUTI NG COMPLETI ON 
SCHEDULES,  unl ess ot her wi se appr oved i n wr i t i ng by t he Cont r act i ng Of f i cer . ]

1. 4. 6   Stockpiling

**************************************************************************
NOTE:   Cost  of  s t ockpi l i ng embankment  f i l l  mat er i al  
shoul d be i ncl uded i n t he pr i ce f or  pl aci ng f i l l  i n 
t he l evee embankment .

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

Any on- si t e st ockpi l i ng of  embankment  mat er i al s shal l  be i n accor dance wi t h 
par agr aph [ _____]  St ockpi l es. [   No payment  wi l l  be made f or  such 
st ockpi l i ng nor  f or  t he r el oadi ng and haul i ng of  t hese mat er i al s t o t hei r  
f i nal  posi t i on. ]
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1. 4. 7   Sl i des and Foundat i on Fai l ur es

When sl i di ng occur s i n any par t  of  t he embankment  and backf i l l s  pr escr i bed 
i n t hi s sect i on af t er  t hey have been pl aced,  but  pr i or  t o f i nal  accept ance 
of  al l  wor k under  t he cont r act ,  r epai r  t he s l i de as di r ect ed by t he 
Cont r act i ng Of f i cer .   When t he s l i de i s caused t hr ough t he f aul t  of  t he 
Cont r act or ,  t he r epai r  shal l  be made at  no cost  t o t he Gover nment .   When 
t he s l i de i s not  t he f aul t  of  t he Cont r act or ,  an equi t abl e adj ust ment  i n 
t he cont r act  pr i ce shal l  be made pur suant  t o FAR 52. 243- 4 Changes t o cover  
t he cost  of  t he r epai r s.

1. 4. 8   Dr ai nage Requi r ement s

**************************************************************************
NOTE:   Modi f y t he f ol l owi ng par agr aph f or  speci f i c  
j ob condi t i ons such as f i l l  pl aced i n/ under  wat er .

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

Submi t  wr i t t en evi dence consi st i ng of  an aut hent i cat ed copy of  t he 
[ conveyance]  [ easement ]  under  whi ch t he Cont r act or  acqui r ed t he pr oper t y 
r i ght s and access t her et o,  pr epar ed and execut ed i n accor dance wi t h 
appl i cabl e St at e and l ocal  r equi r ement s.   Do not  bl ock or  r est r i c t  t he f l ow 
i n a nat ur al  dr ai n,  exi st i ng cul ver t ,  di t ch or  channel  at  any t i me wi t hout  
obt ai ni ng pr i or  wr i t t en appr oval  f r om t he Cont r act i ng Of f i cer .   Thi s 
appr oval  wi l l  not  r el i eve t he Cont r act or  f r om r esponsi bi l i t y  f or  any damage 
caused by t he oper at i on.   Moni t or  t he [ r i ver ]  [ canal ]  [ s t r eam]  f l ow and 
pr ovi de suf f i c i ent  f r ee di schar ge ar eas so t hat  condi t i ons ar e not  wor sened 
upst r eam or  downst r eam by possi bl e f l oods dur i ng const r uct i on.   Sur f ace 
wat er  shal l  be di r ect ed away f r om excavat i ons and const r uct i on s i t es so as 
t o pr event  er osi on and under mi ni ng of  f oundat i ons.   Di ver si on di t ches,  
di kes,  and gr adi ng shal l  be pr ovi ded and mai nt ai ned as necessar y dur i ng 
const r uct i on.   Excavat ed s l opes and backf i l l  sur f aces shal l  be pr ot ect ed t o 
pr event  er osi on and sl oughi ng.   Excavat i on shal l  be per f or med so t hat  t he 
s i t e and t he ar ea i mmedi at el y sur r oundi ng t he s i t e and af f ect i ng oper at i ons 
at  t he s i t e shal l  be cont i nual l y and ef f ect i vel y dr ai ned.   I f  pr i vat e 
pr oper t y i s  t o be used f or  dr ai nage,  submi t  wr i t t en evi dence t hat  t he r i ght  
has been obt ai ned f r om t he pr oper t y owner  f or  dr ai nage on hi s pr oper t y.

1. 5   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.   
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Codes f or  Ar my pr oj ect s usi ng t he Resi dent  
Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i c t  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i c t  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y  ar e not  used f or  Navy,  
Ai r  For ce,  and NASA pr oj ect s.

Use t he " S"  c l assi f i cat i on onl y i n SD- 11 Cl oseout  
Submi t t al s.   The " S"  f ol l owi ng a submi t t al  i t em 
i ndi cat es t hat  t he submi t t al  i s  r equi r ed f or  t he 
Sust ai nabi l i t y  eNot ebook t o f ul f i l l  f eder al l y  
mandat ed sust ai nabl e r equi r ement s i n accor dance wi t h 
Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.

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

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

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 . ]  [ 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- 02 Shop Dr awi ngs

Dr ai nage Requi r ement s

SD- 03 Pr oduct  Dat a

Shor i ng,  Sheet i ng,  and Br aci ng;  G[ ,  [ _____] ]

Excavat i on;  G[ ,  [ _____] ]

Bor r ow Ar eas;  G[ ,  [ _____] ]

Pl an of  Oper at i ons;  G[ ,  [ _____] ]

Embankment  and Backf i l l  Mat er i al s ;  G[ ,  [ _____] ]

Fi l t er  Sand;  G[ ,  [ _____] ]

Nucl ear  Densi t y;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Measur ement  of  Fi l l  Mat er i al

1. 6   REGULATORY REQUI REMENTS

**************************************************************************
NOTE:   I ncl ude t he appl i cabl e st at e hi ghway 
depar t ment  document  t i t l e i n whi ch an accept abl e 
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gr adat i on f or  t he concr et e aggr egat e i s pr esent ed.
**************************************************************************

The [ st at e st at ut or y and r egul at or y r equi r ement s]  [ _____]  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.

1. 7   PERMITS

**************************************************************************
NOTE:   Ref er ence appl i cabl e Feder al ,  St at e and Local  
per mi t  r equi r ement s such as per mi t s f or  di sposal  and 
haul i ng of  mat er i al s,  er osi on cont r ol ,  bur ni ng,  
et c.   The t er ms and condi t i ons i n any per mi t s and 
envi r onment al  commi t ment s obt ai ned by t he Gover nment  
must  be made a par t  of  t he cont r act .   The desi gner  
must  i ncl ude t echni cal  r equi r ement s necessar y t o 
compl y wi t h t hese t er ms and commi t ment s.

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

I n accor dance wi t h FAR 52. 236- 7 Per mi t s and Responsi bi l i t i es,  obt ai n al l  
necessar y per mi t s r equi r ed f or  di sposal ,  haul i ng,  er osi on cont r ol ,  bur ni ng,  
[ _____] ,  and pay al l  f ees associ at ed wi t h per mi t t i ng and compl i ance. [   I n 
addi t i on,  t he Gover nment  has obt ai ned per mi t s f or  st or m wat er  di schar ge[  
and [ _____] ] , as speci f i ed i n Sect i on 01 57 19 TEMPORARY ENVI RONMENTAL 
CONTROLS.   Compl y wi t h t he t er ms of  t hese per mi t s and wi t h t he r equi r ement s 
of  Sect i on 01 57 19 TEMPORARY ENVI RONMENTAL CONTROLS,  and t hi s sect i on. ]

1. 8   PROJECT SI TE CONDI TI ONS

1. 8. 1   Pr ot ect i on of  Cul t ur al  and Nat ur al  Resour ces

Al l  wor k and oper at i ons shal l  compl y wi t h t he r equi r ement s of  Sect i on 
01 57 19 TEMPORARY ENVI RONMENTAL CONTROLS and wi t h t he r equi r ement s of  t hi s 
section.

1. 8. 2   Pr ot ect i on of  Man- Made Faci l i t i es and Nat ur al  Feat ur es

Tr ees wi t hi n t he c l ear i ng ar ea shal l  be f el l ed i n such a manner  as t o avoi d 
damage t o t r ees l ef t  st andi ng and t r ees out s i de t he c l ear i ng ar ea,  exi st i ng 
bui l di ngs,  man- made f aci l i t i es and nat ur al  f eat ur es,  wi t h due r egar d t o t he 
saf et y of  empl oyees and ot her s,  and i n compl i ance wi t h EM 385- 1- 1.   
Excavat i on shal l  f ol l ow t he same r equi r ement s speci f i ed above f or  f el l i ng 
t r ees and shal l  be i n compl i ance wi t h EM 385- 1- 1.   Exi st i ng ut i l i t y  l i nes 
t hat  ar e shown on t he dr awi ngs or  t he l ocat i ons of  whi ch ar e made known t o 
t he Cont r act or  pr i or  t o excavat i on and t hat  ar e t o be r et ai ned shal l  be 
pr ot ect ed f r om damage dur i ng excavat i on.   When ut i l i t y  l i nes t hat  ar e t o be 
r emoved ar e encount er ed wi t hi n t he ar ea of  oper at i ons,  not i f y t he 
appl i cabl e ut i l i t y  compani es i n suf f i c i ent  t i me f or  measur es t o be t aken t o 
pr event  i nt er r upt i on of  t he ser vi ces.

1. 8. 3   Hi st or i cal ,  Ar cheol ogi cal ,  and Cul t ur al  Resour ces

Hi st or i cal ,  ar cheol ogi cal ,  and cul t ur al  r esour ces wi t hi n t he Cont r act or ' s 
wor k l i mi t s [ ar e known t o exi st ]  [ may exi st ] .   I f ,  dur i ng const r uct i on 
act i v i t i es,  t he Cont r act or  obser ves i t ems t hat  may have hi st or i cal  or  
ar cheol ogi cal  val ue,  such obser vat i ons shal l  be r epor t ed i mmedi at el y t o t he 
Cont r act i ng Of f i cer  so t hat  appr opr i at e aut hor i t i es may be not i f i ed and a 
det er mi nat i on made as t o t hei r  s i gni f i cance and what ,  i f  any,  speci al  
di sposi t i on of  t he f i nds shoul d be made.   Cease al l  act i v i t i es t hat  may 
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r esul t  i n t he dest r uct i on of  t hese r esour ces and pr event  t he wor ker s f r om 
t r espassi ng on or  ot her wi se damagi ng such r esour ces.

1. 8. 4   Subsur f ace Dat a

Subsur f ace soi l  bor i ng l ogs ar e [ shown on t he dr awi ngs]  [ i ncl uded i n t hese 
speci f i cat i ons] .   Subsur f ace i nvest i gat i on r epor t s and sampl es of  mat er i al s 
obt ai ned f r om subsur f ace i nvest i gat i ons may be exami ned at  t he [ _____]  
Di st r i c t  Of f i ce.   These dat a r epr esent  subsur f ace i nf or mat i on at  t he bor i ng 
l ocat i ons;  however ,  var i at i ons may exi st  i n t he subsur f ace bet ween bor i ng 
l ocat i ons.   Gr oundwat er  l evel s i ndi cat ed on t he soi l  bor i ng l ogs wer e 
l evel s f ound at  t he t i me of  expl or at i on.   The gr oundwat er  t abl e can var y 
s i gni f i cant l y dependi ng on t i me of  year ,  var i at i on f r om nor mal  
pr eci pi t at i on,  and r i ver  st age or  t i de l evel .

1. 9   MERCHANTABLE TI MBER

Mer chant abl e t i mber  r emai ni ng wi t hi n t he ar eas t o be c l ear ed on or  af t er  
t he dat e of  awar d of  t hi s cont r act  may be di sposed of  as t he Cont r act or  
sees f i t ,  as l ong as such mer chant abl e t i mber  i s ei t her  r emoved f r om t he 
r i ght s- of - way or  i s  sat i sf act or i l y  di sposed of  i n accor dance wi t h t he 
par agr aph DI SPOSI TI ON OF CLEARED,  GRUBBED,  AND STRI PPED MATERI AL 
DI SPOSI TI ON OF EXCAVATED MATERI AL and t he Cont r act or  compl i es wi t h al l  
appl i cabl e St at e and l ocal  r egul at i ons and l aws.

1. 10   SEQUENCING

1. 10. 1   Cl ear i ng and Gr ubbi ng

Al l  c l ear i ng and gr ubbi ng wor k shal l  be compl et ed at  l east  [ 100]  [ _____]  
met er s [ 300] [ _____]  f eet  i n advance of  embankment  const r uct i on. [   I n 
l ocat i ons wher e wor k on dr ai nage st r uct ur es i s per f or med pr i or  t o 
embankment  const r uct i on,  al l  c l ear i ng and gr ubbi ng shal l  be compl et ed f or  
t he st r uct ur e at  l east  [ _____]  met er s f eet  on each si de of  t he st r uct ur e,  
measur ed al ong t he l evee cent er l i ne and [ _____]  met er s f eet  per pendi cul ar  
t o t he st r uct ur e. ]   I f  r egr owt h of  veget at i on or  t r ees occur s af t er  
c l ear i ng and gr ubbi ng and bef or e pl acement  of  embankment ,  t he Cont r act or  
wi l l  be r equi r ed t o c l ear  and gr ub agai n pr i or  t o embankment  const r uct i on.

1. 10. 2   Stripping

Af t er  i nspect i on and accept ance of  c l ear ed and gr ubbed ar eas,  st r i ppi ng may 
pr oceed.   Al l  s t r i ppi ng wor k shal l  be compl et ed not  mor e t han [ _____]  met er s
 f eet  i n advance of  embankment  const r uct i on.

PART 2   PRODUCTS

**************************************************************************
NOTE:   Af t er  " PART 2 PRODUCTS"  above,  i nser t  t he 
f ol l owi ng " ( NOT APPLI CABLE) " ,  i f  t her e ar e no 
subpar agr aphs i n PART 2.   PART 2 mat er i al  
r equi r ement s shoul d be added f or  cont r act s i n whi ch 
t he Cont r act or  i s  r equi r ed t o suppl y mat er i al s.

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

2. 1   HAUL ROAD MATERI ALS

[_____].
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2. 2   TYPES OF FI LL MATERI ALS

**************************************************************************
NOTE 1:   The t ypes of  f i l l  mat er i al s used f or  l evee 
const r uct i on usual l y depend on t he avai l abi l i t y  of  
mat er i al s f r om r equi r ed const r uct i on excavat i on and 
t he near by bor r ow sour ces.   The mat er i al  t ypes 
l i s t ed bel ow as sat i sf act or y mat er i al s ar e of t en 
used i n l evee const r uct i on.

2:   Separ at e par agr aphs,  such as t hose bel ow,  shoul d 
be i ncl uded f or  each mat er i al  t ype t hat  i s  t o be 
pl aced under  a cont r act .   The pl ans shoul d c l ear l y  
show,  wi t h l abel s,  t he l ocat i on of  t he f i l l  t ypes.   
Embankment  f i l l s  shoul d i ncl ude,  but  not  be l i mi t ed 
t o,  t he l evee,  ber ms,  i nspect i on t r ench,  cut of f  
t r enches and any ot her  speci f i ed f i l l .   Thi s al l ows 
t he Desi gner  and Speci f i cat i ons Engi neer  t o use 
mul t i pl e f i l l  t ypes wi t hi n t he same cont r act  and 
cl ear l y i ndi cat e l ocat i ons of  each t ype.   The t ypes 
of  sat i sf act or y mat er i al s shoul d be edi t ed f or  each 
t ype of  f i l l .   The bi d schedul e shoul d i ncl ude a 
l i ne f or  each t ype of  f i l l .   Wher e mul t i pl e f i l l s  
ar e pl aced i n l ayer s,  t he measur ement ,  payment  and 
t ol er ance par agr aphs shoul d be edi t ed t o speci f y t he 
i nt er f aces of  t he mul t i pl e f i l l  t ypes.

Omi t  t he f ol l owi ng soi l  t ypes whi ch ar e not  
appl i cabl e t o t he speci f i c  pr oj ect .

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

2. 2. 1   [ Sel ect  Fi l l

Sel ect  f i l l  embankment  mat er i al  shal l  be obt ai ned f r om [ t he bor r ow si t e 
pr ovi ded by t he Gover nment ]  [ sour ces pr ovi ded by t he Cont r act or ]  [ r equi r ed 
excavat i on] .   The sel ect  f i l l  mat er i al  shal l  consi st  of  sat i sf act or y 
mat er i al s c l assi f i ed i n accor dance wi t h ASTM D2487 as [ _____] . ]

2. 2. 2   [ I mper vi ous Fi l l

**************************************************************************
NOTES:   Caut i on shoul d be exer ci sed r egar di ng t he 
use of  hi gh pl ast i c i t y c l ay and s i l t  ( CH,  MH)  soi l s 
wi t h Pl ast i c i t y I ndi ces gr eat er  t han about  40 ( 30 i n 
dr y c l i mat es and 50 i n humi d c l i mat es) .   Spr eadi ng 
and compact i ng CH or  MH mat er i al s  can al so pr esent  
const r uct abi l i t y  pr obl ems due t o di f f i cul t y 
mai nt ai ni ng pr oper  moi st ur e cont ent .   These soi l s 
ar e suscept i bl e t o shr i nkage and cr acki ng upon 
dr yi ng.   Seasonal  cycl es of  swel l i ng and shr i nkage 
can al so r esul t  i n l oss of  shear  st r engt h,  whi ch may 
ul t i mat el y r esul t  i n s l ope i nst abi l i t y .   Chemi cal  
t r eat ment ,  such as l i me,  has been used t o r educe t he 
PI  and pot ent i al  f or  cr acki ng.

I mper vi ous Fi l l  mat er i al  shal l  not  be compact ed 
usi ng v i br at or y r ol l er s.

**************************************************************************
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Thi s mat er i al  shal l  consi st  of  sat i sf act or y i mper v i ous mat er i al  c l assi f i ed 
as l ean c l ay ( CL) , [  f at  c l ay ( CH) , ]  l ow pl ast i c i t y  s i l t  ( ML) , [  hi gh 
pl ast i c i t y s i l t  ( MH) , ]  [ sand cont ai ni ng mor e t han 30 per cent  of  c l ay ( CL) , ]  
and bor der l i ne c l ay and si l t  ( CL- ML)  i n accor dance wi t h ASTM D2487.]

2. 2. 3   [ Per vi ous Fi l l

**************************************************************************
NOTE:   The desi gner  shoul d def i ne t he t ypes of  
mat er i al  whi ch ar e accept abl e as Random Fi l l .

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

Thi s mat er i al  shal l  consi st  of  sat i sf act or y per vi ous mat er i al  c l assi f i ed as 
wel l  gr aded sand ( SW) ,  poor l y gr aded sand ( SP)  i n accor dance wi t h ASTM D2487.]

2. 2. 4   [ Random Fi l l

Random f i l l  shal l  consi st  of  any sat i sf act or y  mat er i al s[  ot her  t han t hose 
cl assi f i ed i n ASTM D2487 as [ _____] ]  [ and any s i l t  or  sand wi t h a 
uni f or mi t y coef f i c i ent  ( Cu)  l ess t han 6] . [   Random f i l l  may consi st  of  
sel ect  f i l l ,  i mper vi ous f i l l ,  and per vi ous f i l l ,  or  a combi nat i on of  t hem. ] ]

2. 2. 5   Random Rock

**************************************************************************
NOTE:   Random r ock i s somet i mes used i n l evee 
const r uct i on t o bui l d up an under wat er  l evee t oe 
f oundat i on or  t o but t r ess a s l ope i n a const r i ct ed 
ar ea.   Due t o i t s  hi gh per meabi l i t y ,  r andom r ock or  
per vi ous f i l l  shoul d not  be used al one as l evee f i l l  
mat er i al .   The desi gner  shoul d sel ect  t he t ypes of  
accept abl e r ock mat er i al  and t he maxi mum al l owabl e 
per cent  f i nes.

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

Random r ock shal l  consi st  pr i mar i l y  of  [ _____]  ( shal e,  s i l t s t one,  
sandst one,  gr ani t e or  l i mest one)  obt ai ned f r om a sour ce pr ovi ded by t he 
Cont r act or .   The r andom r ock shal l  be f r ee of  s i l t ,  c l ay,  or  ot her  ear t h 
mat er i al  i n quant i t i es gr eat er  t han [ _____]  [ 5]  per cent  by wei ght ,  and 
shal l  cont ai n no debr i s or  or gani c mat er i al .   Random r ock shal l  be 
r easonabl y wel l - gr aded and t he l ar gest  st ones shal l  have a maxi mum 
di mensi on not  exceedi ng [ _____]  [ 450]  mm [ _____]  [ 18]  i nches.   Rock 
pr oduct i on at  t he sour ce shal l  be cont r ol l ed such t hat  not  mor e t han 20 
per cent  of  t he mat er i al  has a maxi mum di mensi on bet ween adj acent  ear t h f i l l  
shal l  be choked of f  wi t h a l ayer  of  f i ner  r andom r ock mat er i al .   Random 
r ock pl aced wi t hi n 1 met er  3 f eet  of  any st r uct ur e shal l  have a maxi mum 
si ze of  125 mm 5 i nches.

[ 2. 2. 6   Coar se Dr ai nage Gr avel

Coar se gr avel  mat er i al  f or  t he [ r ect angul ar  and t r apezoi dal ]  t oe dr ai ns 
shal l  be obt ai ned f r om a sour ce pr ovi ded by t he Cont r act or .   Coar se 
dr ai nage gr avel  shal l  be non- cal car eous,  composed of  t ough dur abl e 
par t i c l es,  and shal l  not  cont ai n any or gani c mat er i al  or  sof t ,  f r i abl e 
par t i c l es i n quant i t i es.   Bl ast  f ur nace sl ag wi l l  not  be per mi t t ed.   The 
gr avel  mat er i al  i n- pl ace shal l  meet  t he r equi r ement s of  AASHTO M 43,  Si ze 
No.  57.
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][ 2. 2. 7   Fi ne Dr ai nage Gr avel

**************************************************************************
NOTE:   I dent i f y sour ce of  mat er i al s.

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

Fi ne dr ai nage gr avel  shal l  be obt ai ned f r om a sour ce [ pr ovi ded by t he 
Cont r act or ] .   Fi ne dr ai nage gr avel  mat er i al  shal l  be non- cal car eous,  
composed of  t ough dur abl e par t i c l es,  and shal l  not  cont ai n or gani c 
mat er i al .   The f i ne dr ai nage gr avel  i n- pl ace shal l  meet  t he r equi r ement s of  
AASHTO M 43,  Si ze No.  8.

][ 2. 2. 8   Fi l t er  Sand

At  l east  [ 30]  [ _____]  days pr i or  t o del i ver y of  any Cont r act or - f ur ni shed 
mat er i al  t o t he wor ksi t e,  submi t  soi l  c l assi f i cat i on t est  r esul t s and a 
gr adat i on cur ve f or  each of  t he pr oposed f i l t er  mat er i al s t o be used.   Fi ne 
aggr egat e f or  t he f i l t er  sand i n- pl ace shal l  meet  t he qual i t y  r equi r ement s 
of ASTM C33/ C33M gr adi ng f or  f i ne aggr egat e wi t h addi t i onal  l i mi t s  on t he 
al l owabl e per cent age passi ng t he No.  200 si eve as speci f i ed bel ow.

SI EVE SI ZE U. S.  STANDARD
SQUARE MESH

PERCENTAGE BY WEI GHT
PASSI NG I NDI VI DUAL SI EVE

9. 5 mm3/ 8- i nch 100

4. 75 mmNo.  4 95-100

1. 18 mmNo.  16 50-85

150 µmNo.  100 2-10

75 µmNo.  200 0-5

Addi t i onal l y,  t he f i l t er  sand shal l  not  cont ai n any or gani c mat t er  or  sof t  
f r i abl e par t i c l es.

] 2. 2. 9   Bedding

Beddi ng mat er i al ,  pl aced as a backi ng l ayer  shal l  consi st  of  sat i sf act or y 
per vi ous f i l l  mat er i al  sat i sf y i ng t he mat er i al  r equi r ement s pr esent ed i n 
[ Sect i on 31 36 00 WI RE MESH GABI ONS[  AND MATTRESSES] ]  and [ Sect i on 35 31 19 
STONE,  CHANNEL,  SHORELI NE/ COASTAL PROTECTI ON FOR STRUCTURES] .

2. 2. 10   Topsoil

Topsoi l  consi st s of  or gani c soi l  and shal l  be pl aced on t he l evee s l opes as 
shown on t he cont r act  dr awi ngs and as speci f i ed i n Sect i on [ 32 92 23 
SODDI NG]  [ _____] .

2. 2. 11   Semi compact ed Fi l l

**************************************************************************
NOTE:   The desi gner  shoul d l i s t  t he mat er i al  t ypes 
t hat  ar e accept abl e f or  semi compact ed f i l l ,  whi ch 
can be def i ned i n t er ms of  pr evi ousl y def i ned f i l l  
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t ypes or  basi c mat er i al  t ypes.
**************************************************************************

Mat er i al  f or  semi compact ed f i l l  shal l  consi st  of  sat i sf act or y mat er i al s 
c l assi f i ed i n accor dance wi t h ASTM D2487 as [ _____] .

2. 2. 12   Uncompact ed Fi l l

**************************************************************************
NOTE:   The desi gner  shoul d l i s t  t he mat er i al  t ypes 
t hat  ar e accept abl e f or  uncompact ed f i l l ,  whi ch can 
be def i ned i n t er ms of  pr evi ousl y def i ned f i l l  t ypes 
or  basi c mat er i al  t ypes.

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

Mat er i al  f or  uncompact ed f i l l  shal l  consi st  of  sat i sf act or y mat er i al s 
c l assi f i ed i n accor dance wi t h ASTM D2487 as [ _____] .

2. 2. 13   Hydr aul i c Fi l l  f or  Ber ms and Depr essed Ar eas

**************************************************************************
NOTE:   Caut i on shoul d be used when speci f y i ng 
hydr aul i c f i l l .   Hydr aul i c f i l l  i s  t o be used onl y 
i n st abi l i t y  ber ms,  pi t  f i l l s ,  and seepage ber ms.   
Hydr aul i c f i l l  wi l l  nor mal l y not  be used i n 
const r uct i on f or  l evee embankment .   I n addi t i on t o 
r equi r i ng a l ar ge l evee f oot pr i nt ,  t he l evee 
embankment  const r uct ed by hydr aul i c f i l l  i s  
suscept i bl e t o soi l  l i quef act i on,  and excessi ve 
seepage.   Hydr aul i c f i l l  al so er odes qui ckl y i n a 
s i t uat i on wher e a l evee i s over t opped or  wher e an 
i mper vi ous cover i ng i s penet r at ed.   See t he 
appr opr i at e Engi neer i ng Manual s f or  f ur t her  gui dance.

Ti e t hi s back t o Sect i on 01 45 00. 00 1001 45 00. 00 20
01 45 00. 00 40  QUALI TY CONTROL r equi r ement  f or  
i nspect i on and val i dat i on of  CQC l abor at or i es by t he 
government.

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

Fi l l  shown on t he dr awi ngs as hydr aul i c f i l l  shal l  be pl aced by hydr aul i c 
met hods i n accor dance wi t h t he pl an of  oper at i ons appr oved by t he 
Cont r act i ng Of f i cer .   Thi r t y ( 30)  days pr i or  t o commencement  of  haul  r oad 
const r uct i on or  pl aci ng embankment  and backf i l l ,  whi ch ever  i s  ear l i er ,  
submi t  f or  appr oval  a Pl an of  Oper at i ons f or  accompl i shi ng al l  embankment  
and backf i l l  const r uct i on and f or  t he l ocat i on and const r uct i on of  haul  
r oads.   Thi s pl an shal l  i ncl ude,  but  not  be l i mi t ed t o,  t he pr oposed 
sequence of  const r uct i on f or  embankment  and backf i l l  i t ems,  and met hods and 
t ypes of  equi pment  t o be ut i l i zed f or  al l  embankment  and backf i l l  
oper at i ons,  i ncl udi ng t r anspor t i ng,  pl aci ng,  and compact i on.   Thi s pl an 
shal l  al so i ncl ude t he names and addr esses of  t he [ commer ci al  t est i ng l abs]  
[ engi neer i ng f i r ms]  whi ch wi l l  per f or m t he soi l  t est i ng and i nspect i on and 
descr i be how al l  r equi r ed soi l s t est i ng wi l l  be per f or med.   The dr edged 
mat er i al  shal l  have,  as pl aced,  not  l ess t han [ _____]  per cent  by wei ght  
passi ng U. S.  St andar d Si eve No.  [ _____]  and not  l ess t han [ _____]  per cent  
by wei ght  passi ng a U. S.  St andar d Si eve No.  [ _____] .

SECTI ON 35 41 00  Page 25



2. 3   MANUFACTURED PRODUCTS

**************************************************************************
NOTE:   Add appl i cabl e r equi r ement s.

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

[_____].

2. 4   GROUTS AND DENTAL CONCRETE

Gr out s and dent al  concr et e shal l  be as speci f i ed i n concr et e Sect i on 
[ _____] ,  except  t hat  t he s l ump shal l  be [ _____]  mm i nches f or  dent al  
concrete.

2. 5   STABILIZERS

**************************************************************************
NOTE:   Add appl i cabl e r equi r ement s.

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

[_____].

2. 6   SETTLEMENT GAGES

Set t l ement  gages shal l  be as shown.

PART 3   EXECUTI ON

3. 1   CONSTRUCTION

3. 1. 1   Li nes and Gr ades

The embankment  and backf i l l  shal l  be const r uct ed t o t he l i nes,  gr ades,  and 
cr oss sect i ons i ndi cat ed on t he dr awi ngs,  unl ess ot her wi se di r ect ed by t he 
Cont r act i ng Of f i cer .   The Gover nment  r eser ves t he r i ght  t o i ncr ease or  
decr ease t he f oundat i on wi dt hs and embankment  s l opes or  t o make such ot her  
changes i n t he embankment  or  backf i l l  sect i ons as may be deemed necessar y 
t o pr oduce a saf e st r uct ur e.   Changes i n quant i t i es r esul t i ng f r om such 
r evi s i ons wi l l  not  const i t ut e j ust i f i cat i on f or  change i n cont r act  uni t  
pr i ces,  except  as pr ovi ded f or  i n FAR 52. 211- 18 Var i at i on i n Est i mat ed 
Quant i t y.   I ncr eases i n hei ght  of  sect i on,  made t o compensat e f or  
set t l ement  or  consol i dat i on of  t he embankment  mat er i al  subsequent  t o t he 
compl et i on of  t he embankment ,  wi l l  not  exceed [ _____]  per cent  of  t he hei ght  
above t he f oundat i on at  t he l evee cent er l i ne i ndi cat ed.   The end sl opes and 
si de s l opes of  par t i al  f i l l  sect i ons shal l  not  be st eeper  t han [ one 
ver t i cal  on [ _____]  hor i zont al ]  [ ,  unl ess ot her wi se shown on t he dr awi ngs] .

3. 1. 2   Conduct  of  t he Wor k

Mai nt ai n and pr ot ect  t he embankment  and backf i l l  i n a sat i sf act or y 
condi t i on at  al l  t i mes unt i l  f i nal  compl et i on and accept ance of  al l  wor k 
under  t he Cont r act . [   I f ,  i n t he opi ni on of  t he Cont r act i ng Of f i cer ,  t he 
haul i ng equi pment  causes hor i zont al  shear  pl anes or  s l i cken si des,  r ut t i ng,  
quaki ng,  heavi ng,  cr acki ng,  or  excessi ve def or mat i on of  t he embankment  or  
backf i l l ,  l i mi t  t he t ype,  l oad,  or  t r avel  speed of  t he haul i ng equi pment  on 
t he embankment  or  backf i l l . ]   The Cont r act or  may be r equi r ed t o r emove,  at  
no addi t i onal  payment ,  any embankment  mat er i al  pl aced out s i de of  pr escr i bed 
s l ope l i nes.   Any appr oved embankment  or  backf i l l  mat er i al  whi ch i s  l ost  i n 
t r ansi t  or  r ender ed unsui t abl e af t er  bei ng pl aced i n t he embankment  or  
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backf i l l  and bef or e f i nal  accept ance of  t he wor k shal l  be r epl aced i n a 
sat i sf act or y manner  and no addi t i onal  payment  wi l l  be made t her ef or .   
Excavat e and r emove f r om t he embankment  or  backf i l l  any mat er i al  whi ch i s 
unsat i sf act or y,  di spose of  such mat er i al ,  and r ef i l l  t he excavat ed ar ea as 
di r ect ed,  al l  at  no cost  t o t he Gover nment .

3. 2   CLEARING

Cl ear i ng shal l  be accompl i shed wi t hi n t he l i mi t s of  exi st i ng gr ound t o 
r ecei ve embankment  [ and st r uct ur es] ,  t oget her  wi t h st r i ps [ 1. 5]  [ _____]  
met er s [ 5]  [ _____]  f eet  wi de,  beyond and cont i guous t her et o,  exi st i ng 
l evees t o be degr aded,  pondi ng ar eas,  di t ches,  st r uct ur es,  t r aver ses,  
channel s,  r i pr ap,  r evet ment ,  bor r ow ar eas and r amps.   Tr ees,  downed t i mber ,  
snags,  s l ash,  br ush,  gar bage,  t r ash,  debr i s,  f enci ng and ot her  i t ems shal l  
be c l ear ed [ [ _____]  mm i nches above]  [ f l ush wi t h]  t he exi st i ng gr ound 
sur f ace.   Tr ees and veget at i on desi gnat ed t o be l ef t  st andi ng or  t o r emai n 
shal l  be pr ot ect ed f r om damage f r om const r uct i on oper at i ons.   Cl ear i ng of  
bor r ow ar eas shal l  be l i mi t ed t o t he mi ni mum ar ea r equi r ed f or  const r uct i on 
operations.

3. 3   GRUBBING

Gr ubbi ng shal l  be accompl i shed wi t hi n t he l i mi t s of  exi st i ng gr ound t o 
r ecei ve embankment  [ and st r uct ur es] ,  t oget her  wi t h st r i ps [ 1. 5]  [ _____]  
met er s [ 5]  [ _____]  f eet  wi de,  beyond and cont i guous t her et o,  exi st i ng 
l evees t o be degr aded,  pondi ng ar eas,  di t ches,  st r uct ur es,  t r aver ses,  
channel s,  r i pr ap,  r evet ment ,  bor r ow ar eas and r amps.   Gr ubbi ng shal l  be 
accompl i shed t o a dept h of  at  l east  [ 1]  [ _____]  m [ 3]  [ _____]  f eet  bel ow 
t he exi st i ng gr ound sur f ace.   Al l  hol es caused by gr ubbi ng oper at i ons and 
r emoval  of  pi pes and dr ai ns,  excl udi ng hol es i n bor r ow ar eas,  channel s and 
di t ches [ above r equi r ed gr ade] ,  shal l  be f i l l ed wi t h sat i sf act or y mat er i al  
as speci f i ed i n par agr aph [ _____] .   Thi s mat er i al  shal l  be pl aced i n [ _____]
 mm i nch l ayer s t o t he el evat i on of  t he adj acent  gr ound sur f ace and each 
l ayer  compact ed t o a densi t y at  l east  equal  t o t hat  of  t he adj oi ni ng 
undi st ur bed mat er i al .

3. 4   STRIPPING

  The ent i r e ar ea wi t hi n t he l i mi t s of  exi st i ng gr ound t o r ecei ve 
embankment  and st r uct ur es,  t oget her  wi t h st r i ps [ 1. 5]  [ _____]  met er s [ 5]  
[ _____]  f eet  wi de,  beyond and cont i guous t her et o,  exi st i ng l evees t o be 
degr aded,  pondi ng ar eas,  and di t ches [ shown on t he dr awi ng shal l  be 
st r i pped t o r emove cr ops,  weeds,  gr ass,  and ot her  veget at i ve mat er i al s t o 
t he gr ound sur f ace [ and t opsoi l  t o a dept h of  [ _____]  mm i nches] ] .

3. 5   DI SPOSI TI ON OF CLEARED,  GRUBBED,  AND STRI PPED MATERI AL

**************************************************************************
NOTE:   Del et e undesi r abl e opt i ons f or  Di sposi t i on of  
Cl ear ed,  Gr ubbed,  and St r i pped Mat er i al s.

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

Except  as ot her wi se speci f i ed or  i ndi cat ed on t he dr awi ngs,  al l  mat er i al s 
r esul t i ng f r om cl ear i ng and gr ubbi ng oper at i ons shal l ,  at  t he Cont r act or ' s 
opt i on,  be di sposed of  ei t her  by wi ndr owi ng or  st ockpi l i ng wi t hi n 
const r uct i on l i mi t s,  bur yi ng wi t hi n const r uct i on l i mi t s,  bur ni ng,  chi ppi ng,  
r emoval  f r om t he s i t e,  or  a combi nat i on t her eof .   I n no case shal l  any 
mat er i al  r esul t i ng f or m cl ear i ng and gr ubbi ng oper at i ons be bur i ed or  
per manent l y pl aced wi t hi n t he l evee f oundat i on or  any st r uct ur al  
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f oundat i on.   Make a r easonabl e ef f or t  t o channel  mer chant abl e mat er i al  i nt o 
t he commer ci al  mar ket  and t o make benef i c i al  use of  t he mat er i al s r esul t i ng 
f r om cl ear i ng and gr ubbi ng.   [ The t opsoi l  mat er i al  r esul t i ng f r om t he 
st r i ppi ng oper at i ons shal l  be t empor ar i l y  st ockpi l ed wi t hi n t he 
rights-of-way.]

3. 5. 1   Windrows

Cl ear ed,  gr ubbed and st r i pped mat er i al  shal l  be pl aced [ as shown on t he 
dr awi ngs]  i n a neat  wi ndr ow or  i n pi l es wi t h t r ee l i mbs t r i mmed 
suf f i c i ent l y t o make t he wi ndr ow as smal l  as pr act i cabl e.   No cl ear ed,  
gr ubbed or  st r i pped mat er i al  shal l  ext end beyond t he const r uct i on l i mi t s.

3. 5. 2   Burning

Subj ect  t o appl i cabl e Feder al ,  St at e and l ocal  bur ni ng r est r i c t i ons,  t he 
Cont r act or  may bur n mat er i al  wi t hi n t he cont r act  r i ght s- of - way.   Bur ni ng 
oper at i ons shal l  be conduct ed so as t o pr event  damage t o adj acent  man- made 
f aci l i t i es and nat ur al  f eat ur es.   The Cont r act or  i s  r esponsi bl e f or  any 
damage t o l i f e and pr oper t y r esul t i ng f r om f i r es t hat  ar e st ar t ed by t he 
Cont r act or ' s empl oyees or  as a r esul t  of  t he Cont r act or ' s oper at i ons.   
Fur ni sh,  at  t he s i t e of  bur ni ng oper at i ons,  adequat e f i r e f i ght i ng 
equi pment  t o pr oper l y equi p per sonnel  f or  f i ght i ng f i r es.   Fi r es shal l  be 
guar ded at  al l  t i mes and shal l  be under  const ant  sur vei l l ance unt i l  t hey 
have been ext i ngui shed.   Al l  unbur ned mat er i al  ( mat er i al  not  r educed t o 
ash)  shal l  be r emoved f r om t he s i t e or  di sposed of  by [ _____] .

3. 5. 3   Burying

Subj ect  t o appl i cabl e Feder al ,  St at e and l ocal  bur yi ng r est r i c t i ons,  t he 
Cont r act or  may bur y t he c l ear ed and gr ubbed mat er i al  i n t he ar ea( s)  as 
shown on t he dr awi ngs or  i n [ _____] .   No mat er i al  shal l  be bur i ed wi t hi n 
[ _____]  met er s f eet  of  any st andi ng t i mber .   Al l  mat er i al  di sposed of  by 
bur yi ng shal l  be cover ed wi t h a mi ni mum of  [ _____]  mm i nches of  ear t h.

3. 5. 4   Chipping

Al l  cut  t i mber ,  down t i mber ,  dead t i mber ,  br anches,  and br ush may be 
chi pped.   The chi ps shal l  be haul ed ei t her  t o st ockpi l es i ndi cat ed on t he 
dr awi ngs or  t o ot her  l ocat i ons appr oved by t he Cont r act i ng Of f i cer  or  
r emoved f r om si t e of  wor k.   The chi ps shal l  be deposi t ed i n t hese ar eas i n 
ei t her  pi l es or  wi ndr ows [ above]  [ bel ow]  el evat i on [ _____]  NGVD.

3. 5. 5   Removal  f r om Si t e of  Wor k

The Cont r act or  may el ect  t o r emove al l  or  par t  of  t he c l ear ed and gr ubbed 
mat er i al s f r om t he s i t e of  t he wor k i n accor dance wi t h Sect i on 01 57 19 
TEMPORARY ENVI RONMENTAL CONTROLS.   The Cont r act or  may opt  ei t her  t o r et ai n 
any such mat er i al s of  val ue or  di spose of  t hem by sal e or  ot her wi se.   The 
Gover nment  i s  not  r esponsi bl e f or  t he pr ot ect i on and saf ekeepi ng of  any 
mat er i al s r et ai ned by t he Cont r act or .   Such mat er i al s shal l  be r emoved f r om 
t he s i t e of  t he wor k bef or e t he dat e of  compl et i on of  t he wor k.

3. 6   REMOVAL OR PLUGGI NG OF ABANDONED PI PE AND CONDUI TS

**************************************************************************
NOTE:   The t er ms and condi t i ons i n any per mi t s and 
envi r onment al  commi t ment s obt ai ned by t he Gover nment  
must  be made a par t  of  t he cont r act .   The desi gner  

SECTI ON 35 41 00  Page 28



must  i ncl ude t echni cal  r equi r ement s necessar y t o 
compl y wi t h t hese t er ms and commi t ment s.

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

Abandoned pi pes and condui t s shal l  be r emoved t o t he l i mi t s shown on t he 
dr awi ngs or  pl ugged wi t h concr et e a mi ni mum di st ance of  [ _____]  met er s f eet  
f r om [ _____] .   Pr i or  t o pl uggi ng,  c l ean t he i nt er i or  of  t he pi pe t o be 
pl ugged and pl ace t he concr et e i n such a manner  as t o i nsur e a dense,  wel l  
bonded pl ug.

3. 7   SHORI NG,  SHEETI NG,  AND BRACI NG

**************************************************************************
NOTE:   Add appl i cabl e mi ni mum r equi r ement s f or  t he 
shor i ng,  sheet i ng and br aci ng pl an based upon si t e 
speci f i c  condi t i ons.

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

Submi t  a det ai l ed shor i ng,  sheet i ng and br aci ng pl an [ _____]  days pr i or  t o 
t he begi nni ng of  any excavat i on so suppor t ed.   The pl an f or  shor i ng,  
sheet i ng and br aci ng shal l  be pr epar ed and cer t i f i ed by l i censed 
pr of essi onal  engi neer .   I ncl ude i n t he pl an dr awi ngs and desi gn 
comput at i ons of  t he pr oposed shor i ng,  sheet i ng,  and br aci ng,  and 
document at i on,  showi ng det ai l s  of  t he coor di nat i on and appr oval  of  shor i ng,  
sheet i ng,  and br aci ng by t he appl i cabl e par t i es.   Appr oval  of  t he det ai l ed 
pl an shal l  be obt ai ned f r om t he Cont r act i ng Of f i cer  pr i or  t o st ar t i ng t he 
wor k.   I f  necessar y,  modi f y t he pl an as r equi r ed t o meet  f i el d condi t i ons,  
and t he modi f i cat i ons shal l  be appr oved pr i or  t o use. Shor i ng,  sheet i ng,  and 
br aci ng shal l  be i nst al l ed wher e r equi r ed f or  t he pr ot ect i on of  exi st i ng 
nat ur al  f eat ur es and man- made f aci l i t i es,  f or  t he saf et y of  wor ker s and t he 
publ i c,  i n compl i ance wi t h EM 385- 1- 1,  and t o i nsur e t he i nt egr i t y of  t he 
embankment .   Shor i ng,  sheet i ng and br aci ng shal l  not  be used i n l i eu of  t he 
r equi r ed excavat i on s l opes.   Shor i ng,  sheet i ng,  and br aci ng shal l  be 
adequat el y desi gned and pr oper l y i nst al l ed t o wi t hst and ant i c i pat ed l oads.   
Shor i ng,  sheet i ng and br aci ng shal l  be pl anned and desi gned by a r egi st er ed 
pr of essi onal  engi neer .   Al l  shor i ng,  sheet i ng and br aci ng shal l  be r emoved 
as embankment  and backf i l l  oper at i ons pr ogr ess.

3. 8   DEWATERI NG AND DI VERSI ON

Sur f ace and gr oundwat er  cont r ol  shal l  be accompl i shed i n coor di nat i on wi t h 
t he r equi r ed excavat i on and embankment  const r uct i on.   Sur f ace and/ or  
gr oundwat er  cont r ol  may necessi t at e t he use of  t empor ar y di ver si on di t ches,  
cof f er dams and/ or  dewat er i ng by t he use of  pumpi ng.   Met hods f or  car e of  
sur f ace wat er  and f or  cont r ol l i ng t he sur f ace and gr oundwat er  l evel s shal l  
be subj ect  t o appr oval  of  t he Cont r act i ng Of f i cer .

3. 9   EXCAVATION

Excavat i on shal l  consi st  of  r emoval  of  mat er i al  i n pr epar i ng t he 
f oundat i ons t o t he l i nes and gr ades shown on t he dr awi ngs,  r emoval  of  
mat er i al  f r om di t ches and channel s t o t he l i nes and gr ades shown on t he 
dr awi ngs,  r emoval  of  obj ect i onabl e mat er i al s and obt ai ni ng r equi r ed f i l l  
mat er i al s f r om t he bor r ow ar eas. [   Bl ast i ng wi l l  [ not ]  be per mi t t ed. ]   Over  
excavat i on shal l  be backf i l l ed t o gr ade wi t h s i mi l ar  over  excavat ed 
mat er i al  or  sat i sf act or y mat er i al  and compact ed t o a densi t y of  at  l east  
t hat  of  t he sur r oundi ng mat er i al .   Submi t  a wr i t t en excavat i on pl an [ _____]  
days pr i or  t o t he begi nni ng of  any excavat i on.   Appr oval  of  t he det ai l ed 
pl an shal l  be obt ai ned f r om t he Cont r act i ng Of f i cer  pr i or  t o st ar t i ng t he 
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wor k.   I f  necessar y,  modi f y t he pl an as r equi r ed t o meet  f i el d condi t i ons,  
and t he modi f i cat i ons shal l  be appr oved pr i or  t o use.   As a mi ni mum,  t he 
pl an shal l  cont ai n t he f ol l owi ng:

a.   Pr oposed met hods f or  pr event i ng i nt er f er ence wi t h,  or  damage t o,  
exi st i ng under gr ound or  over head ut i l i t y  l i nes,  t r ees desi gnat ed t o 
r emai n and ot her  man- made f aci l i t i es or  nat ur al  f eat ur es desi gnat ed t o 
r emai n wi t hi n or  adj acent  t o t he const r uct i on r i ght s- of - way.

b.   Pr ovi s i on f or  coor di nat i ng t he wor k wi t h ot her  Cont r act or s wor k i ng i n 
t he const r uct i on r i ght s- of - way or  on f aci l i t i es cr ossi ng or  adj acent  t o 
t hi s wor k.

c.   The pr oposed met hods f or  cont r ol l i ng sur f ace and gr ound wat er  i n t he 
bor r ow ar eas and r equi r ed excavat i ons.

d.  St ockpi l i ng pl an f or  embankment  mat er i al  bef or e i t  i s  t r anspor t ed t o t he 
pr oj ect  s i t e showi ng l ocat i ons,  st ockpi l e hei ght s,  s l opes,  l i mi t s,  and 
dr ai nage ar ound t he st ockpi l e ar eas.

e.   A compl et e l i s t i ng of  equi pment  used f or  excavat i on and t o t r anspor t  
t he excavat ed mat er i al .

f .   The pr oposed sequence of  wor k f or  excavat i ng t he bor r ow ar eas wi t h pl an 
and cr oss sect i onal  v i ews showi ng st ar t i ng and f i nal  wor k l ocat i ons and 
cl ear i ng,  gr ubbi ng and st r i ppi ng l i mi t s.

g.   The pr oposal s f or  conser vi ng ar abl e l and and f or  maki ng opt i mum use of  
avai l abl e bor r ow,  i ncl udi ng t he Cont r act or ' s pr oposed met hods f or  
gr adi ng t he bot t om of  t he bor r ow ar eas af t er  compl et i ng use of  t he 
bor r ow ar eas.

h.   The pr oposed r oad pat t er n,  and pl an f or  i mpl ement i ng dust  cont r ol  
measures.

3. 9. 1   Over  Excavat i on

3. 9. 1. 1   Out si de Li mi t s of  Levee Foundat i ons or  St r uct ur es

Over  excavat i on out s i de t he l i mi t s of  t he f oundat i ons of  l evees or  
st r uct ur es shal l  be backf i l l ed t o gr ade wi t h s i mi l ar  over  excavat ed 
mat er i al  or  sat i sf act or y mat er i al  and compact ed t o a densi t y of  at  l east  
t hat  of  t he sur r oundi ng mat er i al .

3. 9. 1. 2   Wi t hi n Li mi t s of  Levee Foundat i ons or  St r uct ur es

Over  excavat i on wi t hi n t he l i mi t s of  t he f oundat i ons of  l evees or  
st r uct ur es shal l  be backf i l l ed t o gr ade i n accor dance wi t h par agr aph 
PREPARATI ON OF FOUNDATI ON,  PARTI AL FI LL SURFACES AND ABUTMENTS.

3. 9. 2   I nspect i on Tr ench

Excavat e an i nspect i on t r ench and mai nt ai n f r ee of  st andi ng wat er  t o t he 
di mensi ons and l ocat i ons shown on t he dr awi ngs.   Excavat e t he t r ench at  
l east  [ _____]  met er s f eet  i n advance of  but  not  mor e t han [ _____]  met er s 
f eet  i n advance of  const r uct i on.
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3. 9. 3   Structures

Excavat i ons f or  st r uct ur es shal l  conf or m t o t he di mensi ons and el evat i ons 
i ndi cat ed f or  each st r uct ur e and f oot i ng,  except  as speci f i ed her ei naf t er ,  
and shal l  i ncl ude t r enchi ng f or  ut i l i t y  and f oundat i on dr ai nage syst ems t o 
a poi nt  [ _____]  met er s f eet  beyond each st r uct ur e and al l  wor k i nci dent al  
t her et o.   Excavat i on shal l  ext end a suf f i c i ent  di s t ance f r om wal l s and 
f oot i ngs t o al l ow f or  pl aci ng and r emoval  of  f or ms.   Sat i sf act or y mat er i al  
r emoved bel ow t he dept hs i ndi cat ed wi t hout  speci f i c  di r ect i on of  t he 
Cont r act i ng Of f i cer  shal l  be r epl aced at  no addi t i onal  cost  t o t he 
Gover nment  and f i l l ed i n accor dance wi t h par agr aph OVER EXCAVATI ON above. [   
Over  excavat i on bel ow r equi r ed i nver t  el evat i ons or  bot t oms of  f oot i ngs 
shal l  be backf i l l ed wi t h l ean concr et e at  no addi t i onal  cost  t o t he 
Gover nment .   No f oot i ngs shal l  be const r uct ed on unsat i sf act or y mat er i al  as 
det er mi ned by t he Cont r act i ng Of f i cer . ]  [  Excessi vel y wet  and/ or  sof t  
mat er i al  i n subgr ades r esul t i ng f r om wat er  pondi ng i n f oot i ng excavat i ons 
shal l  be r emoved and r epl aced wi t h [ l ean concr et e]  [ sat i sf act or y mat er i al  
compact ed t o t he densi t y of  t he sur r oundi ng undi st ur bed mat er i al ] ] .

3. 9. 4   Channels

Channel s shal l  be excavat ed at  t he l ocat i ons and t o t he l i nes and gr ades 
shown on t he dr awi ngs and i n accor dance wi t h par agr aph TOLERANCES.

3. 9. 5   Ditches

Dr ai nage di t ches shal l  be excavat ed at  t he l ocat i ons and t o t he l i nes and 
gr ades shown on t he dr awi ngs and i n accor dance wi t h par agr aph TOLERANCES.

3. 9. 6   Sl opes and Sur char ges

Tempor ar y excavat i on s l opes f or  any channel ,  st r uct ur e excavat i on,  or  ot her  
r equi r ed excavat i on shal l  not  be st eeper  t han t he speci f i ed f i ni shed sl ope 
or  t he speci f i ed const r uct i on s l ope,  as appl i cabl e,  and subj ect  t o t he 
appr oval  of  t he Cont r act i ng Of f i cer .   Thi s may be accompl i shed by benchi ng 
t he t empor ar y s l ope so t hat  t he aver age sl ope i s not  st eeper  t han t he 
speci f i ed s l ope.   I n addi t i on,  no t empor ar y,  per manent ,  or  const r uct i on 
s l ope shal l  be sur char ged wi t h excavat ed or  st ockpi l ed mat er i al  or  wi t h 
heavy const r uct i on equi pment  whi ch woul d have t he same ef f ect  as t he 
sur char ge mat er i al .   The t oe of  s t ockpi l ed mat er i al  shal l  be mai nt ai ned a 
mi ni mum di st ance back f r om t he t op of  t he f i ni shed excavat i on equal  t o t he 
dept h of  t he excavat i on.   Det er mi ne t he maxi mum hei ght  of  such st ockpi l e 
wi t hout  causi ng i nst abi l i t y  of  t he excavat i on s l ope.   Any s l i de or  ot her  
adver se condi t i ons caused by f ai l ur e of  t he Cont r act or  t o mai nt ai n t hese 
condi t i ons shal l  be consi der ed t he r esponsi bi l i t y  of  t he Cont r act or  and 
r emedi al  measur es shal l  be at  t he Cont r act or ' s expense.

3. 9. 7   Bor r ow Ar eas

Submi t  a wr i t t en st at ement  t o t he Gover nment  not  l at er  t han [ _____]  days 
af t er  r ecei pt  of  Not i ce t o Pr oceed i ndi cat i ng t he Cont r act or ' s i nt ent i on t o 
use t he speci f i ed Gover nment - f ur ni shed bor r ow ar ea( s) ,  Cont r act or - f ur ni shed 
bor r ow ar ea( s) ,  dr edged bor r ow ar eas,  or  a combi nat i on of  t hese bor r ow 
areas.

3. 9. 7. 1   Government-Furnished

Bor r ow ar eas shal l  be excavat ed t o t he ext ent  necessar y t o obt ai n 
sat i sf act or y mat er i al  wi t hi n t he l i nes and gr ades as shown on t he 
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dr awi ngs.   When t he mat er i al  necessar y f or  t he const r uct i on of  t he 
embankment  and ber ms cannot  be obt ai ned f r om adj acent  bor r ow ar eas,  i t  
shal l  be obt ai ned f r om ot her  Gover nment - f ur ni shed bor r ow ar eas.  [  The 
per mi ssi bl e dept h( s)  i n t he bor r ow ar eas ar e i ndi cat ed on t he dr awi ngs. ]   
Any excavat i on bel ow t he dept hs and sl opes speci f i ed her ei n or  shown on t he 
dr awi ngs shal l  be backf i l l ed by t he Cont r act or ,  at  t he Cont r act or ' s  
expense,  t o t he speci f i ed per mi ssi bl e excavat i on l i ne,  wi t h sat i sf act or y 
[ mat er i al ( s) ]  [ cohesi ve mat er i al ]  [ or ]  [ ot her  mat er i al ]  as speci f i ed by t he 
Cont r act i ng Of f i cer  t o a densi t y of  at  l east  t hat  of  t he sur r oundi ng 
mat er i al .   Bor r ow ar eas shal l  be dr ai ned and kept  dr y dur i ng excavat i on.   
Wher e possi bl e,  unsat i sf act or y mat er i al s i n bor r ow ar eas shal l  not  be 
removed.

3. 9. 7. 2   Contractor-Furnished

Pr oposed bor r ow ar eas shal l  be subj ect  t o appr oval  by t he Cont r act i ng 
Of f i cer .   Any bor r ow sour ces pr oposed,  accept ed and appr oved by t he 
Cont r act i ng Of f i cer  shal l  meet  al l  appl i cabl e Feder al ,  St at e and l ocal  
r equi r ement s.  [  Pr oposed sour ces l ocat ed wi t hi n [ _____]  met er s f eet  
l andwar d and [ _____]  met er s f eet  r i ver war d of  t he l evee bet ween St at i ons 
[ _____]  and [ _____]  wi l l  not  be per mi t t ed. ]   No payment  wi l l  be made f or  
Cont r act or - f ur ni shed bor r ow ar eas.

3. 9. 7. 3   Dredged

Dr edgi ng oper at i ons may be conduct ed t o obt ai n mat er i al  f or  t he per vi ous 
zones or  t he r andom zones subj ect  t o t he r equi r ement s and t he condi t i ons 
speci f i ed her ei n.   Dr edgi ng oper at i ons may be conduct ed at  appr oved 
l ocat i ons i n t he pr esent  st r eam bed of  [ _____]  or  as shown on t he 
dr awi ngs.   Dr edgi ng oper at i ons wi l l  not  be per mi t t ed wi t hi n [ _____]  met er s 
f eet  of  t he l evee cent er l i ne and no mat er i al  shal l  be obt ai ned wi t hi n 
[ _____]  met er s f eet  of  any r evet ment ,  st abi l i zed channel  l i ne,  br i dge pi er  
and/ or  abut ment .

3. 9. 8   Cut - Of f  Tr enches

A cut of f  t r ench shal l  be excavat ed and mai nt ai ned f r ee of  st andi ng wat er  t o 
t he di mensi ons and l ocat i ons shown on t he dr awi ngs.   The t r ench shal l  be 
excavat ed at  l east  [ _____]  met er s f eet  i n advance of  but  not  mor e t han 
[ _____]  met er s f eet  of  const r uct i on.

3. 9. 9   Exi st i ng Levees and Spoi l  Banks

Exi st i ng l evees and spoi l  banks shal l  be r emoved as shown on t he dr awi ngs.   
I n ar eas wher e t he exi st i ng l evee i s l ocat ed wi t hi n t he r andom or  ber m zone 
of  t he l evee,  i t  shal l  be i ncor por at ed i nt o t he embankment .   Por t i ons of  
exi st i ng embankment s whi ch l i e wi t hi n t he i mper vi ous zone of  t he l evee 
shal l  be r emoved.   Exi st i ng l evees l ocat ed wi t hi n t he r i ght s- of - way 
l andwar d of  t he l evee and ber ms t o be const r uct ed,  may be ut i l i zed as 
bor r ow mat er i al ,  but  onl y af t er  equal  pr ot ect i on has been pr ovi ded by 
const r uct i on of  t he new l evee.   When excavat ed f or  bor r ow mat er i al ,  t he 
exi st i ng l evee shal l  be r emoved t o t he adj acent  gr ound sur f ace i n a uni f or m 
manner ,  and shaped t o mai nt ai n dr ai nage i n accor dance wi t h t he adj acent  
nat ur al  dr ai nage pat t er n.  [  When l ower  l evel s of  f l ood pr ot ect i on woul d be 
caused by l evee const r uct i on pr ovi de t he Cont r act i ng Of f i cer  a pl an t o 
mai nt ai n exi st i ng l evel s of  pr ot ect i on dur i ng t he const r uct i on per i od. ]
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3. 9. 10   Toe Dr ai ns

Toe dr ai ns shal l  be excavat ed t o t he di mensi ons and t he l ocat i ons i ndi cat ed 
on t he dr awi ngs.

3. 9. 11   Utilities

Excavat i ons f or  pi pe beds shal l  be shaped t o f i t  t he cont our  of  t he pi pe 
over  a wi dt h of  not  l ess t han 0. 6 of  t he pi pe di amet er ,  or  as shown on t he 
drawings.

3. 9. 12   Rock

Rock and ot her  har d f oundat i on mat er i al s shal l  be c l eaned of  l oose debr i s 
and cut  t o a f i r m sur f ace,  ei t her  l evel ,  st epped,  or  ser r at ed,  as shown on 
t he dr awi ngs.   Loose di s i nt egr at ed r ock and t hi n st r at a shal l  be r emoved.   
Rock excavat i on wi l l  not  be measur ed f or  payment .   Rock excavat i on wi l l  not  
be pai d f or  as a separ at e bi d i t em.

3. 9. 13   Ri pr ap and Beddi ng

Excavat i ons f or  r i pr ap and beddi ng shal l  be per f or med at  t he l ocat i ons and 
t o t he l i nes and gr ades shown.

3. 10   TOLERANCES

A t ol er ance of  [ _____]  mm i nches above or  bel ow t he pr escr i bed gr ade wi l l  
be al l owed i n t he excavat i on f or  channel s,  di t ches,  i nspect i on t r enches,  
cut of f  t r enches,  excavat i ons f or  r i pr ap and beddi ng,  and mandat or y bor r ow 
ar eas.   A t ol er ance of  [ _____]  mm i nches bel ow t he pr escr i bed gr ade wi l l  be 
al l owed i n t he excavat i on f or  al l  ot her  bor r ow ar eas.

Al l  embankment s and backf i l l s  shal l  be const r uct ed t o t he gr ades,  l i nes,  
and cr oss- sect i ons shown on t he dr awi ngs.   At  al l  poi nt s a t ol er ance of  
[ 100]  [ _____]  mm [ 4]  [ _____]  i nches above or  bel ow t he pr escr i bed gr ade 
wi l l  be per mi t t ed i n t he f i nal  dr essi ng,  pr ovi ded t hat  any excess mat er i al  
i s  so di st r i but ed t hat  t he cr own of  t he l evee dr ai ns and t hat  t her e ar e no 
abr upt  humps or  depr essi ons i n any sur f aces.   For  t opsoi l ,  a t ol er ance of  
[ _____]  mm i nches above t he t hi ckness as shown on t he dr awi ngs wi l l  be 
permitted.

3. 11   SLIDES

I n case sl i di ng occur s i n any par t  of  t he excavat i ons pr escr i bed i n t hi s 
sect i on af t er  t hey have been excavat ed,  but  pr i or  t o f i nal  accept ance of  
al l  wor k under  t he cont r act ,  r epai r  t he s l i de as di r ect ed by t he 
Cont r act i ng Of f i cer .   I n case t he s l i de i s caused t hr ough t he f aul t  of  t he 
Cont r act or ,  i t  shal l  be r epai r ed at  no cost  t o t he Gover nment .   I n case t he 
s l i de i s due t o no f aul t  of  t he Cont r act or ,  an equi t abl e adj ust ment  i n t he 
cont r act  pr i ce wi l l  be made f or  t he r epai r s i n accor dance wi t h FAR 52. 243- 4 
Changes.

3. 12   TRAVERSES

Tr aver ses shal l  be l ef t  unexcavat ed bet ween bor r ow ar eas at  t he l ocat i ons 
[ and t o t he cr oss sect i ons]  shown on t he dr awi ngs.  [  The t r aver ses shal l  
have mi ni mum t op wi dt hs of  [ _____]  met er s f eet  wi t h s i de s l opes no st eeper  
t han 1 on 3 or  as shown on t he dr awi ngs. ]
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3. 13   STOCKPILES

Pr ovi s i ons of  par agr aph SLOPES AND SURCHARGES ar e appl i cabl e t o al l  
s t ockpi l ed mat er i al s.   Upon compl et i on of  const r uct i on oper at i ons,  al l  
r emai ni ng st ockpi l ed mat er i al  shal l  be r emoved and di sposed of  by t he 
di sposal  met hods speci f i ed i n par agr aph DI SPOSI TI ON OF EXCAVATED MATERI ALS.

3. 14   SURFACE DRAI NAGE OF COMPLETED AREAS

The ar eas shown on t he dr awi ngs desi gnat ed as " GRADE FOR SURFACE DRAI NAGE" ,  
t he bor r ow ar eas,  and t he f i ni shed embankment  ar eas shal l  be gr aded t o t he 
l i nes and gr ades shown on t he dr awi ngs.   The sur f ace shal l  be f r ee f r om 
shar p r i dges,  gul l i es,  pot hol es,  s i nkhol es,  and any ot her  sur f ace 
i r r egul ar i t i es.   A t ol er ance of  [ _____]  mm i nches above or  bel ow t he 
pr escr i bed gr ade wi l l  be al l owed pr ovi ded t hat  t he sur f ace dr ai ns i n t he 
di r ect i on as i ndi cat ed on t he dr awi ngs.

3. 15   MAI NTENANCE OF WORK

3. 15. 1   Debr i s Removal

Mai nt ai n al l  di t ch and channel  excavat i ons f r ee f r om l eaves,  br ush,  st i cks,  
t r ash,  and ot her  debr i s unt i l  f i nal  accept ance of  al l  wor k under  t he 
cont r act  at  no addi t i onal  cost  t o t he Gover nment .

3. 15. 2   Sedi ment  Removal

Pr i or  t o f i nal  accept ance of  al l  wor k under  t hi s cont r act ,  t he r emoval  of  
sedi ment s f r om di t ch or  channel  excavat i ons shal l  be r equi r ed t o r est or e 
desi gn gr ade and sect i on at  no addi t i onal  cost  t o t he Gover nment .

3. 16   DI SPOSI TI ON OF EXCAVATED MATERI ALS

3. 16. 1   Sat i sf act or y Mat er i al s

Sat i sf act or y excavat ed mat er i al  shal l  be i ncor por at ed i n t he appr opr i at e 
zones of  t he embankment .   Sat i sf act or y mat er i al  shal l  consi st  of  mat er i al  
as def i ned i n par agr aph DEFI NI TI ONS,  subpar agr aph SATI SFACTORY MATERI ALS.   
When di r ect  pl acement  i s  not  pr act i cabl e,  sat i sf act or y mat er i al  f r om t he 
excavat i on [ may]  [ shal l ]  be st ockpi l ed f or  subsequent  use i n par t s of  t he 
wor k f or  whi ch i t  i s  speci f i ed her ei n and/ or  as i ndi cat ed on t he dr awi ngs.   
Sat i sf act or y mat er i al s i n excess of  t he quant i t y necessar y t o const r uct  
backf i l l s  and embankment s shal l  be di sposed of  as speci f i ed f or  
unsat i sf act or y mat er i al s.

3. 16. 2   Unsat i sf act or y Mat er i al s

Unsat i sf act or y mat er i al s shal l  be as def i ned i n par agr aph DEFI NI TI ONS,  
subpar agr aph UNSATI SFACTORY MATERI ALS.   Unsat i sf act or y mat er i al s f r om t he 
excavat i ons pr escr i bed i n t hi s sect i on shal l  be per manent l y di sposed of  by 
[ r emoval  f r om t he s i t e t o a Cont r act or - f ur ni shed di sposal  ar ea]  [ pl aci ng i n 
t he di sposal  ar ea shown on t he dr awi ngs]  [ pl aci ng i n abandoned por t i ons of  
t he bor r ow ar eas] .  [  The mat er i al  shal l  be shaped so t hat  i t s  sur f ace i s 
f r ee f r om abr upt  changes i n gr ade and shal l  be s l oped t o dr ai n. ]  [  No 
addi t i onal  payment  wi l l  be made f or  [ Cont r act or - f ur ni shed di sposal  ar eas]  
[ pl aci ng i n abandoned por t i ons of  t he bor r ow ar eas] . ]  [  The mat er i al  shal l  
be shaped so t hat  i t s  sur f ace i s f r ee f r om abr upt  changes i n gr ade and 
shal l  be s l oped t o dr ai n. ]  [  No addi t i onal  payment  wi l l  be made f or  
Cont r act or - f ur ni shed di sposal  ar eas. ]
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3. 17   PREPARATI ON OF FOUNDATI ON,  PARTI AL FI LL SURFACES AND ABUTMENTS

3. 17. 1   Earth

**************************************************************************
NOTE:   Modi f y and or  add t o t hi s par agr aph t o be 
compat i bl e wi t h t he embankment  const r uct i on 
pr ocedur e.   I f  uncompact ed or  semi compact ed f i l l  i s  
bei ng ut i l i zed maj or  modi f i cat i ons may be r equi r ed.

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

Af t er  excavat i on ( as descr i bed i n par agr aph EXCAVATI ON)  or  st r i ppi ng ( as 
descr i bed i n par agr aph CLEARI NG,  GRUBBI NG AND STRI PPI NG)  of  t he embankment  
f oundat i on [ and excavat i on of  t he cut - of f  t r ench]  t o t he ext ent  i ndi cat ed 
or  ot her wi se r equi r ed,  t he s i des of  st ump hol es,  t est  pi t s,  and ot her  
s i mi l ar  cavi t i es or  depr essi ons shal l  be br oken down so as t o f l at t en out  
t he s l opes,  and t he s i des of  t he cut  or  hol e shal l  be scar i f i ed t o pr ovi de 
bond bet ween t he f oundat i on mat er i al  and t he f i l l .  [  The sl opes and bot t om 
of  t he cut - of f  t r ench shal l  be scar i f i ed,  as di r ect ed. ]   Unl ess ot her wi se 
di r ect ed,  each depr essi on shal l  be f i l l ed wi t h t he same mat er i al  t ype t hat  
i s  t o be pl aced i mmedi at el y above t he f oundat i on.   The f i l l  shal l  be pl aced 
i n l ayer s,  moi st ened,  and compact ed i n accor dance wi t h t he appl i cabl e 
pr ovi s i ons of  par agr aphs PLACEMENT,  MOI STURE CONTROL,  and COMPACTI ON f or  
t he speci f i c  mat er i al  t ype.   Mat er i al s whi ch cannot  be compact ed by r ol l er  
equi pment  because of  i nadequat e c l ear ances shal l  be compact ed wi t h power  
t amper s i n accor dance wi t h t he par agr aph COMPACTI ON f or  t he speci f i c  
mat er i al  t ype.   Af t er  f i l l i ng of  depr essi ons [ and cut - of f  t r ench]  and 
i mmedi at el y pr i or  t o pl acement  of  compact ed f i l l  i n any sect i on of  t he 
embankment ,  t he f oundat i on of  such sect i on shal l  be l oosened t hor oughl y by 
scar i f y i ng,  pl owi ng,  di sci ng or   har r owi ng t o a mi ni mum dept h of  [ _____]  mm 
i nches,  and t he moi st ur e cont ent  shal l  be adj ust ed t o t he amount  speci f i ed 
i n par agr aph MOI STURE CONTROL f or  t he appr opr i at e t ype of  mat er i al .  [  Af t er  
r emoval  of  r oot s or  ot her  debr i s t ur ned up i n t he pr ocess of  l ooseni ng,  t he 
ent i r e sur f ace of  t he embankment  f oundat i on ar ea shal l  be compact ed by 
[ _____]  compl et e cover ages of  t he compact i on equi pment  as speci f i ed f or  t he 
appr opr i at e t ype of  f i l l . ]   I mmedi at el y pr i or  t o pl acement  of  compact ed 
f i l l  on or  agai nst  t he sur f aces of  any par t i al  f i l l  sect i on,  al l  sof t  or  
l oose  mat er i al ,  al l  mat er i al  cont ai ni ng cr acks or  gul l i es,  and al l  
mat er i al  t hat  does not  conf or m wi t h t he speci f i ed zoni ng of  t he embankment  
shal l  be r emoved.   The r emai ni ng sur f ace of  t he par t i al  f i l l  shal l  be 
l oosened by scar i f y i ng,  pl owi ng,  di sci ng or  har r owi ng t o a mi ni mum dept h of  
[ _____]  [ 150]  mm [ _____]  [ 6]  i nches,  and t he moi st ur e cont ent  shal l  be 
adj ust ed as speci f i ed i n par agr aph MOI STURE CONTROL f or  t he appr opr i at e 
t ype of  mat er i al .   The sur f ace of  t he par t i al  f i l l  sect i on upon whi ch f i l l  
i s  t o be pl aced shal l  t hen be compact ed as her ei naf t er  speci f i ed f or  t he 
appr opr i at e t ype of  f i l l .   No separ at e payment  wi l l  be made f or  l ooseni ng 
and r ol l i ng t he f oundat i on ar ea,  t he abut ment  ar ea,  or  t he sur f aces of  
par t i al  f i l l  sect i ons,  but  t he ent i r e cost  t her eof  shal l  be i ncl uded i n t he 
appl i cabl e cont r act  pr i ce f or  f i l l .

3. 17. 2   Rock Foundat i on

Al l  r ock sur f aces upon whi ch or  agai nst  whi ch embankment  mat er i al s ar e t o 
be pl aced shal l  be excavat ed ( as descr i bed i n par agr aph EXCAVATI ON)  or  
st r i pped ( as descr i bed i n par agr aph CLEARI NG,  GRUBBI NG AND STRI PPI NG) .   
Pr i or  t o t he pl acement  of  embankment  mat er i al  upon or  agai nst  a r ock 
sur f ace,  al l  open j oi nt s and cr acks i n t hat  sur f ace shal l  be f i l l ed wi t h 
mor t ar  t o t he dept hs c l eaned.   Those por t i ons of  such r ock sur f aces wher e,  
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i n t he opi ni on of  t he Cont r act i ng Of f i cer ,  t he compact i on of  t he embankment  
mat er i al s cannot  be accompl i shed sat i sf act or i l y  wi t h power  t amper s or  ot her  
speci f i ed compact i on equi pment ,  shal l  be f i l l ed wi t h mor t ar  or  concr et e as 
di r ect ed t o t he ext ent  necessar y t o per mi t  sat i sf act or y use of  t he 
compact i on equi pment .   I n no case shal l  a t hi n coat  of  mor t ar  be l ef t  on 
smoot h,  i nt act  r ock sur f aces.   Lar ge r ock over hangs and pr ot r usi ons shal l  
be r emoved and r ock sur f aces shal l  be l ai d back t o a s l ope no st eeper  t han 
4V on 1H by t he use of  pr e- spl i t t i ng or  l i ne dr i l l i ng t echni ques i n such a 
manner  as t o mi ni mi ze damage t o t he  under l y i ng r ock,  or  t he spaces beneat h 
over hangs and ar ound pr ot r usi ons shal l  be f i l l ed wi t h t amped concr et e so 
t hat  sat i sf act or y compact i on of  embankment  mat er i al s can be accompl i shed.   
Rock sur f aces shal l  not  be mor e t han 0. 67 m 2 f eet  i n hei ght ,  and benches 
of  suf f i c i ent  wi dt h shal l  be pr ovi ded as necessar y so t hat  t he aver age 
sl ope of  any r ock f ace i s not  st eeper  t han [ _____] V on [ _____] H.   Mor t ar  
and concr et e,  i ncl udi ng f or mi ng as necessar y,  shal l  conf or m wi t h t he 
appl i cabl e pr ovi s i ons of  Sect i on [ 03 30 53 MI SCELLANEOUS CAST- I N- PLACE 
CONCRETE]  [ _____] .

3. 17. 3   [Benching

Benchi ng i nt o exi st i ng l evee embankment  and abut ment s i s r equi r ed i n or der  
t o pl ace and compact  t he mat er i al  i n hor i zont al  l ayer s.   The ver t i cal  f ace 
cut  i nt o t he exi st i ng embankment  or  abut ment  r esul t i ng f r om t he benchi ng 
oper at i on shal l  be a mi ni mum of  [ _____]  mm i nches i n hei ght  but  shal l  not  
exceed [ _____]  mm i nches i n hei ght . ]

3. 17. 4   [Preloading

**************************************************************************
NOTE:   I nser t  appl i cabl e l anguage f or  pr el oadi ng as 
r equi r ed.   I dent i f y t he ext ent  of  t he ar ea over  
whi ch pr el oadi ng wi l l  be r equi r ed by desi gnat i ng t he 
st at i oni ng al ong t he cent er l i ne of  t he l evee.   
I ndi cat e t he l engt h of  t i me t he pr el oad wi l l  be l ef t  
i n pl ace or  def i ne t he set t l ement  condi t i ons whi ch 
must  occur  bef or e const r uct i on i n t he pr el oaded ar ea 
can pr oceed.   Addr ess whet her  or  not  t he pr el oad 
embankment  wi l l  become par t  of  t he per manent  l evee.

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

Pr el oadi ng of  t he l evee f oundat i on wi l l  be r equi r ed bet ween St at i on [ _____]  
and St at i on [ _____] .   The pr el oad embankment  wi l l  be const r uct ed t o t he 
cr oss sect i on shown on t he dr awi ngs f or  t he appl i cabl e l ocat i on.   Af t er  
compl et i on of  t he const r uct i on of  t he pr el oad embankment  no addi t i onal  
const r uct i on shal l  t ake pl ace i n t he pr el oaded ar eas [ f or  [ _____]  days]  
[ unt i l  t he r equi r ed set t l ement  has occur r ed] ] .

3. 17. 5   [ Set t l ement  of  Foundat i on

**************************************************************************
NOTE:   Modi f y t he f ol l owi ng t o t he met hod of  
det er mi ni ng f oundat i on set t l ement ,  whi ch may be 
achi eved by i nst al l i ng set t l ement  gages or  
per f or mi ng cor e bor i ngs.

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

The Cont r act or  [ shal l ]  [ may el ect  t o]  [ f ur ni sh and i nst al l  set t l ement  
gages]  [ per f or m cor e bor i ngs] ,  at  t he set t l ement  measur ement  l ocat i ons 
shown on t he pl ans,  f or  det er mi nat i on of  set t l ement  of  t he f oundat i on 
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dur i ng const r uct i on wi t hi n t he set t l ement  measur ement  r anges shown on t he 
dr awi ngs.  [  Each set t l ement  measur ement  l ocat i on shal l  be l ocat ed on t he 
pr epar ed f oundat i on at  a poi nt  di r ect l y under  t he cr own of  t he pl anned 
l evee sect i on pr i or  t o pl aci ng of  f i l l  mat er i al .   The gages shal l  be 
mai nt ai ned and ext ended,  i f  necessar y,  dur i ng t he const r uct i on.   The t ype 
and ar r angement  of  t he gages shal l  be as shown on t he dr awi ngs.   Make such 
measur ement s and det er mi ne such el evat i ons on t he gages pr i or  t o t he 
pl aci ng of  f i l l  mat er i al  and agai n wi t hi n [ 72]  [ _____]  hour s af t er  f i nal  
cr oss sect i ons have been t aken over  t he compl et ed embankment  at  t he 
l ocat i ons of  t he gages. ]  [  Per f or m a cr oss sect i on at  t he set t l ement  
measur ement  l ocat i on pr i or  t o t he pl aci ng of  f i l l  mat er i al  t o est abl i sh t he 
el evat i on of  t he f oundat i on/ embankment  i nt er f ace.   Wi t hi n [ 72]  [ _____]  
hour s af t er  f i nal  cr oss sect i ons have been t aken over  t he compl et ed 
embankment  at  t he set t l ement  measur ement  l ocat i on per f or m t he cor e bor i ng 
t o det er mi ne f oundat i on set t l ement . ]   Set t l ement  measur ement s wi l l  be 
[ ver i f i ed]  [ subj ect  t o ver i f i cat i on]  by t he Cont r act i ng Of f i cer . ]

3. 18   TEST FI LL STRI PS

**************************************************************************
NOTE:   Test  st r i ps ar e needed when t he vol ume of  t he 
pr oj ect  i s  l ar ge,  t he compact i on r equi r ement  wi l l  be 
obt ai ned by speci f y i ng t he t ype of  compact i on 
equi pment  and t he number  of  passes on each l i f t  
( i . e.  a met hod or  pr ocedur e speci f i cat i on i s bei ng 
ut i l i zed)  and t her e i s not  suf f i c i ent  i nf or mat i on on 
t he compact i on char act er i st i cs of  t he pr oposed f i l l  
mat er i al s and equi pment  t o be used f or  t he pr oj ect .   
On pr oj ect s wher e t he l evees ar e smal l  ( gr eat er  t han 
5 met er s 15 f eet  hi gh)  and on l evee r ai s i ng pr oj ect s 
wher e f i l l  pl acement  zones ar e nar r ow ( 3. 3 met er s 
( 10 f eet ) ,  some of  t he l ar ger  compact i on equi pment  
speci f i ed her ei n ( such as 50- t on r ubber  t i r ed r ol l er  
and some t ampi ng r ol l er s)  ar e not  appr opr i at e.   
Consi st ent l y Cont r act or s pr opose usi ng smal l er  
equi pment  wi t h shor t er  t ampi ng f eet .   Test  f i l l s ,  
t her ef or e,  may al so be an appr opr i at e means of  
eval uat i ng per f or mance and set t i ng pl acement  and 
compact i on cr i t er i a t o assur e sat i sf act or y r esul t .

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

3. 18. 1   [General

Bef or e begi nni ng embankment  const r uct i on,  const r uct  t est  st r i p( s)  f or  
[ _____]  f i l l  mat er i al s t o demonst r at e t hat  t he equi pment  and compact i on 
pr ocedur e wi l l  achi eve t he moi st ur e- dr y densi t y r el at i onshi p as speci f i ed.   
The t est  st r i ps may be i ncor por at ed as par t  of  t he f i nal  embankment ,  i f  t he 
f i l l s  meet  t he r equi r ement s of  t he speci f i cat i ons.   The t est  st r i ps shal l  
be const r uct ed usi ng mat er i al s f r om t he bor r ow sour ces whi ch have been 
appr oved by t he Cont r act i ng Of f i cer .   A t est  st r i p shal l  be per f or med f or  
each of  t he f ol l owi ng t ype of  f i l l  mat er i al s [ _____] .   Each t est  st r i p 
shal l  be of  suf f i c i ent  s i ze t o al l ow compact i on equi pment  t o achi eve nor mal  
oper at i ng speed over  a [ _____]  [ 17]  met er  [ _____]  [ 50]  f oot  l engt h.   The 
t est  st r i p shal l  be a mi ni mum of  t wo ( 2)  t i mes wi der  t han t he compact i on 
equi pment .   Each t est  st r i p shal l  be const r uct ed wi t h a mi ni mum of  4 
l i f t s .   Pr i or  t o t he const r uct i on of  t he t est  st r i ps,  t he f oundat i on 
( subgr ade)  shal l  be pr oof  r ol l ed as speci f i ed i n par agr aph [ _____]  and an 
200 mm 8 i nch t hi ck subbase l ayer  i nst al l ed.   The subbase l ayer  shal l  
consi st  of  t he same mat er i al  t o be used i n t he t est  st r i p and shal l  be 
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spr ead and compact ed t o t he same  r equi r ement s.   The t est  st r i ps shal l  be 
const r uct ed i n accor dance wi t h t he appl i cabl e pr ovi s i ons of  par agr aphs 
PLACEMENT,  MOI STURE CONTROL,  and COMPACTI ON f or  t he speci f i c  mat er i al  
t ype.   The f i l l  mat er i al  shal l  be pl aced and spr ead i n l ayer s i n accor dance 
wi t h t he appl i cabl e pr ovi s i ons of  par agr aphs PLACEMENT f or  t he speci f i c  
mat er i al  t ype.   Each l ayer  of  t he f i l l  shal l  be compact ed wi t h a mi ni mum of  
f our  ( 4)  compl et e cover ages usi ng t he speci f i ed compact i on equi pment ,  and 
as many addi t i onal  cover ages as may be r equi r ed t o achi eve t he speci f i ed 
densi t y.   Even i f  t he r esul t s f r om t he t est  st r i ps show t hat  t he r equi r ed 
densi t i es can be obt ai ned wi t h l ess t han f our  cover ages by t he compact i on 
equi pment ,  compact i on of  t he i mper vi ous and r andom f i l l s  wi t h a mi ni mum of  
( 4)  compl et e cover ages i s st i l l  r equi r ed.   I f  t he use of  t he pr oposed 
compact i on equi pment  causes shear i ng of  t he f i l l ,  l ami nat i ons i n t he f i l l ,  
or  r esul t s i n i nadequat e compact i on,  t he Cont r act i ng Of f i cer  may di r ect  
t hat  such r ol l er  be r emoved f r om t he f i l l  and t hat  anot her  appr opr i at e 
t ampi ng r ol l er  be used. ]

3. 18. 2   Test i ng and Repor t i ng Requi r ement s f or  Test  St r i ps

Pr i or  t o const r uct i on of  t he t est  st r i ps,  per f or m one l abor at or y compact i on 
t est  f or  each t ype of  mat er i al  used i n t est  st r i ps.   The compact i on t est s 
shal l  be per f or med i n accor dance wi t h t he r equi r ement s speci f i ed i n 
par agr aph MATERI ALS TESTI NG.   Test  r esul t s shal l  be submi t t ed t o t he 
Cont r act i ng Of f i cer  bef or e const r uct i on of  t he t est  st r i ps.   Af t er  
pl acement  and spr eadi ng of  t he f i l l  i n t he t est  st r i p,  but  pr i or  t o 
compact i on,  f i ve sampl es shal l  be obt ai ned f r om each l i f t  f or  moi st ur e 
cont ent  det er mi nat i on i n accor dance wi t h ASTM D2216.   Use nucl ear  densi t y 
t est i ng equi pment  i n accor dance wi t h ASTM D6938.   I n addi t i on,  t he 
f ol l owi ng condi t i on shal l  appl y:

a.   Pr i or  t o usi ng t he nucl ear  densi t y t est i ng equi pment  on t he s i t e,  
submi t  t o t he Cont r act i ng Of f i cer  a cer t i f i cat i on t hat  t he oper at or  has 
compl et ed a t r ai ni ng cour se appr oved by t he nucl ear  densi t y t est i ng 
equi pment  manuf act ur er [ ,  t he most  r ecent  dat a sheet  f r om t he 
manuf act ur er ' s cal i br at i on,  and a copy of  t he most  r ecent  st at i st i cal  
check of  t he st andar d count  pr eci s i on.

b.   The nucl ear  densi t y t est i ng equi pment  shal l  be capabl e of  ext endi ng a 
pr obe a mi ni mum of  150 mm 6 i nches down i nt o a hol e. ]

Af t er  compact i on of  t he f i l l ,  a mi ni mum of  [ _____]  [ 5]  i n- pl ace nucl ear  
densi t y and moi st ur e cont ent  t est s ( i n accor dance wi t h ASTM D6938)  and one 
( 1)  sand cone densi t y t est  ( i n accor dance wi t h ASTM D1556/ D1556M)  shal l  be 
per f or med on each l i f t .   One sampl e shal l  be obt ai ned f r om each t est  st r i p 
f or  c l assi f i cat i on t est i ng as speci f i ed i n par agr aph MATERI ALS TESTI NG.   
Al l  t est i ng and sampl i ng l ocat i ons shal l  be det er mi ned by t he Cont r act i ng 
Of f i cer .   The Cont r act or ' s QC per sonnel  shal l  moni t or  and document  
const r uct i on and t est i ng of  t he t est  st r i ps.   Document at i on shal l  i ncl ude 
weat her  condi t i ons,  soi l  t ype,  spr eadi ng and compact i on equi pment  t ype,  
l i f t  t hi ckness,  number  of  cover ages,  moi st ur e cont ent ,  dr y densi t y,  and a 
pl an showi ng appr oxi mat e l ocat i on of  sampl i ng and t est i ng.   Document at i on 
of  t he t est  st r i p const r uct i on pr ocedur es and r esul t s of  al l  t est i ng shal l  
be pr ovi ded t o t he Cont r act i ng Of f i cer .   Ful l  scal e embankment  const r uct i on 
shal l  not  commence unt i l  t he equi pment  and pl acement  met hods ar e appr oved 
by t he Cont r act i ng Of f i cer .
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3. 19   PLACEMENT AND SPREADI NG

3. 19. 1   General

[ Pr i or  t o begi nni ng embankment  pl acement  on t he l evee f oundat i on,  not i f y 
t he Gover nment  t hat  t he f oundat i on i s r eady t o r ecei ve f i l l . ]  [  No f i l l  
shal l  be pl aced on any par t  of  t he embankment  f oundat i on unt i l  such ar eas 
have been i nspect ed and gi ven f i nal  appr oval  by t he Cont r act i ng Of f i cer . ]

3. 19. 1. 1   Gr adat i on and Di st r i but i on

The gr adat i on and di st r i but i on of  mat er i al s t hr oughout  each zone of  t he 
l evee shal l  be such t hat  t he embankment  wi l l  be f r ee f r om l enses,  pocket s,  
st r eaks,  and l ayer s of  mat er i al  di f f er i ng subst ant i al l y  i n t ext ur e or  
gr adat i on f r om sur r oundi ng mat er i al  of  t he same cl ass.   I f  l enses,  pocket s,  
or  l ayer s of  mat er i al s di f f er i ng subst ant i al l y  i n t ext ur e or  gr adat i on f r om 
sur r oundi ng mat er i al  occur  i n t he spr ead mat er i al ,  t he l ayer  shal l  be mi xed 
by har r owi ng or  any ot her  appr oved met hod t o bl end t he mat er i al s.   Dur i ng 
t he pl aci ng and spr eadi ng pr ocess,  mai nt ai n at  al l  t i mes a f or ce of  wor ker s 
adequat e t o r emove al l  r oot s,  debr i s,  and over si ze st one f r om al l  
embankment  mat er i al s.   Al l  s t ones and r ock f r agment s l ar ger  t han [ 2/ 3 of  
t he pl acement  l i f t  t hi ckness measur ed by t he gr eat est  di mensi on]  [ 75 mm 3 
i nches i n any di mensi on]  shal l  be r emoved [ at  t he sour ce pr i or  t o haul i ng 
t o]  [ f r om]  t he f i l l .   No f i l l  shal l  be pl aced upon a f r ozen sur f ace,  nor  
shal l  snow,  i ce,  or  f r ozen ear t h be i ncor por at ed i n t he embankment .

3. 19. 1. 2   Foundat i ons and Par t i al  Embankment  Fi l l s

The f oundat i ons and al l  par t i al  embankment  r ecei v i ng f i l l s  shal l  be kept  
t hor oughl y dr ai ned.   Pl aci ng oper at i ons wi l l  be such as t o avoi d mi xi ng of  
mat er i al s f r om adj acent  sect i ons as much as pr act i cabl e.

3. 19. 1. 3   Equi pment  Tr af f i c

Equi pment  t r af f i c  on any embankment  zone shal l  be r out ed t o di st r i but e t he 
compact i ve ef f or t  as much as pr act i cabl e.   Rut s f or med i n t he sur f ace of  
any l ayer  of  spr ead mat er i al  wi l l  be f i l l ed bef or e t hat  mat er i al  i s  
compact ed.   I f ,  i n t he opi ni on of  t he Cont r act i ng of f i cer ,  t he compact ed 
sur f ace of  any l ayer  of  mat er i al  i s  t oo smoot h t o bond pr oper l y wi t h t he 
succeedi ng l ayer ,  t he sur f ace shal l  be l oosened by scar i f y i ng or  ot her  
appr oved met hods bef or e mat er i al  f r om t he succeedi ng l ayer  i s  pl aced.

3. 19. 2   Pl acement  on Sur f aces Cont ai ni ng Fr ozen Mat er i al s

Embankment  shal l  not  be pl aced on a f oundat i on whi ch cont ai ns f r ozen 
mat er i al ,  [ or  whi ch has been subj ect ed t o f r eeze- t haw act i on] .   Thi s 
pr ohi bi t i on encompasses al l  f oundat i on t ypes,  i ncl udi ng t he nat ur al  gr ound,  
al l  pr epar ed subgr ades ( whet her  i n an excavat i on or  on an embankment ,  and 
al l  l ayer s of  pr evi ousl y pl aced and compact ed ear t h f i l l  whi ch become t he 
f oundat i ons f or  successi ve l ayer s of  ear t h f i l l .   Al l  mat er i al  t hat  f r eezes 
or  has been subj ect ed t o f r eeze- t haw act i on dur i ng t he const r uct i on wor k,  
or  dur i ng per i ods of  t empor ar y shut downs,  such as,  but  not  l i mi t ed t o 
ni ght s,  hol i days,  weekends,  or  wi nt er  shut downs of  ear t hwor k oper at i ons,  
shal l  be r emoved t o a dept h t hat  i s  accept abl e t o t he Cont r act i ng Of f i cer  
and r epl aced wi t h new mat er i al .   Al t er nat i vel y,  t he mat er i al  shal l  be 
t hawed,  dr i ed,  r ewor ked and r ecompact ed t o t he speci f i ed cr i t er i a bef or e 
addi t i onal  mat er i al  i s  pl aced.   The Cont r act i ng Of f i cer  wi l l  det er mi ne when 
pl acement  of  f i l l  shal l  cease due t o col d weat her .   The Cont r act i ng Of f i cer  
may el ect  t o use aver age dai l y ai r  t emper at ur es,  and/ or  physi cal  
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obser vat i on of  t he soi l s f or  t he det er mi nat i on.   Levee embankment  mat er i al  
shal l  not  cont ai n f r ozen cl umps of  soi l ,  snow or  i ce.

3. 19. 3   Pl acement  of  Embankment  and Backf i l l  Agai nst  Rock

Al l  r ock sur f aces upon whi ch or  agai nst  whi ch embankment  mat er i al s ar e t o 
be pl aced shal l  be c l eaned i n accor dance wi t h Sect i on 35 73 13 EMBANKMENT 
FOR EARTH DAMS [ and shal l  be pr epar ed i n accor dance wi t h par agr aph 
PREPARATI ON OF FOUNDATI ON,  PARTI AL FI LL SURFACES AND ABUTMENTS,  
subpar agr aph ROCK] .   I n r est r i c t ed ar eas wher e mat er i al  can not  be pl aced 
i n l ar ge l i f t s  wi t h nor mal  spr eadi ng and compact i on equi pment  mat er i al  
shal l  be spr ead i n l i f t s  not  exceedi ng [ _____]  mm i nches and compact ed wi t h 
mechani cal  hand t amper s,  v i br at i ng pl at es,  or  ot her  appr oved met hods and 
equipment.

3. 19. 4   Pl acement  of  Embankment  and Backf i l l  Agai nst  St r uct ur es

No embankment  or  backf i l l  shal l  be pl aced on or  agai nst  concr et e l ess t han 
7 days af t er  pl acement  or  70 per cent  of  t he desi gn st r engt h,  wi t hout  pr i or  
appr oval  of  t he Cont r act i ng Of f i cer .   Cr awl er - t ype t r act or s,  v i br at or y 
equi pment  and ot her  s i mi l ar  compact i on equi pment  shal l  not  be used wi t hi n 
[ _____]  [ 1]  met er  [ _____]  [ 4]  f eet  of  any compl et ed or  par t i al l y  compl et ed 
st r uct ur e.   Compact i on wi t hi n [ _____]  [ 1]  met er  [ _____]  [ 4]  f eet  of  
compl et ed or  par t i al l y  compl et ed st r uct ur es shal l  be accompl i shed by t he 
use of  mechani cal  hand t amper s,  v i br at i ng pl at es,  or  ot her  appr oved met hods 
and equi pment .   Ensur e t hat  compact i on oper at i ons do not  damage any 
exi st i ng ut i l i t i es.   Any damage caused by t he Cont r act or ' s oper at i on shal l  
be r epai r ed at  t he Cont r act or ' s expense.

3. 19. 5   Sel ect  Fi l l

**************************************************************************
NOTE:   I f  i t  i s  desi r ed t hat  t he f i r st  l ayer  of  f i l l  
over  t he f oundat i on be of  a di f f er ent  t hi ckness t han 
subsequent  l ayer s,  t hen t he l ast  br acket ed sent ence 
shoul d be sel ect ed and t he f ol l owi ng shoul d be 
subst i t ut ed i nt o t he appr opr i at e par agr aphs bel ow.   
[ Pl ace or  spr ead t he mat er i al s f or  [ _____]  f i l l  i n 
l ayer s,  t he f i r s t  l ayer  not  mor e t han [ _____]  mm 
i nches i n t hi ckness and t he succeedi ng l ayer s not  
mor e t han [ _____]  mm i nches i n t hi ckness pr i or  t o 
compaction.]

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

Sel ect  f i l l  mat er i al  shal l  be pl aced and spr ead i n l ayer s not  mor e t han 200 
mm 8 i nches i n uncompact ed t hi ckness,  except  t hat  wi t hi n [ _____]  [ 1]  m 
[ _____]  [ 4]  f eet  of  [ ______]  st r uct ur es,  t he uncompact ed l ayer  t hi ckness 
shal l  be r educed t o [ 150]  [ _____]  mm [ 6]  [ _____]  i nches.   [ Layer s shoul d be 
st ar t ed f ul l  out  t o t he s l ope st akes and shal l  be car r i ed subst ant i al l y  
hor i zont al  and par al l el  t o t he l evee cent er l i ne wi t h suf f i c i ent  cr own or  
s l ope t o pr ovi de sat i sf act or y dr ai nage dur i ng const r uct i on. ]   [ The 
mat er i al s f or  [ _____]  f i l l  shal l  be pl aced or  spr ead i n l ayer s,  t he f i r st  
l ayer  not  mor e t han [ _____]  mm i nches i n t hi ckness and t he succeedi ng 
l ayer s not  mor e t han [ _____]  mm i nches i n t hi ckness pr i or  t o compact i on. ]

3. 19. 6   Coar se Dr ai nage Gr avel  and Fi l t er  Sand

Coar se dr ai nage gr avel  and f i l t er  sand shal l  be pl aced and spr ead i n l ayer s 
not  mor e t han [ _____]  [ 300]  mm [ _____]  [ 12]  i nches i n uncompact ed 
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t hi ckness,  except  t hat  wi t hi n [ _____]  [ 1]  m [ _____]  [ 4]  f eet  of  t he [ _____]  
st r uct ur es,  t he uncompact ed l ayer  t hi ckness shal l  be r educed t o [ _____]  
[ 150]  mm [ _____]  [ 6]  i nches.   The met hod of  pl acement  of  al l  gr avel  and 
sand mat er i al  shal l  be cont r ol l ed t o mi ni mi ze segr egat i on of  par t i c l e s i zes 
and cont ami nat i on wi t h ot her  embankment  mat er i al s.

3. 19. 7   I mper vi ous Fi l l

**************************************************************************
NOTE:   I f  i t  i s  desi r ed t hat  t he f i r st  l ayer  of  f i l l  
over  t he f oundat i on be of  a di f f er ent  t hi ckness t han 
subsequent  l ayer s,  t hen t he l ast  br acket ed sent ence 
shoul d be sel ect ed.

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

The i mper vi ous f i l l  mat er i al  shal l  be pl aced and spr ead i n l ayer s not  mor e 
t han [ _____]  [ 200]  mm [ _____]  [ 8]  i nches i n uncompact ed t hi ckness,  except  
t hat  wi t hi n [ _____]  [ 1]  m [ _____]  [ 4]  f eet  of  [ ______]  st r uct ur es,  t he 
uncompact ed l ayer  t hi ckness shal l  be r educed t o [ _____]  [ 100]  mm [ _____]  
[ 4]  i nches.   [ Layer s shoul d be st ar t ed f ul l  out  t o t he s l ope st akes and 
shal l  be car r i ed subst ant i al l y  hor i zont al  and par al l el  t o t he l evee 
cent er l i ne wi t h suf f i c i ent  cr own or  s l ope t o pr ovi de sat i sf act or y dr ai nage 
dur i ng const r uct i on. ]   [ The mat er i al s f or  [ _____]  f i l l  shal l  be pl aced or  
spr ead i n l ayer s,  t he f i r st  l ayer  not  mor e t han [ _____]  mm i nches i n 
t hi ckness and t he succeedi ng l ayer s not  mor e t han [ _____]  mm i nches i n 
t hi ckness pr i or  t o compact i on. ]

3. 19. 8   Per vi ous Fi l l

**************************************************************************
NOTE:   I f  i t  i s  desi r ed t hat  t he f i r st  l ayer  of  f i l l  
over  t he f oundat i on be of  a di f f er ent  t hi ckness t han 
subsequent  l ayer s,  t hen t he l ast  br acket ed sent ence 
shoul d be sel ect ed.

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

The per vi ous f i l l  mat er i al  shal l  be pl aced and spr ead i n l ayer s not  mor e 
t han [ _____]  [ 200]  mm [ _____]  [ 8]  i nches i n uncompact ed t hi ckness,  except  
t hat  wi t hi n [ _____]  [ 1]  m [ _____]  [ 4]  f eet  of  [ ______]  st r uct ur es,  t he 
uncompact ed l ayer  t hi ckness shal l  be r educed t o [ _____]  [ 150]  mm [ _____]  
[ 6]  i nches.   [ Layer s shoul d be st ar t ed f ul l  out  t o t he s l ope st akes and 
shal l  be car r i ed subst ant i al l y  hor i zont al  and par al l el  t o t he l evee 
cent er l i ne wi t h suf f i c i ent  cr own or  s l ope t o pr ovi de sat i sf act or y dr ai nage 
dur i ng const r uct i on. ]   [ The mat er i al s f or  [ _____]  f i l l  shal l  be pl aced or  
spr ead i n l ayer s,  t he f i r st  l ayer  not  mor e t han [ _____]  mm i nches i n 
t hi ckness and t he succeedi ng l ayer s not  mor e t han [ _____]  mm i nches i n 
t hi ckness pr i or  t o compact i on. ]

3. 19. 9   Random Fi l l

**************************************************************************
NOTE:   I f  i t  i s  desi r ed t hat  t he f i r st  l ayer  of  f i l l  
over  t he f oundat i on be of  a di f f er ent  t hi ckness t han 
subsequent  l ayer s,  t hen t he l ast  br acket ed sent ence 
shoul d be sel ect ed.

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

Random f i l l  mat er i al  shal l  be pl aced and spr ead i n l ayer s not  mor e t han 
[ _____]  [ 200]  mm [ _____]  [ 8]  i nches i n uncompact ed t hi ckness,  except  t hat  
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wi t hi n [ _____]  [ 1]  m [ _____]  [ 4]  f eet  of  [ _____] st r uct ur es,  t he uncompact ed 
l ayer  t hi ckness shal l  be r educed t o [ _____]  [ 150]  mm [ _____]  [ 6]  i nches.   
[ Layer s shoul d be st ar t ed f ul l  out  t o t he s l ope st akes and shal l  be car r i ed 
subst ant i al l y  hor i zont al  and par al l el  t o t he l evee cent er l i ne wi t h 
suf f i c i ent  cr own or  s l ope t o pr ovi de sat i sf act or y dr ai nage dur i ng 
const r uct i on. ]   [ The mat er i al s f or  [ _____]  f i l l  shal l  be pl aced or  spr ead 
i n l ayer s,  t he f i r st  l ayer  not  mor e t han [ _____]  mm i nches i n t hi ckness and 
t he succeedi ng l ayer s not  mor e t han [ _____]  mm i nches i n t hi ckness pr i or  t o 
compaction.]

[ 3. 19. 10   Random Rock

Random r ock shal l  be pl aced wi t hi n t he l i mi t s i ndi cat ed on t he dr awi ngs i n 
such a manner  as t o pr oduce a r easonabl y wel l  gr aded mass of  st one wi t h a 
mi ni mum per cent age of  voi ds.   The r andom r ock shal l  be pl aced i n l ayer s 
t hat  wi l l  wi l l  pr oduce a compact ed [ _____]  [ 600]  mm [ _____]  [ 24]  i nch t hi ck 
l ayer  as shown on t he dr awi ngs. [   Dewat er i ng of  t he f oundat i on beneat h t he 
r andom r ock zone shal l  be suf f i c i ent  t o al l ow t he r andom r ock mat er i al  t o 
be pl aced and compact ed as speci f i ed her ei n t o pr oduce a f i r m,  dense 
sur f ace upon whi ch t o pl ace sel ect  ear t h f i l l . ]   The out s i de s l ope of  t he 
r andom r ock zone shal l  be gr aded t o pr oduce a r easonabl y even sur f ace,  
wi t hi n a t ol er ance of  pl us or  mi nus [ _____]  [ 300]  mm [ _____]  [ 12]  i nches 
measur ed [ ver t i cal ]  [ nor mal ]  t o t he s l ope f r om t he l i nes i ndi cat ed on t he 
he dr awi ngs,  upon whi ch s l ope pr ot ect i on l ayer s can be pl aced.

][ 3. 19. 11   Fi ne Dr ai nage Gr avel  Pl aced Ar ound St r uct ur es

Fi ne dr ai nage gr avel  pl aced f or  dr ai nage ar ound [ _____]  st r uct ur es shal l  be 
pl aced i n hor i zont al  l ayer s not  exceedi ng [ _____]  mm i nches i n l oose l i f t  
t hi ckness,  or  wi t hi n [ _____]  [ 1]  m [ _____]  [ 4]  f eet  when hand oper at ed 
compact or s ar e used.   Af t er  pl aci ng,  each l ayer  shal l  be uni f or ml y spr ead,  
moi st ened or  aer at ed as necessar y t o obt ai n t he speci f i ed moi st ur e cont ent ,  
t hor oughl y mi xed and compact ed as speci f i ed.   Backf i l l i ng shal l  not  begi n 
unt i l  const r uct i on bel ow f i ni sh gr ade has been appr oved,  f or ms r emoved,  and 
t he excavat i on c l eaned of  t r ash and debr i s.   Power  dr i ven hand oper at ed 
compact or s shal l  be used al ong t he c l osur e st r uct ur e f or  compact i on wi t hi n 
[ _____]  [ 0. 7]  m [ _____]  [ 2]  f eet  of  concr et e st r uct ur es.   Backf i l l  shal l  
not  be pl aced agai nst  concr et e pr i or  t o 7 days af t er  pl acement .   As f ar  as 
pr act i cabl e,  backf i l l  shal l  be br ought  up evenl y on each si de of  t he 
st r uct ur e and sl oped t o dr ai n away f r om t he st r uct ur e.

][ 3. 19. 12   Semi compact ed Fi l l

**************************************************************************
NOTE:   I f  i t  i s  desi r ed t hat  t he f i r st  l ayer  of  f i l l  
over  t he f oundat i on be of  a di f f er ent  t hi ckness t han 
subsequent  l ayer s,  t hen t he l ast  br acket ed sent ence 
shoul d be sel ect ed.

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

The l ocat i on and ext ent  of  t he semi compact ed f i l l  shal l  be as shown on t he 
dr awi ngs.   Semi compact ed f i l l  shal l  not  be pl aced i n wat er .   Semi compact ed 
f i l l  mat er i al  shal l  be pl aced and spr ead i n l ayer s not  mor e t han [ _____]  
[ 300]  mm [ _____]  [ 12]  i nches i n uncompact ed t hi ckness,  [ except  t hat  wi t hi n 
[ _____]  [ 1]  m [ _____]  [ 4]  f eet  of  [ _____]  st r uct ur es,  t he uncompact ed l ayer  
t hi ckness shal l  be r educed t o [ _____]  [ 150]  mm [ _____]  [ 6]  i nches] . [   
Layer s shal l  be st ar t ed f ul l  out  t o t he s l ope st akes and shal l  be car r i ed 
subst ant i al l y  hor i zont al  and par al l el  t o t he l evee cent er l i ne wi t h 
suf f i c i ent  cr own or  s l ope t o pr ovi de sat i sf act or y dr ai nage dur i ng 
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const r uct i on. ]  [  The mat er i al s f or  [ _____]  f i l l  shal l  be pl aced or  spr ead 
i n l ayer s,  t he f i r st  l ayer  not  mor e t han [ _____]  mm i nches i n t hi ckness and 
t he succeedi ng l ayer s not  mor e t han [ _____]  mm i nches i n t hi ckness pr i or  t o 
compaction.]

][ 3. 19. 13   Uncompact ed Fi l l

**************************************************************************
NOTE:   I f  i t  i s  desi r ed t hat  t he f i r st  l ayer  of  f i l l  
over  t he f oundat i on be of  a di f f er ent  t hi ckness t han 
subsequent  l ayer s,  t hen t he second br acket ed 
sent ence shoul d be sel ect ed.

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

Uncompact ed f i l l  shal l  be pl aced i n appr oxi mat el y hor i zont al  l ayer s not  
exceedi ng [ _____]  mm i nches i n t hi ckness.   The l ayer s shal l  be uni f or ml y 
spr ead,  di st r i but ed,  and ot her wi se mani pul at ed dur i ng pl acement  t o such an 
ext ent  t hat  i ndi v i dual  l oads of  mat er i al  deposi t ed on t he f i l l  wi l l  not  
r emai n i nt act ,  and l ar ge,  open voi ds i n t he f i l l  wi l l  be el i mi nat ed.   Li f t s  
shal l  not  be pl aced i n a manner  whi ch causes shr i nkage cr acks and open 
voi ds f r om devel opi ng i n pr evi ousl y pl aced l i f t s . [   Layer s shal l  be st ar t ed 
f ul l  out  t o t he s l ope st akes and shal l  be car r i ed i n l i f t s  appr oxi mat el y 
hor i zont al  and par al l el  t o t he cent er l i ne wi t h suf f i c i ent  cr own or  s l ope t o 
pr ovi de sat i sf act or y dr ai nage dur i ng const r uct i on. ]  [  The mat er i al s  f or  
[ _____]  f i l l  shal l  be pl aced or  spr ead i n l ayer s,  t he f i r st  l ayer  not  mor e 
t han [ _____]  mm i nches i n t hi ckness and t he succeedi ng l ayer s not  mor e t han 
[ _____]  mm i nches i n t hi ckness pr i or  t o compact i on. ] [   Compact i on ot her  
t han t hat  obt ai ned by t he cont r ol l ed movement  of  t he haul i ng and spr eadi ng 
equi pment  over  t he ar ea wi l l  not  be r equi r ed. ] [   Wher e mat er i al  must  be 
pl aced i n wat er ,  i t  shal l  be dumped t her ei n unt i l  i t  r eaches an el evat i on 
[ _____]  mm f oot  above t he wat er  sur f ace,  or  unt i l  a st abl e f i l l  sur f ace i s 
obt ai ned bef or e l ayer  const r uct i on wi l l  be r equi r ed.   The mat er i al  
deposi t ed under  wat er  shal l  be pl aced i n such a manner  t o ensur e t hat  any 
sof t  mat er i al  wi l l  be f or ced pr ogr essi vel y out war d f r om t he sect i on and not  
be t r apped wi t hi n t he base of  t he embankment . ] [   Mat er i al  cont ai ni ng mor e 
t han [ _____]  [ 15]  per cent  f i nes passi ng t he No.  200 si eve shal l  not  be 
pl aced bel ow t he wat er  sur f ace. ]

] 3. 19. 14   Hydr aul i c Fi l l

3. 19. 14. 1   Di schar ge Pi pe

At  al l  t i mes when t he dr edge di schar ge pi pe i s bei ng washed out  or  when t he 
di schar ge consi st s of  a hi gh per cent age of  wat er  wi t h onl y a mi ni mum amount  
of  sol i d mat er i al  bei ng pumped,  al l  cont r ol  pl at es at  t he bot t om openi ngs 
al ong t he spi l l - pi pe sect i ons of  t he di schar ge pi pe l i nes shal l  be c l osed 
i mmedi at el y and shal l  r emai n i n a c l osed posi t i on unt i l  t he pumpi ng 
oper at i on pr oduces a mi ni mum of  [ 10]  [ _____]  per cent  sol i d mat er i al s i n t he 
discharge.

3. 19. 14. 2   Di schar ge Pi pe Out l et s

Dur i ng pl acement  oper at i ons of  t he f i l l ,  f r ee out l et s t o conduct  di schar ge 
wat er  away f r om t he embankment  shal l  be pr ovi ded at  i nt er val s of  not  mor e 
t han [ 610]  [ _____]  m [ 2, 000]  [ _____]  f eet ,  f or  300- mm 12- i nch dr edges or  
smal l er ;  [ 915]  [ _____]  m [ 3, 000]  [ _____]  f eet ,  f or  325 t o 400 mm 13-  t o 
16- i nch dr edges;  and [ 1219]  [ _____]  m [ 4, 000]  [ _____]  f eet ,  f or  dr edges over
 400 mm 16 i nches.   The si ze of  dr edges ar e det er mi ned by t he mi ni mum 
i nsi de di amet er  of  t he di schar ge pi pe.   No obst r uct i on t o f r ee f l ow wi l l  be 
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per mi t t ed i n t hese out l et s or  at  any poi nt  i n t he f i l l  ar ea,  bet ween t he 
end of  t he di schar ge pi pe and t he out l et .   A r et ai ni ng di ke,  t r ansver se t o 
t he f i l l  ar ea cent er  l i ne,  shal l  be const r uct ed i mmedi at el y beyond each 
out l et  and shal l  not  be br eached unt i l  t he end of  t he di schar ge pi pe has 
appr oached t he r et ai ni ng di ke t o wi t hi n 76 m 250 f eet ,  i n t he case of  300 mm
 12- i nch dr edges or  smal l er ;  114 m 375 f eet ,  i n case of  325 t o 400 mm 13-  
t o 16- i nch dr edges;  or  152 m 500 f eet ,  i n t he case of  dr edges over  400 mm 
16 i nches.

3. 19. 14. 3   Cont r ol  of  Mat er i al s i n Hydr aul i c  Const r uct i on

I n gener al ,  t he mat er i al s i n t he f i l l  shal l  be di st r i but ed i n such a way as 
t o pr oduce a sect i on of  r el at i vel y uni f or m per meabi l i t y .   I n or der  t o 
mai nt ai n uni f or m per meabi l i t y  of  t he f i l l ,  do not  pl ace st r at a and l ar ge 
pocket s of  gr avel ,  not  cont ai ni ng suf f i c i ent  f i nes.   Whenever  t hey occur  
t hey shal l  be pr ompt l y bl ended wi t h f i ner  mat er i al s.   Take necessar y 
pr ecaut i ons t o pr event  damage f r om di schar ge wat er  or  ot her  causes.

3. 19. 14. 4   Rehandl i ng Hydr aul i c Mat er i al

Rehandl i ng of  hydr aul i c mat er i al  t o br i ng t he f i l l  ar ea t o r equi r ed gr ade 
and cr oss sect i on shal l  conf or m t o par agr aph [ _____] .   I f ,  i n t he opi ni on 
of  t he Cont r act i ng Of f i cer ,  t he r ehandl ed mat er i al  i s  t oo dr y t o per mi t  i t s  
pl acement  by compact ed f i l l  met hod,  t hen t he soi l  pl acement  shal l  conf or m 
t o par agr aph [ _____] .

3. 20   MOI STURE CONTROL

3. 20. 1   General

The mat er i al s i n each l ayer  of  t he f i l l  shal l  cont ai n t he amount  of  
moi st ur e,  wi t hi n t he l i mi t s speci f i ed bel ow or  as di r ect ed by t he 
Cont r act i ng Of f i cer ,  necessar y t o obt ai n t he r equi r ed compact i on.   Mat er i al  
t hat  i s  not  wi t hi n t he speci f i ed moi st ur e cont ent  l i mi t s af t er  compact i on 
shal l  be r ewor ked t o obt ai n t he speci f i ed moi st ur e cont ent ,  r egar dl ess of  
density.

3. 20. 1. 1   I nsuf f i c i ent  Moi st ur e f or  Sui t abl e Bond

I f  t he t op or  cont act  sur f aces of  a par t i al  f i l l  sect i on become t oo dr y t o 
per mi t  sui t abl e bond bet ween t hese sur f aces and t he addi t i onal  f i l l  t o be 
pl aced t her eon,  l oosen t he dr i ed mat er i al s by scar i f y i ng or  di sci ng t o such 
dept hs as may be di r ect ed by t he Cont r act i ng Of f i cer ,  shal l  dampen t he 
l oosened mat er i al  t o an accept abl e moi st ur e cont ent ,  and shal l  compact  t hi s 
l ayer  i n accor dance wi t h t he appl i cabl e r equi r ement s of  par agr aph 
COMPACTION.

3. 20. 1. 2   Excessi ve Moi st ur e f or  Sui t abl e Bond

I f  t he t op or  cont act  sur f aces of  a par t i al  f i l l  sect i on become t oo wet  t o 
per mi t  sui t abl e bond bet ween t hese sur f aces and t he addi t i onal  f i l l  t o be 
pl aced t her eon,  t he wet  mat er i al  shal l  be scar i f i ed and per mi t t ed t o dr y,  
assi st ed by di sc i ng or  har r owi ng,  i f  necessar y,  t o such dept hs as may be 
di r ect ed by t he cont r act i ng of f i cer .   The mat er i al  shal l  be dr i ed t o an 
accept abl e moi st ur e cont ent ,  and shal l  be compact ed i n accor dance wi t h t he 
appl i cabl e r equi r ement s of  par agr aph COMPACTI ON.
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3. 20. 1. 3   Dr yi ng Wet  Mat er i al

Mat er i al  t hat  i s  t oo wet  shal l  [ be spr ead on t he embankment  and per mi t t ed 
t o dr y, ]  [ be dr i ed i n t he bor r ow ar ea pr i or  t o br i ngi ng t o t he l evee 
embankment ]  be assi st ed by di sci ng or  har r owi ng,  i f  necessar y,  unt i l  t he 
moi st ur e cont ent  i s  r educed t o an amount  wi t hi n t he speci f i ed l i mi t s.

3. 20. 1. 4   I ncr easi ng Moi st ur e i n Dr y Mat er i al

The moi st ur e cont ent  of  mat er i al  t hat  i s  t oo dr y,  [ wi l l  be adj ust ed on t he 
l evee embankment ]  [ wi l l  be adj ust ed i n t he bor r ow ar ea pr i or  t o br i ngi ng t o 
t he l evee embankment ] .   Add wat er  t o t he f i l l  mat er i al  and by har r owi ng,  or  
ot her  appr oved met hods,  wor k t he moi st ur e i nt o t he mat er i al  unt i l  a uni f or m 
di st r i but i on of  moi st ur e wi t hi n t he speci f i ed l i mi t s i s  obt ai ned.   Wat er  
appl i ed on a l ayer  of  f i l l  on t he l evee embankment  shal l  be accur at el y 
cont r ol l ed i n amount  so t hat  f r ee wat er  wi l l  not  appear  on t he sur f ace 
dur i ng or  subsequent  t o r ol l i ng.   Shoul d t oo much wat er  be added t o any 
par t  of  t he embankment ,  t he r ol l i ng on t hat  sect i on of  t he embankment  shal l  
be del ayed unt i l  t he moi st ur e cont ent  of  t he mat er i al s i s  r educed t o an 
amount  wi t hi n t he speci f i ed l i mi t s.   I f  i t  i s  i mpr act i cabl e t o obt ai n t he 
speci f i ed moi st ur e cont ent  by wet t i ng or  dr y i ng t he mat er i al  on t he f i l l ,  
t he Cont r act or  may be r equi r ed t o pr e- wet  or  dr y back t he mat er i al  at  t he 
sour ce of  excavat i on or  i n t he bor r ow ar ea.

3. 20. 2   Sel ect  Fi l l

The moi st ur e cont ent  af t er  compact i on shal l  be wi t hi n t he l i mi t s of  [ _____]  
per cent age poi nt s above opt i mum t o [ _____]  per cent age poi nt  bel ow opt i mum 
moi st ur e cont ent  as det er mi ned by ASTM D698.

3. 20. 3   I mper vi ous Fi l l

The moi st ur e cont ent  af t er  compact i on shal l  be wi t hi n t he l i mi t s of  [ 2]  
[ _____]  per cent age poi nt s above opt i mum t o [ 2]  [ _____]  per cent age poi nt  
bel ow opt i mum moi st ur e cont ent  as det er mi ned by ASTM D698.

3. 20. 4   Per vi ous Fi l l

**************************************************************************
NOTE:   Sat ur at i on of  t he per vi ous f i l l  may not  be 
appr opr i at e i f  t he f i l l  i s  pl aced i n a zone or  ar ea 
( t r enches,  et c. )  whi ch can not  r eadi l y dr ai n.

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

Each l ayer  of  mat er i al  shal l  be pl aced,  wor ked,  and compact ed i n a 
sat ur at ed condi t i on.

3. 20. 5   Random Fi l l

**************************************************************************
NOTE:   The moi st ur e cont r ol  of  r andom ear t h shal l  be 
conf or med t o t he r equi r ement s of  t he mat er i al  t ype 
i t  most  c l osel y appr oxi mat es i n behavi or .

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

[ The moi st ur e cont ent  af t er  compact i on shal l  be wi t hi n t he l i mi t s of  
[ _____]  per cent age poi nt s above opt i mum t o [ _____]  per cent age poi nt  bel ow 
opt i mum moi st ur e cont ent  as det er mi ned by ASTM D698. ]   [ The moi st ur e 
cont ent  shal l  be t hat  whi ch wi l l  f aci l i t at e obt ai ni ng t he speci f i ed 
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compaction.]

3. 20. 6   Coar se Dr ai nage Gr avel  and Fi l t er  Sand

The moi st ur e cont ent  shal l  be cont r ol l ed such t hat  haul i ng,  spr eadi ng,  and 
compact i ng equi pment  can oper at e wi t h nor mal  pr ocedur e wi t hout  excessi ve 
r ut t i ng of  t he f i l l .   I f  t he mat er i al  i s  t oo wet  or  t oo dr y t o f aci l i t at e 
pr oper  compact i on,  t he coar se dr ai nage gr avel  or  f i l t er  sand shal l  be 
wet t ed or  dr i ed as r equi r ed by t he pr ocedur es speci f i ed i n par agr aph 
[_____].

3. 20. 7   Fi ne Dr ai nage Gr avel

Fi ne dr ai nage gr avel  shal l  be pl aced,  wor ked,  and compact ed i n a sat ur at ed 
condi t i on.   The moi st ur e cont ent  af t er   compact i on shal l  be as uni f or m as 
pr act i cabl e t hr oughout  any one l ayer  of  f i ne dr ai nage gr avel .

3. 20. 8   Semi compact ed Fi l l

[ Semi compact ed f i l l  shal l  be pl aced wi t hi n pl us or  mi nus [ _____]  per cent  of  
opt i mum moi st ur e cont ent . ]   [ Semi compact ed f i l l  wi l l  be pl aced at  t hei r  i n 
s i t u moi st ur e cont ent . ]   [ The moi st ur e cont ent  of  semi compact ed f i l l  shal l  
be cont r ol l ed such t hat  haul i ng,  spr eadi ng,  and compact i ng equi pment  can 
oper at e wi t h nor mal  pr ocedur e wi t hout  excessi ve r ut t i ng of  t he f i l l . ]   [ The 
moi st ur e cont ent  shal l  be t hat  whi ch wi l l  f aci l i t at e obt ai ni ng t he 
speci f i ed compact i on. ]

3. 20. 9   Uncompact ed Fi l l

Uncompact ed f i l l  wi l l  be pl aced at  t hei r  i n s i t u wat er  cont ent . [   The 
moi st ur e cont ent  shal l  be cont r ol l ed such t hat  haul i ng,  spr eadi ng,  and 
compact i ng equi pment  can oper at e wi t h nor mal  pr ocedur e wi t hout  excessi ve 
r ut t i ng of  t he f i l l . ]

3. 20. 10   Hydr aul i c Fi l l

No moi st ur e cont r ol  i s  r equi r ed f or  Hydr aul i c Fi l l .

3. 21   COMPACTION

**************************************************************************
NOTE:   The desi gner  shoul d edi t  t he f ol l owi ng 
par agr aphs t o account  f or  t he use of  ei t her  an end 
pr oduct  speci f i cat i on ( i . e. ,  t he Cont r act or  i s  
r equi r ed t o obt ai n a speci f i ed degr ee of  compact i on)  
or  a met hod speci f i cat i on ( i . e. ,  when t he Cont r act or  
i s  r equi r ed t o compact  t he embankment  by a speci f i ed 
number  of  cover ages of  a speci f i ed/ appr oved r ol l er  
and i s not  r esponsi bl e f or  t he obt ai ned degr ee of  
compact i on) .   I f  t he met hod speci f i cat i on i s used 
and t he r equi r ed degr ee of  compact i on i s not  
achi eved,  t he Cont r act or  shoul d be pai d f or  
addi t i onal  r ol l i ng f or  compact i on under  a separ at e 
bi d i t em as speci f i ed i n par agr aph ADDI TI ONAL 
ROLLI NG FOR COMPACTI ON.

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

SECTI ON 35 41 00  Page 46



3. 21. 1   Compact i on Equi pment

**************************************************************************
NOTE:   Wi t h r ef er ence t o t he use of  compact i on 
equi pment  i n t hi s par agr aph,  t he f ol l owi ng 
pr ecaut i ons shoul d be not ed:

1.   Speci f i cat i ons shoul d be wr i t t en t o i nsur e t hat  
t he t ype of  compact i on equi pment  wi l l  be used whi ch,  
i s  best  sui t ed t o obt ai n t he desi r ed compact i on of  
t he mat er i al  bei ng ut i l i zed.   When t he s i ze of  t he 
cont r act  can j ust i f y  t he cost s a r equi r ement  shoul d 
be i ncl uded i n t he speci f i cat i ons f or  t he 
per f or mance eval uat i on of  each t ype of  compact i on 
equi pment  conf or mi ng wi t h t he speci f i cat i ons and 
i nt ended f or  use by t he Cont r act or  at  an ear l y st age 
of  embankment  const r uct i on.   Thi s equi pment  
eval uat i on shoul d be accompl i shed t hr ough anal ysi s 
of  t est  f i l l  ar eas t hat  ar e car ef ul l y  const r uct ed 
under  r epr esent at i ve wor ki ng condi t i ons wi t h 
mat er i al s and moi st ur e cont ent s as speci f i ed.   Test  
f i l l  ar eas may ei t her  be separ at e or  par t  of  t he 
per manent  wor k,  and f or  c l ar i t y  t o pr ospect i ve 
bi dder s,  payment  under  a separ at e i t em i s 
r ecommended t o equi t abl y cover  cost s of  r equi r ed 
var i at i ons i n equi pment  cover ages,  possi bl e changes 
i n equi pment  l oadi ng or  f oot  s i zes,  as wel l  as 
i nt ensi f i ed f i el d soi l s  t est i ng.

2.   For  t ampi ng r ol l er s t hat  ar e ei t her  t owed or  
sel f - pr opel l ed,  wi t h dr ums capabl e of  bei ng 
bal l ast ed wi t h f l ui d,  t he pr ovi s i on f or  a pr essur e 
r el i ef  val ve and saf et y head i s opt i onal ,  and shoul d 
be i ncl uded at  t he di scr et i on of  t he desi gner  based 
on l ocal  exper i ence and pr act i ce.   
Over - pr essur i zat i on of  f l ui d bal l ast ed compact i on 
dr ums t o t he l evel  of  a saf et y hazar d has been r ar e,  
but  has occur r ed on sever al  occasi ons at  l ocat i ons 
of  hi gh el evat i on and t emper at ur e.

3.   I n compact i ng mat er i al s consi st i ng of  shal es,  
sandst ones,  weat her ed r ock and si mi l ar  r andom 
mat er i al s,  consi der at i on shoul d be gi ven t o 
speci f y i ng sheepf oot - t ype t ampi ng equi pment  t hat  has 
been modi f i ed by r epl aci ng t he st andar d f eet  wi t h 
" chi sel "  poi nt  t amper  f eet  gener al l y  r ef er r ed t o as 
" shal e br eaker s" .   The end ar eas of  t hese modi f i ed 
t amper  f eet  r ange f r om 650 t o 1000 squar e mm 1 t o 
1- 1/ 2 squar e i nches and t end t o br eak up weat her ed 
r ock t o pr event  t he br i dgi ng ef f ect  somet i mes 
cr eat ed by l ar ge r ock par t i c l es.

4.   For  compact i on of  sand and gr avel  f i l l s  or  
f i l t er  and dr ai nage l ayer s,  equi pment  
char act er i st i cs f or  bot h a l ar ge and smal l  v i br at or y 
r ol l er  have been pr ovi ded f or  opt i onal  sel ect i on by 
t he desi gner ,  dependi ng upon l ocat i on,  sel ect ed l i f t  
t hi ckness,  gr adat i on,  gr ai n shape,  and dur abi l i t y  
pr oper t i es of  t he mat er i al s.   The smal l er  r ol l er ,  
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whi ch ut i l i zes an upper  l i mi t  of  40 kN/ m 9000 l bs.  
per  f oot  of  dr um l engt h appl i ed f or ce,  shoul d be 
speci f i ed f or  mat er i al s whi ch exhi bi t  degr adat i on 
under  compact i on.   Ot her  opt i ons,  based on 
const r uct i on exper i ence may al so be exer ci sed.   For  
exampl e,  i t  has been f ound t hat  i mpr oved 
t r af f i cabi l i t y  can of t en be achi eved when compact i ng 
c l ean,  f i ne gr ai ned,  uni f or m sands by speci f y i ng a 
dr um dr i ven sel f - pr opel l ed v i br at or y r ol l er .

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

Compact i on equi pment  must  conf or m t o t he f ol l owi ng r equi r ement s and be used 
as pr escr i bed i n subsequent  par agr aphs.

3. 21. 1. 1   Tampi ng Rol l er s

3. 21. 1. 1. 1   Towed

Tampi ng r ol l er s shal l  consi st  of  a heavy dut y doubl e dr um uni t ,  wi t h a dr um 
di amet er  not  l ess t han 1. 5 m 60 i nches,  and an i ndi v i dual  dr um l engt h of  
not  l ess t han 1. 5 m 60 i nches.   The dr ums shal l  be capabl e of  bei ng 
bal l ast ed wi t h wat er  or  a combi nat i on of  sand and wat er .   Each dr um shal l  
have st agger ed f eet  uni f or ml y spaced over  t he cyl i ndr i cal  sur f ace such as 
t o pr ovi de appr oxi mat el y t hr ee t ampi ng f eet  f or  each 0. 19 squar e met er  2 
squar e f eet  of  dr um sur f ace.   The t ampi ng f eet  shal l  be 175 t o 225 mm 7 t o 
9 i nches i n c l ear  pr oj ect i on f r om t he cyl i ndr i cal  sur f ace of  t he r ol l er  and 
shal l  have a f ace ar ea of  not  l ess t han 3226 squar e mm 5 squar e i nches nor  
mor e t han 4516 squar e mm 7 squar e i nches.   The r ol l er  shal l  be equi pped 
wi t h c l eani ng f i nger s,  so desi gned and at t ached as t o pr event  t he 
accumul at i on of  mat er i al  bet ween t he t ampi ng f eet ,  and t hese cl eani ng 
f i nger s shal l  be mai nt ai ned at  t hei r  f ul l  l engt h t hr oughout  t he per i ods of  
use of  t he r ol l er .   The wei ght  of  t he r ol l er  shal l  not  be l ess t han 5200 
kg/ m 3500 psf  of  l i near  dr um l engt h wei ght ed,  and shal l  not  be mor e t han 
2975 kg/ m 2000 psf  of  dr um l engt h empt y.   The t wo dr ums compr i s i ng one 
r ol l er  uni t  shal l  be yoked such t hat  t hey wi l l  osci l l at e when t r aver si ng 
uneven sur f aces.   The desi gn and oper at i on of  t he t ampi ng r ol l er  shal l  be 
subj ect  t o t he appr oval  of  t he Cont r act i ng Of f i cer  who shal l  have t he r i ght  
at  any t i me dur i ng t he pr osecut i on of  t he wor k t o di r ect  such r epai r s t o 
t he t ampi ng f eet ,  mi nor  al t er at i ons i n t he r ol l er  and var i at i ons i n t he 
wei ght  as may be f ound necessar y t o secur e opt i mum compact i on of  t he ear t h 
f i l l  mat er i al s.   The Cont r act or  may be r equi r ed t o add bal l ast  t o t he 
r ol l er  t o t he maxi mum capaci t y speci f i ed by t he manuf act ur er  of  t he 
r ol l er .   The r ol l er  shal l  be dr awn by a cr awl er - t ype or  a r ubber - t i r ed 
t r act or  at  a speed not  t o exceed 5. 6 km 3. 5 mi l es per  hour .   The use of  t he 
r ubber - t i r ed t r act or  shal l  be di scont i nued i f  t he t i r es l eave r ut s t hat  
pr event  uni f or m compact i on by t he t ampi ng r ol l er .  I f  t ampi ng r ol l er s ar e 
used i n t andem,  not  mor e t han t wo r ol l er s i n t andem wi l l  be per mi t t ed and 
i n such case,  one t r i p of  t he t andem r ol l er s over  any sur f ace wi l l  be 
consi der ed as t wo passes.   When t ampi ng r ol l er s ar e used i n t andem,  t he 
t amper  f oot  spaci ng shal l  be of f set  so t hat  t he c i r cumf er ent i al  r ows on t he 
r ear  dr ums ar e i n l i ne wi t h t he mi d- poi nt  of  t he c i r cumf er ent i al  r ows on 
t he f or war d dr ums.

3. 21. 1. 1. 2   Self-Propelled

[ Condi t i oned upon sat i sf act or y per f or mance,  sel f - pr opel l ed t ampi ng r ol l er s 
may be used i n l i eu of  t r act or - dr awn t ampi ng r ol l er s.   Sel f - pr opel l ed 
r ol l er s exceedi ng t he empt y wei ght  r equi r ement  may be used pr ovi ded t hat  by 
t he subst i t ut i on of  t ampi ng f eet ,  havi ng a f ace ar ea not  exceedi ng [ _____]  [
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9030 squar e mm 14 squar e i nches] ,  t he nomi nal  f oot  pr essur e on t he t ampi ng 
f eet  of  t he sel f - pr opel l ed r ol l er  can be adj ust ed t o appr oxi mat e t he 
nomi nal  f oot  pr essur e of  t he t owed r ol l er  f or  t he par t i cul ar  wor ki ng 
condi t i on r equi r ed f or  t he t owed r ol l er s.   The t ampi ng f eet  shal l  be 175 t o 
225 mm 7 t o 9 i nches i n c l ear  pr oj ect i on f r om t he cyl i ndr i cal  sur f ace of  
t he r ol l er .   For  sel f - pr opel l ed r ol l er s,  i n whi ch st eer i ng i s accompl i shed 
t hr ough use of  r ubber - t i r ed wheel s,  t he t i r e pr essur e shal l  not  exceed 
[ _____]  [ 276 kPa 40 psi ] .   Sel f - pr opel l ed r ol l er s shal l  be oper at ed at  a 
speed not  t o exceed 5. 6 km 3. 5 mi l es per  hour . ]   [ Sel f - pr opel l ed t ampi ng 
r ol l er s may be used i n l i eu of  t r act or  dr awn t ampi ng r ol l er s pr ovi ded t he 
f oot  pr essur e on t he t ampi ng f eet  of  t he sel f - pr opel l ed r ol l er  ar e 
appr oxi mat el y t he same as t he f oot  pr essur e on t he t owed r ol l er .   For  
sel f - pr opel l ed r ol l er s st eer ed wi t h r ubber - t i r ed wheel s,  t he t i r e pr essur e 
shal l  not  exceed [ _____]  [ 276 kPa 40 psi ] .   Sel f - pr opel l ed r ol l er s shal l  be 
oper at ed at  speeds not  exceedi ng 5. 6 km 3. 5 mi l es per  hour .   The 
Cont r act i ng Of f i cer  has t he aut hor i t y t o l i mi t  or  el i mi nat e t he use of  
sel f - pr opel l ed r ol l er s i f  t hey ar e f ound t o cause shear i ng or  l ami nat i ons 
of  t he compact ed f i l l . ]

3. 21. 1. 2   Vi br at or y Rol l er s

Vi br at or y r ol l er s f or  compact i ng r ock f i l l s ,  per vi ous sand and gr avel  
f i l l s ,  or  f i l t er  and t r ansi t i on dr ai nage l ayer s shal l  be equi pped wi t h a 
smoot h st eel  compact i on dr um and shal l  be oper at ed at  a f r equency of  
v i br at i on dur i ng compact i on oper at i ons bet ween 1100 and 1500 vpm.   
Vi br at or y r ol l er s may be ei t her  t owed or  sel f - pr opel l ed and shal l  have an 
unspr ung dr um wei ght  t hat  i s  a mi ni mum of  60 per cent  of  t he r ol l er s '  st at i c 
wei ght .   Towed r ol l er s shal l  have at  l east  90 per cent  of  t hei r  wei ght  
t r ansmi t t ed t o t he gr ound t hr ough t he compact i on dr um when t he r ol l er  i s  
st andi ng i n a l evel  posi t i on hi t ched t o t he t owi ng vehi c l e.   Rol l er s f or  
compact i ng r ockf i l l ,  [ sand and gr avel  f i l l s ,  or  f i l t er  and dr ai nage l ayer s]  
shal l  have a mi ni mum st at i c  wei ght  of  90 kN 20, 000 pounds,  a mi ni mum 
dynami c f or ce of  180 kN 40, 000 pounds when oper at i ng at  1400 vpm,  and an 
appl i ed f or ce not  l ess t han 130 kN/ m 9, 000 pounds per  f oot  of  compact i on 
dr um l engt h. [   Rol l er s f or  compact i ng sand and gr avel  f i l l s  or  f i l t er  and 
dr ai nage l ayer s shal l  have a mi ni mum st at i c wei ght  of  36 kN 8, 000 pounds,  a 
mi ni mum dynami c f or ce of  71 kN 16, 000 pounds when oper at i ng at  1400 vpm,  
and an appl i ed f or ce not  l ess t han 22 kN 5, 000 pounds nor  gr eat er  t han 130 
kN/ m 9, 000 pounds per  f oot  of  compact i on dr um l engt h. ]   The l evel  of  
ampl i t ude and vi br at i on f r equency dur i ng compact i on wi l l  be mai nt ai ned 
uni f or m t hr oughout  t he embankment  zone wi t hi n whi ch i t  i s  oper at i ng.   
Rol l er s shal l  be oper at ed at  speeds not  t o exceed 2. 4 km/ h 1. 5 mph.   The 
equi pment  manuf act ur er  shal l  f ur ni sh suf f i c i ent  dat a,  dr awi ngs,  and 
comput at i on f or  ver i f i cat i on of  t he above speci f i cat i ons,  and t he char act er  
and ef f i c i ency of  t hi s equi pment  shal l  be subj ect  t o appr oval .

3. 21. 1. 3   Rubber - t i r ed Rol l er s

Rubber - t i r ed r ol l er s shal l  have a mi ni mum of  f our  wheel s equi pped wi t h 
pneumat i c t i r es.   The t i r es shal l  be of  such s i ze and pl y as t o be capabl e 
of  bei ng oper at ed at  t i r e pr essur es bet ween 550 and 690 kPa 80 and 100 psi  
at  an 11, 340 kg 25, 000 pound wheel  l oad.   The r ol l er  wheel s shal l  be 
l ocat ed abr east  and so desi gned t hat  each wheel  wi l l  car r y appr oxi mat el y 
equal  l oad i n t r aver si ng uneven gr ound.   The spaci ng of  t he wheel s shal l  be 
such t hat  t he di st ance bet ween t he near est  edges of  adj acent  t i r es wi l l  not  
be gr eat er  t han 50 per cent  of  t he r at ed t i r e wi dt h of  a s i ngl e t i r e at  t he 
oper at i ng pr essur e f or  an 11, 340 kg 25, 000 pound wheel  l oad.   The r ol l er  
shal l  be pr ovi ded wi t h a body sui t abl e f or  bal l ast  l oadi ng such t hat  t he 
l oad per  wheel  may be var i ed,  as di r ect ed by t he Cont r act i ng Of f i cer ,  f r om 
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8, 165 t o 11, 340 kg 18, 000 t o 25, 000 pounds.   The r ol l er  shal l  be t owed at  a 
speed not  t o exceed 8 km 5 mi l es per  hour .   The char act er  and ef f i c i ency of  
t hi s equi pment  shal l  be subj ect  t o t he appr oval  of  t he Cont r act i ng Of f i cer .

3. 21. 1. 4   Hand Oper at ed Compact or s

Compact i on of  mat er i al ,  i n ar eas wher e i t  i s  i mpr act i cabl e t o use a r ol l er  
or  t r act or  compact i on shal l  be per f or med by t he use of  appr oved hand 
oper at ed power  compact or s.

3. 21. 1. 4. 1   Power  Tamper s

Power  t amper s must  be hand oper at ed equi pment  capabl e of  compact i ng 
mat er i al  i n conf i ned ar eas.   The compact or s shal l  be ei t her  an i nt er nal  
combust i on or  pneumat i c act i vat ed t amper .   Tamper s shal l  have suf f i c i ent  
wei ght  and st r i k i ng power  t o pr oduce t he speci f i ed compact i on.   The 
char act er  and ef f i c i ency of  t hi s equi pment  shal l  be subj ect  t o t he appr oval  
of  t he Cont r act i ng Of f i cer .

3. 21. 1. 4. 2   Vi br at or y Pl at e Compact or

Vi br at or y compact or s oper at ed by hand i n conf i ned ar eas shal l  ut i l i ze t he 
osci l l at i ng cam pr i nci pal  and shal l  del i ver  an i mpact  of  not  l ess t han 9 kN 
2000 l bf  at  a r at e of  appr oxi mat el y 2000 i mpul ses per  mi nut e.   The 
char act er  and ef f i c i ency of  t hi s equi pment  shal l  be subj ect  t o t he appr oval  
of  t he Cont r act i ng Of f i cer .

3. 21. 1. 5   Cr awl er - t ype Tr act or s

Cr awl er - t ype t r act or s used f or  spr eadi ng or  compact i on shal l  wei gh not  l ess 
t han [ _____]  [ 9, 070]  kg [ _____]  [ 20, 000]  pounds,  shal l  exer t  a uni t  t r ead 
pr essur e of  not  l ess t han [ _____]  [ 41. 4]  kPa [ _____]  [ 6]  psi ,  and shal l  be 
oper at ed at  a speed not  t o exceed [ _____]  [ 5. 6]  km [ _____]  [ 3. 5]  mi l es per  
hour.

3. 21. 1. 6   Spr i nkl i ng Equi pment

Spr i nkl i ng equi pment  shal l  consi st  of  t ank t r ucks,  pr essur e di st r i but or s or  
ot her  equi pment  desi gned t o appl y wat er  uni f or ml y and i n cont r ol l ed 
quant i t i es t o var i abl e wi dt h of  sur f ace.

3. 21. 1. 7   Mi scel l aneous Equi pment

Scar i f i er s,  di sks,  spr i ng- t oot h or  spi ke- t oot h har r ows,  spr eader s,  and 
ot her  equi pment  shal l  be sui t abl e f or  use i n embankment  const r uct i on and 
appr oved by t he Cont r act i ng Of f i cer .   Equi pment  used f or  bl endi ng f i l l  
mat er i al  shal l  be capabl e of  penet r at i ng t he f ul l  l oose l i f t  t hi ckness of  
t he speci f i c  mat er i al  t ype.

3. 21. 2   Compact i on of  Sel ect  Fi l l

**************************************************************************
NOTE:   Exper i ence i ndi cat es t hat  by t he t i me t he 
sur f ace l i f t  has been l ai d down,  suf f i c i ent  
compact i ve ef f or t  has occur r ed due t o haul i ng and 
spr eadi ng equi pment  such t hat  one,  t wo,  or  even 
t hr ee passes of  a heavy di sk pl ow i s not  suf f i c i ent  
f or  penet r at i ng t he f ul l  dept h of  l i f t .   A har r ow 
equi pped wi t h c l osel y spaced spi kes ( t eet h)  has been 
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f ound t o ef f ect i vel y penet r at e t he semi - compact ed 
sur f ace l i f t  i n one pass,  but  t hi s t ype of  devi ce 
has mi ni mal  abi l i t y  t o bl end and mi x t he f i l l  
mat er i al .   I t  was f ound t hat  a sui t abl y desi gned 
spi ked- t oot h har r ow wor ki ng i n combi nat i on wi t h a 
heavy di sk pl ow can r el i abl y pr oduce t he desi r ed 
r esul t .   Thi s not e appl i es t o al l  t ypes of  f i l l  
pl acement  f or  whi ch moi st ur e and bl endi ng ar e 
required.

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

Af t er  a l ayer  of  mat er i al  has been dumped and spr ead,  i t  shal l  be har r owed 
t o br eak up and bl end t he f i l l  mat er i al s and t o obt ai n uni f or m moi st ur e 
di st r i but i on.   Har r owi ng shal l  be per f or med wi t h a heavy di sk pl ow,  or  
ot her  appr oved har r ow,  t o t he f ul l  dept h of  t he l ayer .   I f  one pass of  t he 
har r ow does not  accompl i sh t he br eaki ng up and bl endi ng of  t he mat er i al s,  
addi t i onal  passes of  t he har r ow shal l  be r equi r ed,  but  i n no case wi l l  mor e 
t han [ _____]  [ t hr ee]  passes of  t he har r ow on any one l ayer  be r equi r ed f or  
t hi s pur pose.   When t he moi st ur e cont ent  and t he condi t i on of  t he l ayer  ar e 
sat i sf act or y,  t he l i f t  shal l  be compact ed [ t o a mi ni mum of  [ 95]  [ _____]  
per cent  of  t he maxi mum dr y densi t y as det er mi ned by t he Cont r act or  i n 
accor dance wi t h ASTM D698]  [ wi t h not  l ess t han [ s i x]  [ _____]  compl et e 
cover ages of  an appr oved t ampi ng r ol l er  or  [ f our ]  [ _____]  compl et e 
cover ages of  an appr oved 45 met r i c t on 50- t on r ubber - t i r ed r ol l er  
t r aver si ng i n a di r ect i on par al l el  t o t he axi s of  t he l evee] .   I n ar eas 
whi ch ar e not  accessi bl e by r ol l er ,  t he f i l l  shal l  be pl aced i n l ayer s not  
mor e t han 100 mm 4 i nches i n uncompact ed dept h and compact ed wi t h an 
appr oved hand oper at ed compact or  t o a densi t y equal  t o t hat  obt ai ned i n 
ot her  ar eas whi ch ar e accessi bl e t o r ol l er s.   Dumpi ng,  spr eadi ng,  
spr i nkl i ng,  and compact i ng may be per f or med at  t he same t i me at  di f f er ent  
poi nt s al ong a sect i on when t her e i s suf f i c i ent  ar ea t o per mi t  t hese 
oper at i ons t o pr oceed si mul t aneousl y.   Compact i on equi pment  shal l  be 
oper at ed such t hat  t he st r i p bei ng t r aver sed by t he r ol l er  shal l  over l ap 
t he r ol l ed adj acent  st r i p by not  l ess t han [ _____]  [ 1]  m [ _____]  [ 3]  f eet .

3. 21. 3   Compact i on of  Random Fi l l

**************************************************************************
NOTE:   Random f i l l  shal l  be compact ed i n accor dance 
wi t h t he r equi r ement s of  t he mat er i al  t ype i t  most  
c l osel y appr oxi mat es i n behavi or .

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

Af t er  a l ayer  of  mat er i al  has been dumped and spr ead,  i t  shal l  be har r owed 
t o br eak up and bl end t he f i l l  mat er i al s and t o obt ai n uni f or m moi st ur e 
di st r i but i on.   Har r owi ng shal l  be per f or med wi t h a heavy di sk pl ow,  or  
ot her  appr oved har r ow,  t o t he f ul l  dept h of  t he l ayer .   I f  one pass of  t he 
har r ow does not  accompl i sh t he br eaki ng up and bl endi ng of  t he mat er i al s,  
addi t i onal  passes of  t he har r ow shal l  be r equi r ed,  but  i n no case wi l l  mor e 
t han [ _____]  [ t hr ee]  passes of  t he har r ow on any one l ayer  be r equi r ed f or  
t hi s pur pose.   When t he moi st ur e cont ent  and t he condi t i on of  t he l ayer  ar e 
sat i sf act or y,  t he l i f t  shal l  be compact ed [ t o a mi ni mum of  [ 95]  [ _____]  
per cent  of  t he maxi mum dr y densi t y as det er mi ned by t he Cont r act or  i n 
accor dance wi t h ASTM D698]  [ wi t h not  l ess t han [ s i x]  [ _____]  compl et e 
cover ages of  an appr oved t ampi ng r ol l er  or  [ f our ]  [ _____]  compl et e 
cover ages of  an appr oved 45 met r i c t on 50- t on r ubber - t i r ed r ol l er  
t r aver si ng i n a di r ect i on par al l el  t o t he axi s of  t he l evee] .   I n ar eas 
whi ch ar e not  accessi bl e by r ol l er ,  t he f i l l  shal l  be pl aced i n l ayer s not  
mor e t han 100 mm 4 i nches i n uncompact ed dept h and compact ed wi t h an 
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appr oved hand oper at ed compact or  t o a densi t y equal  t o t hat  obt ai ned i n 
ot her  ar eas whi ch ar e accessi bl e t o r ol l er s.   Dumpi ng,  spr eadi ng,  
spr i nkl i ng,  and compact i ng may be per f or med at  t he same t i me at  di f f er ent  
poi nt s al ong a sect i on when t her e i s suf f i c i ent  ar ea t o per mi t  t hese 
oper at i ons t o pr oceed si mul t aneousl y.   Compact i on equi pment  shal l  be 
oper at ed such t hat  t he st r i p bei ng t r aver sed by t he r ol l er  shal l  over l ap 
t he r ol l ed adj acent  st r i p by not  l ess t han [ _____]  [ 1]  m [ _____]  [ 3]  f eet .

3. 21. 4   Compact i on of  I mper vi ous Fi l l

 Af t er  a l ayer  of  mat er i al  has been dumped and spr ead,  i t  shal l  be har r owed 
t o br eak up and bl end t he f i l l  mat er i al s and t o obt ai n uni f or m moi st ur e 
di st r i but i on.   Har r owi ng shal l  be per f or med wi t h a heavy di sk pl ow,  or  
ot her  appr oved har r ow,  t o t he f ul l  dept h of  t he l ayer .   I f  one pass of  t he 
har r ow does not  accompl i sh t he br eaki ng up and bl endi ng of  t he mat er i al s,  
addi t i onal  passes of  t he har r ow shal l  be r equi r ed,  but  i n no case wi l l  mor e 
t han [ _____] [ t hr ee]  passes of  t he har r ow on any one l ayer  be r equi r ed f or  
t hi s pur pose.   When t he moi st ur e cont ent  and t he condi t i on of  t he l ayer  ar e 
sat i sf act or y,  t he l i f t  shal l  be compact ed wi t h not  l ess t han [ s i x] [ _____]  
compl et e cover ages of  an appr oved t ampi ng r ol l er  t r aver si ng i n a di r ect i on 
par al l el  t o t he axi s of  t he l evee.   I f  t he desi r ed compact i on t o a mi ni mum 
of  [ 95] [ _____]  per cent  of  t he maxi mum dr y densi t y as det er mi ned by t he 
Cont r act or  i n accor dance wi t h ASTM D698 i s not  achi eved,  addi t i onal  r ol l i ng 
wi l l  be r equi r ed.   I n ar eas whi ch ar e not  accessi bl e by r ol l er ,  t he f i l l  
shal l  be pl aced i n l ayer s not  mor e t han 4 i nches i n uncompact ed dept h and 
compact ed wi t h an appr oved hand oper at ed compact or  t o a densi t y equal  t o 
t hat  obt ai ned i n ot her  ar eas whi ch ar e accessi bl e t o r ol l er s.   Dumpi ng,  
spr eadi ng,  spr i nkl i ng,  and compact i ng may be per f or med at  t he same t i me at  
di f f er ent  poi nt s al ong a sect i on when t her e i s suf f i c i ent  ar ea t o per mi t  
t hese oper at i ons t o pr oceed si mul t aneousl y.  Compact i on equi pment  shal l  be 
oper at ed such t hat  t he st r i p bei ng t r aver sed by t he r ol l er  shal l  over l ap 
t he r ol l ed adj acent  st r i p by not  l ess t han [ _____]  [ 1]  met er  [ _____]  [ 3]  
feet.

3. 21. 5   Compact i on of  Per vi ous Fi l l

Af t er  a l ayer  of  mat er i al  has been dumped and spr ead i t  shal l  be har r owed 
as r equi r ed t o br eak up and bl end t he f i l l  mat er i al s and t o obt ai n uni f or m 
moi st ur e di st r i but i on.   Har r owi ng shal l  be per f or med wi t h a heavy di sk 
pl ow,  or  ot her  appr oved har r ow,  t o t he f ul l  dept h of  t he l ayer .   I f  one 
pass of  t he har r ow does not  accompl i sh t he br eaki ng up and bl endi ng of  t he 
mat er i al s,  addi t i onal  passes of  t he har r ow shal l  be r equi r ed,  but  i n no 
case wi l l  mor e t han [ _____]  [ t hr ee]  passes of  t he har r ow on any one l ayer  
be r equi r ed f or  t hi s pur pose.   When t he moi st ur e cont ent  and t he condi t i on 
of  t he l ayer  ar e sat i sf act or y,  t he l i f t  shal l  be compact ed t o a [ mi ni mum 
[ 80]  [ _____]  per cent  r el at i ve densi t y i n accor dance wi t h ASTM D4253 and 
ASTM D4254]  [ wi t h not  l ess t han [ s i x]  [ _____]  compl et e cover ages of  an 
appr oved vi br at or y r ol l er ] .   I n ar eas whi ch ar e not  accessi bl e by r ol l er ,  
t he f i l l  shal l  be pl aced i n l ayer s not  mor e t han 100 mm 4 i nches i n 
uncompact ed dept h and compact ed wi t h an appr oved hand oper at ed compact or  t o 
a densi t y equal  t o t hat  obt ai ned i n ot her  ar eas whi ch ar e accessi bl e t o 
r ol l er s.   Dumpi ng,  spr eadi ng,  spr i nkl i ng,  and compact i ng may be per f or med 
at  t he same t i me at  di f f er ent  poi nt s al ong a sect i on when t her e i s 
suf f i c i ent  ar ea t o per mi t  t hese oper at i ons t o pr oceed si mul t aneousl y.   
Compact i on equi pment  shal l  be oper at ed such t hat  t he st r i p bei ng t r aver sed 
by t he r ol l er  shal l  over l ap t he r ol l ed adj acent  st r i p by not  l ess t han 
[ _____]  [ 1]  m [ _____]  [ 3]  f eet .
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[ 3. 21. 6   Compact i on of  Random Rock

Af t er  t he r andom r ock has been pl aced and spr ead t o t he t hi ckness speci f i ed 
her ei n,  and over si zed r ock has been r emoved or  br oken down,  compact i on 
shal l  be accompl i shed by not  l ess t han [ _____]  [ 3- 6]  compl et e cover ages of  
t he speci f i ed [ cr awl er  t r act or ]  [ v i br at or y r ol l er ] .  [  Each cover age of  t he 
t r act or  shal l  consi st  of  suf f i c i ent  t r i ps t o pr ovi de compl et e cover age of  
t he ar ea by t he t r eads of  t he t r act or .   The t r act or  cover ages speci f i ed 
shal l  be i n addi t i on t o spr eadi ng oper at i ons. ]  [  The vi br at or y r ol l er  shal l  
be oper at ed such t hat  t he st r i p bei ng t r aver sed by t he r ol l er  shal l  over l ap 
t he r ol l ed adj acent  st r i p by not  l ess t han [ _____]  [ 1]  m [ _____]  [ 3]  f eet . ]

] 3. 21. 7   Compact i on of  Semi compact ed Fi l l

[ Af t er  a l ayer  of  mat er i al  has been dumped and spr ead i t  shal l  be har r owed 
as r equi r ed t o br eak up and bl end t he f i l l  mat er i al s and t o obt ai n uni f or m 
moi st ur e di st r i but i on.   Har r owi ng shal l  be per f or med wi t h a heavy di sk 
pl ow,  or  ot her  appr oved har r ow,  t o t he f ul l  dept h of  t he l ayer .  I f  one pass 
of  t he har r ow does not  accompl i sh t he br eaki ng up and bl endi ng of  t he 
mat er i al s,  addi t i onal  passes of  t he har r ow shal l  be r equi r ed,  but  i n no 
case wi l l  mor e t han [ _____]  [ t hr ee]  passes of  t he har r ow on any one l ayer  
be r equi r ed f or  t hi s pur pose. ]  [  When t he moi st ur e cont ent  and t he 
condi t i on of  t he l ayer  ar e sat i sf act or y,  t he l i f t  shal l  be compact ed by not  
l ess t han [ f our ]  [ _____]  compl et e cover ages of  a t amper - t ype r ol l er ,  or  by 
not  l ess t han [ t hr ee]  [ _____]  compl et e cover ages of  a cr awl er - t ype t r act or ,  
or  by not  l ess t han [ t wo]  [ _____]  compl et e cover ages of  a r ubber - t i r ed 
r ol l er ,  al l  conf or mi ng t o t he r equi r ement s of  par agr aph EQUI PMENT. ]   [ I n 
ar eas whi ch ar e not  accessi bl e by r ol l er ,  t he f i l l  shal l  be pl aced i n 
l ayer s not  mor e t han 100 mm 4 i nches i n uncompact ed dept h and compact ed 
wi t h an appr oved hand oper at ed compact or  t o a densi t y equal  t o t hat  
obt ai ned i n ot her  ar eas whi ch ar e accessi bl e t o r ol l er s. ]   [ Af t er  
pr epar at i on of  t he pr evi ous compact ed l ayer  t o r ecei ve t he new l ayer  of  
f i l l  t he new l ayer  shal l  be compact ed by t he cont r ol l ed movement  of  t he 
haul i ng equi pment  over  t he ar ea of  t he f i l l . ]   Equi pment  shal l  be r out ed so 
as t o pr event  excessi ve r ut t i ng of  t he f i l l  sur f ace.   Dumpi ng,  spr eadi ng,  
spr i nkl i ng,  and compact i ng may be per f or med at  t he same t i me at  di f f er ent  
poi nt s al ong a sect i on when t her e i s suf f i c i ent  ar ea t o per mi t  t hese 
oper at i ons t o pr oceed si mul t aneousl y.

3. 21. 8   Compact i on of  Uncompact ed Fi l l

No compact i on ot her  t han t hat  obt ai ned by t he cont r ol l ed movement  of  t he 
haul i ng equi pment  over  t he ar ea of  t he f i l l  i s  r equi r ed.   Equi pment  shal l  
be r out ed so as t o pr event  excessi ve r ut t i ng of  t he f i l l  sur f ace.

3. 21. 9   Compact i on of  Hydr aul i c Fi l l

Hydr aul i c f i l l  shal l  be compact ed as uncompact ed f i l l .   I f  t he r ehandl ed 
hydr aul i c f i l l  i s  t oo dr y t o per mi t  i t s  pl acement  by uncompact ed f ul l  
met hod,  t hen t he f i l l  mat er i al  shal l  be compact ed usi ng t he met hod 
speci f i ed i n par agr aph [ _____]  [ COMPACTI ON OF SEMI COMPACTED FI LL] .

[ 3. 21. 10   Compact i on of  Random Fi l l  Wi t hi n t he MSE Wal l s

Random ear t h f i l l  wi t hi n t he l i mi t s of  t he Mechani cal l y St abi l i zed Ear t h 
( MSE)  wal l s shal l  be pl aced and compact ed i n accor dance wi t h [ t he vendor ' s 
r equi r ement s,  subj ect  t o t he appr oval  of  t he Cont r act i ng Of f i cer ]  
[ r equi r ement s speci f i ed i n Sect i on [ _____] ] .
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] 3. 21. 11   Compact i on of  Coar se Dr ai nage Gr avel  and Fi l t er  Sand

Coar se dr ai nage gr avel  pl aced i n t he dr ai ns shal l  be pl aced i n maxi mum 
[ _____]  [ 300]  mm [ _____]  [ 12]  i nch l oose l i f t s  and compact ed by not  l ess 
t han f our  ( 4)  compl et e cover ages wi t h a [ st at i c]  [ v i br at or y]  r ol l er .   Each 
l i f t  of  gr avel  wi t hi n conf i ned spaces whi ch i s not  accessi bl e t o r ol l er s 
shal l  be compact ed by at  l east  [ _____]  [ 3]  compl et e cover ages wi t h a 
v i br at or y pl at e compact or  [ and as many addi t i onal  cover ages as necessar y t o 
achi eve t he same densi t y obt ai ned wi t h f ul l - s i ze compact i on equi pment ] .   
Fi l t er  sand pl aced al ong t he exi st i ng r ock f i l l  shal l  be compact ed i n 
accor dance wi t h t he r equi r ement s f or  t he adj acent  sel ect  ear t h f i l l  
material.

3. 21. 12   Compact i on of  Fi ne Dr ai nage Gr avel

Fi ne dr ai nage gr avel  pl aced i n t he dr ai ns shal l  be pl aced i n maxi mum 
[ _____]  [ 300]  mm [ _____]  [ 12]  i nch l oose l i f t s  and compact ed by not  l ess 
t han f our  ( 4)  compl et e cover ages wi t h a [ st at i c]  [ v i br at or y]  r ol l er .   Each 
l i f t  of  gr avel  wi t hi n conf i ned spaces whi ch i s not  accessi bl e t o r ol l er s 
shal l  be compact ed by at  l east  t hr ee [ _____]  [ 3]  compl et e cover ages wi t h a 
v i br at or y pl at e compact or  [ and as many addi t i onal  cover ages as necessar y t o 
achi eve t he same densi t y obt ai ned wi t h f ul l - s i ze compact i on equi pment ] .

3. 21. 13   Compact i on Adj acent  t o St r uct ur es and Ut i l i t i es

Heavy equi pment  f or  spr eadi ng and compact i ng f i l l  shal l  not  be oper at ed 
wi t hi n [ _____]  [ 1]  m [ _____]  [ 4]  f eet  of  st r uct ur es or  ut i l i t i es,  except  as 
ot her wi se speci f i ed her ei n.   Mat er i al  wi t hi n [ _____]  [ 1]  m [ _____]  [ 4]  f eet  
shal l  be compact ed usi ng appr opr i at e hand oper at ed compact or s speci f i ed 
herein.

[ 3. 21. 14   Addi t i onal  Rol l i ng f or  Compact i on

**************************************************************************
NOTE:   Use t he f ol l owi ng par agr aph onl y when a 
met hod speci f i cat i on i s ut i l i zed.   A bi d i t em f or  
" Addi t i onal  Rol l i ng f or  Compact i on"  shoul d be 
i ncl uded i n t he bi d f or m so t hat  payment  can be 
made.   Measur ement  and payment  i nf or mat i on shoul d 
al so be added t o par agr aph [ UNI T] [ LUMP SUM]  PRI CES 
or  Sect i on 01 22 00. 00 10 PRI CE AND PAYMENT 
PROCEDURES as appl i cabl e.

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

I f  t he Cont r act i ng Of f i cer  det er mi nes t hat  t he desi r ed compact i on of  any 
por t i on of  t he embankment  i s  not  achi eved by t he number  of  cover ages 
speci f i ed,  addi t i onal  compl et e cover ages shal l  be made over  t he sur f ace 
ar ea as di r ect ed by t he Cont r act i ng Of f i cer .   Payment  f or  addi t i onal  
r ol l i ng di r ect ed by t he Cont r act i ng of f i cer  shal l  be made i n accor dance 
wi t h Bi d I t em No.  [ _____]  ADDI TI ONAL ROLLI NG FOR COMPACTI ON;  however ,  no 
payment  wi l l  be made f or  addi t i onal  r ol l i ng not  speci f i cal l y  di r ect ed by 
t he Cont r act i ng Of f i cer .

][ 3. 21. 15   Topsoil

Topsoi l  shal l  be pl aced on t he embankment  sur f aces as shown on t he cont r act  
dr awi ngs and as speci f i ed i n SECTI ON [ 32 92 23 SODDI NG]  [ _____] .
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] 3. 22   FI ELD QUALI TY CONTROL

**************************************************************************
NOTE:   FAR 46. 312 Const r uct i on Cont r act s est abl i shes 
a r equi r ement  f or  Cont r act or  Qual i t y Cont r ol  ( CQC)  
i n const r uct i on cont r act s and ER 1180- 1- 6 r equi r es 
t hat  a CQC sect i on based on Sect i on 01 45 00. 00 10
01 45 00. 00 2001 45 00. 00 40 QUALI TY CONTROL be 
i ncl uded i n cont r act s of  $1, 000, 000 or  mor e.   Use of  
Section 01 45 00. 00 1001 45 00. 00 2001 45 00. 00 40 
f or  cont r act s of  l ess t han $1, 000, 000 i s 
di scr et i onar y.   Thi s par t  of  t he speci f i cat i ons must  
be consi st ent  wi t h t he CQC sect i on.

Use caut i on when appl y i ng nucl ear  gages f or  i n- pl ace 
densi t y measur ement  of  cohesi ve and cohesi onl ess 
soi l s.   Soi l s consi st i ng of  mi ca,  hal l oysi t e,  some 
ot her  chemi cal  composi t i on,  or  over si ze r ocks and 
l ar ge voi ds woul d af f ect  t he measur ement  accur acy of  
wet  densi t y.   The chemi cal  composi t i on and 
" non- f r ee"  wat er  of  t he sampl e may al so dr amat i cal l y  
( somet i mes over  10 per cent )  af f ect  t he measur ement  
of  moi st ur e cont ent  ( see t he par agr aph ent i t l ed 
" I nt er f er ences"  i n ASTM D2922 and D3017.   Al so see 
par agr aph 5- 10. d. ( 2) . ( b) .  ent i t l ed " Nucl ear  Met hod"  
i n EM 1110- 2- 1911) .   When wat er  cont ent  can not  be 
accur at el y measur ed usi ng nucl ear  met hod,  a comput er  
cont r ol l ed mi cr owave oven syst em f or  wat er  cont ent  
measur ement  combi ned wi t h nucl ear  met hod f or  wet  
densi t y has been successf ul l y  used by some 
di st r i c t s.   Sand Cone or  s i mi l ar  f i el d densi t y t est s 
shoul d be per f or med per i odi cal l y  at  t he same 
l ocat i on as Nucl ear  Test s t o assur e nucl ear  t est i ng 
i s pr ovi di ng accur at e i nf or mat i on.

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

3. 22. 1   Cl ear i ng,  Gr ubbi ng,  and St r i ppi ng

Est abl i sh and mai nt ai n qual i t y  cont r ol  f or  c l ear i ng,  gr ubbi ng,  and 
st r i ppi ng oper at i ons t o assur e compl i ance wi t h cont r act  r equi r ement s,  and 
mai nt ai n r ecor ds of  t he qual i t y  cont r ol  f or  al l  const r uct i on oper at i ons 
i ncl udi ng but  not  l i mi t ed t o t he i t ems i ndi cat ed bel ow.   Fur ni sh t hese 
r ecor ds,  as wel l  as t he r ecor ds of  cor r ect i ve act i ons t aken,  t o t he 
Gover nment  i n accor dance wi t h Sect i on 01 45 00. 00 1001 45 00. 00 20
01 45 00. 00 40 QUALI TY CONTROL.

3. 22. 1. 1   Clearing

St at i on t o st at i on l i mi t s,  t r ansver se c l ear i ng l i mi t s f r om appl i cabl e 
cent er l i ne;  per cent age of  ar ea compl et e;  t ypes of  mat er i al s c l ear ed.

3. 22. 1. 2   Grubbing

St at i on t o st at i on l i mi t s,  t r ansver se gr ubbi ng l i mi t s f r om appl i cabl e 
cent er l i ne;  per cent age of  ar ea compl et e;  t ype of  mat er i al ;  f i l l i ng of  
gr ubbed hol es.
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3. 22. 1. 3   Stripping

St at i on t o st at i on l i mi t s,  t r ansver se st r i ppi ng l i mi t s f r om appl i cabl e 
cent er l i ne;  per cent age of  ar ea compl et e;  t ype of  mat er i al ;  dept h of  
stripping.

3. 22. 2   Excavation

Est abl i sh and mai nt ai n qual i t y  cont r ol  f or  excavat i on oper at i ons t o assur e 
compl i ance wi t h cont r act  r equi r ement s,  and mai nt ai n r ecor ds of  t he 
Cont r act or ' s qual i t y  cont r ol  f or  al l  const r uct i on oper at i ons i ncl udi ng but  
not  l i mi t ed t o t he f ol l owi ng:

a.   Li nes,  gr ades and t ol er ances,

b.   Segr egat i on of  mat er i al s,

c.   Di sposal  and/ or  st ockpi l i ng of  mat er i al s,

d.   Unsat i sf act or y mat er i al s,

e.   Condi t i ons t hat  may i nduce seepage or  weaken t he f oundat i on or  
embankment,

f .   St abi l i t y  of  excavat i ons.

Fur ni sh r ecor ds of  i nspect i ons and t est s,  as wel l  as t he r ecor ds of  
cor r ect i ve act i ons t aken,  t o t he Gover nment  i n accor dance wi t h Sect i on 
01 45 00. 00 1001 45 00. 00 2001 45 00. 00 40 QUALI TY CONTROL.

3. 22. 3   Embankment

3. 22. 3. 1   General

As a par t  of  t he Cont r act or  Qual i t y Cont r ol  ( CQC)  syst em r equi r ed by 
SECTION 01 45 00. 00 1001 45 00. 00 2001 45 00. 00 40 QUALI TY CONTROL,  
est abl i sh and mai nt ai n f i el d qual i t y  cont r ol  f or  f oundat i on pr epar at i on,  
embankment  and backf i l l  oper at i ons t o assur e compl i ance wi t h cont r act  
r equi r ement s and mai nt ai n det ai l ed r ecor ds of  f i el d qual i t y  cont r ol  f or  al l  
oper at i ons i ncl udi ng but  not  l i mi t ed t o t he f ol l owi ng:

3. 22. 3. 1. 1   Ear t hwor k Equi pment

Type,  s i ze,  number  of  uni t s and sui t abi l i t y  f or  const r uct i on of  t he 
pr escr i bed wor k.

3. 22. 3. 1. 2   Foundat i on Pr epar at i on

Met hods of  pr epar i ng t he f oundat i ons i n advance of  embankment  and backf i l l  
const r uct i on and met hods f or  pr ovi di ng dr ai nage of  t he f oundat i on and 
par t i al l y  compl et ed f i l l s .

3. 22. 3. 2   Mat er i al s Test i ng

**************************************************************************
NOTE:   Types of  t est s and f r equency of  t est i ng 
shoul d be det ai l ed bel ow.   Types of  t est s and 
f r equency of  t est i ng wi l l  be dependent  upon t he 
t ypes of  mat er i al s ut i l i zed,  conf i gur at i on of  
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f oundat i on and embankment ,  pl acement  and compact i on 
pr ocedur es r equi r ed,  moi st ur e cont r ol  r equi r ement s 
et c.   Test i ng r equi r ement s ar e mat er i al  t ype 
speci f i c  r at her  t han embankment  f i l l  t ype speci f i c .

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

Per f or m suf f i c i ent  t est i ng t o i nsur e t hat  t he f i l l  i s  bei ng const r uct ed as 
speci f i ed.   The t est i ng pr ogr am speci f i ed bel ow shal l  be consi der ed t he 
mi ni mum accept abl e f r equency of  t est i ng.   Thi s does not  r el i eve t he 
Cont r act or  f r om t he r esponsi bi l i t y  of  per f or mi ng addi t i onal  t est i ng,  i f  
r equi r ed t o ensur e compl i ance wi t h t hese speci f i cat i ons.

[ 3. 22. 3. 2. 1   Soi l  Cl assi f i cat i on Test s

Soi l  c l assi f i cat i on t est s shal l  be per f or med i n accor dance wi t h ASTM D2487.   
One i ni t i al  c l assi f i cat i on t est  shal l  be r equi r ed f or  each di f f er ent  
c l assi f i cat i on of  mat er i al  t o be ut i l i zed as embankment  f i l l  or  backf i l l .   
As pr escr i bed i n ASTM D2487,  gr ai n s i ze anal yses i n accor dance wi t h 
ASTM D422 and At t er ber g l i mi t s i n accor dance wi t h ASTM D4318 shal l  be 
per f or med on each di f f er ent  c l assi f i cat i on.   Submi t  addi t i onal  t est s f or  
ever y [ _____]  cubi c m cubi c yar ds of  embankment  or  backf i l l  mat er i al .   Soi l  
c l assi f i cat i on t est s shal l  be per f or med on f oundat i on mat er i al  as r equi r ed 
t o det er mi ne t he accept abi l i t y  of  t he i n- s i t u soi l s .   Addi t i onal  t est s wi l l  
be r equi r ed i f  not i ceabl e changes i n t he mat er i al  occur .

][ 3. 22. 3. 2. 2   Cohesi ve Mat er i al  Test i ng

**************************************************************************
NOTE:   Edi t  t he f ol l owi ng t o compl y wi t h t he met hod 
sel ect ed t o det er mi ne t he opt i mum pr oper t i es ( i . e. ,  
densi t y and moi st ur e cont ent ) .

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

3. 22. 3. 2. 2. 1   Moi st ur e Densi t y  Rel at i onshi ps

The moi st ur e- densi t y r el at i ons f or  each di f f er ent  c l assi f i cat i on of  
cohesi ve mat er i al  ut i l i zed shal l  be det er mi ned i n accor dance wi t h [ _____]  [
ASTM D698] ,  [ Met hod A]  [ Met hod B]  [ Met hod C] . [   Pr i or  t o pl aci ng any f i l l  
mat er i al  cont ai ni ng cohesi ve mat er i al ,  a mi ni mum of  [ _____]  ( 5)  f i ve- poi nt  
[ _____]  compact i on t est  shal l  be per f or med on r epr esent at i ve sampl es of  t he 
mat er i al  t o be used as f i l l . ]   Dur i ng f i l l  pl acement  a mi ni mum of  one 
addi t i onal  moi st ur e- densi t y t est  shal l  be per f or med f or  ever y [ _____]  cubi c 
m cubi c yar d pl aced.   Addi t i onal  t est s wi l l  be r equi r ed each t i me a new 
mat er i al  i s  encount er ed. [   The moi st ur e- densi t y cur ves wi l l  be compi l ed t o 
f or m a f ami l y of  cur ves whi ch wi l l  be ut i l i zed t o est i mat e opt i mum 
pr oper t i es ( maxi mum dr y densi t y and opt i mum moi st ur e cont ent )  t o be used 
wi t h f i el d densi t y t est . ]

3. 22. 3. 2. 2. 2   Wat er  ( Moi st ur e)  Cont ent  Test s

Det er mi nat i on of  wat er  cont ent  shal l  be per f or med i n accor dance wi t h 
ASTM D2216. [   ASTM D4643 may be used when r api d moi st ur e cont ent  r esul t s 
ar e needed.   Al l  r api d r esul t s obt ai ned by ASTM D4643 shal l  be conf i r med by 
a t est  on a dupl i cat e sampl e per f or med i n accor dance wi t h ASTM D2216.   I n 
t he event  of  di sagr eement  bet ween t he r esul t s,  ASTM D2216 shal l  gover n. ]   
One wat er  cont ent  t est  wi l l  be per f or med f or  each [ _____]  cubi c m cubi c 
yar ds of  mat er i al  pl aced [ or  each l i f t  of  mat er i al  whi chever  i s  l ess] . [   
These t est  wi l l  be i n addi t i on t o t he wat er  cont ent  t est s per f or med i n 
conj unct i on wi t h i n- pl ace densi t y  t est s. ]   Backf i l l  and f i l l s  not  meet i ng 
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t he r equi r ed speci f i cat i ons f or  wat er  cont ent  shal l  be r et est ed af t er  
cor r ect i ve measur es have been appl i ed.

3. 22. 3. 2. 2. 3   I n- pl ace Densi t y  Test i ng f or  Cohesi ve Mat er i al s

**************************************************************************
NOTES:   The desi gner  shoul d pi ck t he met hod or  
met hods of  I n- pl ace densi t y whi ch ar e accept abl e.   
I f  uncompact ed f i l l  i s  speci f i ed densi t y cont r ol  may 
not  be r equi r ed.

Use caut i on when appl y i ng nucl ear  gages f or  i n- pl ace 
densi t y measur ement  of  cohesi ve and cohesi onl ess 
soi l s.   Soi l s consi st i ng of  cer t ai n chemi cal  
composi t i on,  or  over si ze r ocks and l ar ge voi ds woul d 
af f ect  t he measur ement  accur acy of  wet  densi t y.   The 
chemi cal  composi t i on and " non- f r ee"  wat er  of  t he 
sampl e may al so dr amat i cal l y  ( somet i mes over  10 
per cent )  af f ect  t he measur ement  of  moi st ur e cont ent  
( see t he par agr aph ent i t l ed " I nt er f er ences"  i n ASTM 
D2922 and D3017.   Al so see par agr aph 5- 10. d. ( 2) . ( b) .  
ent i t l ed " Nucl ear  Met hod"  i n EM 1110- 2- 1911) .   When 
wat er  cont ent  can not  be accur at el y measur ed usi ng 
nucl ear  met hod,  a comput er  cont r ol l ed mi cr owave oven 
syst em f or  wat er  cont ent  measur ement  combi ned wi t h 
nucl ear  met hod f or  wet  densi t y has been successf ul l y  
used by some di st r i c t s.

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

The i n- pl ace densi t y of  t he cohesi ve mat er i al s shal l  be det er mi ned i n 
accor dance wi t h [ ASTM D1556/ D1556M]  [ ,  ASTM D2167]  [ ,  ASTM D6938]  [ ,  
ASTM D2937]  [ ,  or  ]  [ ASTM D5195] .   At  l east  one ( 1)  i n- pl ace densi t y t est  
shal l  be per f or med on [ each l i f t  of  mat er i al  or ]  ever y [ _____]  cubi c m 
cubi c yar ds of  compl et ed f i l l  whi chever  i s  mor e f r equent  wi t h t he 
hor i zont al  l ocat i ons r andoml y st agger ed i n t he f i l l . [   At  each f i el d 
densi t y t est  l ocat i on,  soi l  sampl es shal l  be obt ai ned and one [ one- poi nt ]  
[ t wo- poi nt ]  compact i on t est ,  one moi st ur e cont ent ,  [ one gr ai n s i ze 
anal ysi s, ]  [  and one At t er ber g l i mi t s t est , ]  [ i f  appl i cabl e, ]  shal l  be 
per f or med on t he sampl e. ]  [  The r esul t s of  t he [ one- poi nt ]  [ t wo- poi nt ]  
compact i on t est  and t he moi st ur e cont ent  t est  wi l l  be ut i l i zed t o obt ai n 
t he opt i mum pr oper t i es t o compar e t o t he r esul t s of  t he i n- pl ace densi t y 
t est . ]  [  For  use wi t h t he f ami l y of  cur ves t o det er mi ne t he opt i mum 
pr oper t i es of  t he mat er i al  a [ one- poi nt ]  [ t wo- poi nt ]  compact i on t est s shal l  
be per f or med i n conj unct i on wi t h each i n- pl ace densi t y.   A por t i on of  t he 
soi l  f r om t he i n- pl ace f i el d densi t y t est  and soi l  obt ai ned i mmedi at el y 
adj acent  t o t he f i el d densi t y t est  l ocat i on shal l  be used f or  a [ one- poi nt ]  
[ t wo- poi nt ]  compact i on t est .   The mi nus 19 mm 3/ 4- i nch por t i on of  t he soi l  
shal l  be subj ect ed t o [ _____]  compact i ve ef f or t  us i ng a 150 mm 6- i nch 
compact i on mol d i n accor dance wi t h t he pr ocedur es pr esent ed i n ASTM D 
[ _____]  [ ASTM D698]  [ ASTM D1557] ] .   Fi l l  not  meet i ng t he r equi r ed 
speci f i cat i ons f or  i n- pl ace densi t y shal l  be r et est ed af t er  addi t i onal  
compact i on has been compl et ed. [   When nucl ear  met hod i s used f or  i n- pl ace 
densi t y t est i ng accor di ng t o ASTM D6938,  t he f i r st  t est  and ever y t ent h 
t est  t her eaf t er  f or  each mat er i al  t ype shal l  i ncl ude a sand cone 
cor r el at i on t est  i n accor dance wi t h ASTM D1556/ D1556M.   The sand cone t est  
shal l  be per f or med adj acent  t o t he l ocat i on of  t he nucl ear  t est ,  shal l  
i ncl ude a nomi nal  150 mm 6 i nch di amet er  sand cone,  and shal l  i ncl ude a 
mi ni mum wet  soi l  wei ght  of  2. 7 kg 6 pounds ext r act ed f r om t he hol e.   
Nucl ear  densi t y t est i ng equi pment  shal l  not  be used dur i ng r ai n.   The 
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densi t y cor r el at i ons shal l  be submi t t ed wi t h t est  r esul t s.   Each 
t r ansmi t t al  i ncl udi ng densi t y t est  dat a shal l  i ncl ude a summar y of  al l  
densi t y cor r el at i ons f or  t he j ob neat l y pr epar ed on a summar y sheet  
i ncl udi ng at  a mi ni mum:

a.   Met er  ser i al  number  and oper at or s i ni t i al s.
b.   St andar d count  f or  each t est .
c.   Mat er i al  t ype.
d.   Pr obe dept h.
e.   Moi st ur e cont ent  by each t est  met hod and t he devi at i on.
f .   Wet  densi t y by each t est  met hod and t he devi at i on. ]

][ 3. 22. 3. 2. 3   Cohesi onl ess Mat er i al  Test i ng

3. 22. 3. 2. 3. 1   Compact i on Test s

Run not  l ess t han one r el at i ve densi t y t est  f or  ever y [ 3, 000]  [ _____]  cubi c 
m 3, 900 [ _____]  cubi c yar ds of  cohesi onl ess f i l l  i n accor dance wi t h 
ASTM D4253 and ASTM D4254.

3. 22. 3. 2. 3. 2   I n- Pl ace Densi t y  Test s

The i n- pl ace densi t y of  t he cohesi onl ess mat er i al s  shal l  be det er mi ned i n 
accor dance wi t h [ ASTM D1556/ D1556M]  [ ,  ASTM D2167]  [ ,  ASTM D6938]  [ ,  
ASTM D2937]  [ ,  or ]  [ ASTM D5195] .   Run not  l ess t han one ( 1)  f i el d i n- pl ace 
densi t y t est  on [ each l i f t  of  mat er i al  or ]  ever y [ _____]  cubi c m cubi c yar ds
 of  compl et ed embankment  f i l l  or  backf i l l  whi chever  i s  l ess.   Hor i zont al  
l ocat i ons shal l  be r andoml y st agger ed i n t he f i l l . [   When nucl ear  met hod i s 
used f or  i n- pl ace densi t y t est i ng accor di ng t o ASTM D6938,  t he f i r st  t est  
and ever y t ent h t est  t her eaf t er  f or  each mat er i al  t ype shal l  i ncl ude a sand 
cone cor r el at i on t est  i n accor dance wi t h ASTM D1556/ D1556M.   The sand cone 
t est  shal l  be per f or med adj acent  t o t he l ocat i on of  t he nucl ear  t est ,  and 
shal l  i ncl ude a nomi nal  150 mm 6 i nch di amet er  sand cone,  and shal l  i ncl ude 
a mi ni mum wet  soi l  wei ght  of  2. 7 kg 6 pounds ext r act ed f r om t he hol e.   The 
densi t y cor r el at i ons shal l  be submi t t ed wi t h t est  r esul t s.   Each 
t r ansmi t t al  i ncl udi ng densi t y t est  dat a shal l  i ncl ude a summar y of  al l  
densi t y cor r el at i ons f or  t he j ob neat l y pr epar ed on a summar y sheet  
i ncl udi ng at  a mi ni mum:

a.   Met er  ser i al  number  and oper at or s i ni t i al s.
b.   St andar d count  f or  each t est .
c.   Mat er i al  t ype.
d.   Pr obe dept h.
e.   Moi st ur e cont ent  by each t est  met hod and t he devi at i on.
f .   Wet  densi t y by each t est  met hod and t he devi at i on. ]

[ 3. 22. 3. 2. 3. 3   Wat er  ( Moi st ur e)  Cont ent  Test s

Det er mi nat i on of  wat er  cont ent  shal l  be per f or med i n accor dance wi t h 
ASTM D2216. [   ASTM D4643 may be used when r api d moi st ur e cont ent  r esul t s 
ar e needed.   Al l  r api d r esul t s obt ai ned by ASTM D4643 shal l  be conf i r med by 
a t est  on a dupl i cat e sampl e per f or med i n accor dance wi t h ASTM D2216.   I n 
t he event  of  di sagr eement  bet ween t he r esul t s,  ASTM D2216 shal l  gover n. ]   
One wat er  cont ent  t est  wi l l  be per f or med f or  each [ _____]  cubi c m cubi c 
yar ds of  mat er i al  pl aced[  or  each l i f t  of  mat er i al  whi chever  i s  l ess] . [   
These t est  wi l l  be i n addi t i on t o t he wat er  cont ent  t est s per f or med i n 
conj unct i on wi t h i n- pl ace densi t y  t est s. ]   Backf i l l  and f i l l s  not  meet i ng 
t he r equi r ed speci f i cat i ons f or  wat er  cont ent  shal l  be r et est ed af t er  
cor r ect i ve measur es have been appl i ed.
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] ] 3. 22. 3. 2. 4   Addi t i onal  Test i ng

The Cont r act i ng Of f i cer  may r equest  addi t i onal  t est s i f  t her e i s r eason t o 
doubt  t he adequacy of  t he compact i on,  or  speci al  compact i on pr ocedur es ar e 
bei ng used,  or  mat er i al s change or  i f  t he Cont r act i ng Of f i cer  det er mi nes 
t hat  t he Cont r act or ' s t est i ng i s i nadequat e or  t he Cont r act or  i s  
concent r at i ng backf i l l  and f i l l  oper at i ons i n a r el at i vel y smal l  ar ea.

3. 22. 3. 3   Materials

Sui t abi l i t y  of  mat er i al s f or  use i n embankment  and backf i l l .

3. 22. 3. 4   Fi l l  Pl acement

Layout ,  mai nt ai ni ng exi st i ng dr ai nage,  moi st ur e cont r ol ,  t hi ckness of  
l ayer s,  r emoval  of  over si zed mat er i al ,  spr eadi ng and compact i on f or  
embankment  and backf i l l .

3. 22. 3. 5   Gr ade and Cr oss Sect i on

Sur veys t o ver i f y t hat  t he di mensi ons,  s l opes,  l i nes and gr ades conf or m t o 
t hose shown on t he dr awi ngs. [   Sur veys t o moni t or  set t l ement  gages t o 
measur e f oundat i on set t l ement . ]  [  Sur veys t o l ocat e cor e bor i ng l ocat i ons 
and el evat i ons t o det er mi ne f oundat i on set t l ement . ]

3. 22. 3. 6   Test i ng by t he Gover nment

Dur i ng t he l i f e of  t hi s cont r act ,  t he Gover nment  [ or  i t s  Cont r act or s]  wi l l  
per f or m qual i t y  assur ance t est s.   Make avai l abl e t o t he gover nment  [ or  i t s  
Cont r act or s]  t he equi pment  t o per f or m t hese t est .

3. 22. 3. 7   Reporting

On a dai l y basi s,  f ur ni sh t he i nspect i on r ecor ds and al l  mat er i al  t est i ng 
r esul t s,  [ t he quant i t y of  f i l l  pl aced, ]  as wel l  as t he r ecor ds of  
cor r ect i ve act i on t aken,  i n accor dance wi t h Sect i on 01 45 00. 00 10
01 45 00. 00 2001 45 00. 00 40 QUALI TY CONTROL.

       - -  End of  Sect i on - -
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