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UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Apr i l  2024
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SECTI ON 32 32 23. 13

SEGMENTAL CONCRETE BLOCK RETAI NI NG WALL
02/ 20

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  segment al  concr et e bl ock r et ai ni ng 
wal l s.   Thi s sect i on was or i gi nal l y devel oped f or  
USACE Ci vi l  Wor ks pr oj ect s.

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

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

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

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

PART 1   GENERAL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The f ol l owi ng i s gui dance i n sel ect i ng t he 
pr oposed t ai l or i ng opt i ons:

( 1)   Cont r act or  Desi gn.   Many suppl i er s have 
desi gner s t hat  speci al i ze i n desi gn of  SRW' s.   
Al l owi ng t he Cont r act or  t o desi gn t he syst em 
pr ovi des t he most  compet i t i ve bi ddi ng pr ocess.   The 
Cont r act or  has t he capaci t y t o sel ect  mat er i al s f or  
t he most  ef f i c i ent  desi gn.   Thi s i s t he most  
f avor abl e desi gn met hod f or  t ypi cal  appl i cat i ons.

( 2)   Gover nment  Desi gn.   Non- t ypi cal  appl i cat i ons 
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may be best  desi gned bef or e sol i c i t at i on.   Such 
pr oj ect s woul d i ncl ude appl i cat i ons wher e t he desi gn 
condi t i ons ar e beyond t he capabi l i t i es of  commer ci al  
sof t war e avai l abl e f r om SRW suppl i er s,  or  
appl i cat i ons wher e t he Cont r act or  coul d not  be 
expect ed t o bi d wi t hout  per f or mi ng st abi l i t y  
cal cul at i ons dur i ng t he bi ddi ng pr ocess.   Exampl es 
may i ncl ude bi n wal l s,  or  st r uct ur es wi t h unusual  
l oadi ng appl i cat i ons,  such as coast al  st r uct ur es,  
bl ast  r esi st ant  st r uct ur es,  or  st r uct ur es i n hi gh 
sei smi c r egi ons.

( 3)  Hybr i d Desi gn.   Much of  t he c i v i l  wor ks Cor ps of  
Engi neer s pr oj ect s i nvol ve condi t i ons wher e t he 
gl obal  st abi l i t y  r equi r es anal ysi s,  but  t he 
i nt er nal ,  ext er nal  and compound st abi l i t y  ar e 
r out i ne.   Such condi t i ons ar e common on wat er  f r ont  
st r uct ur es.   Cont r act or  anal ysi s of  gl obal  st abi l i t y  
i s  not  bi ddabl e s i nce t he anal ysi s may i ndi cat e 
st r uct ur e def i ni t i on t hat  coul d not  be assumed 
dur i ng bi d.   Whi l e t hi s coul d be handl ed t hough a 
modi f i cat i on t o t he cont r act ,  t her e i s a r i sk t hat  
i t  wi l l  be over l ooked.    Al so,  exper i ence has shown 
t hat  i t  i s  di f f i cul t  t o speci f y t he degr ee of  wor k 
i nvol ved i n t he desi gn anal ysi s ( t he r eason 
ar chi t ect - engi neer  ser vi ces ar e negot i at ed i n 
accor dance wi t h t he Feder al  Acqui s i t i on Regul at i on,  
Par t  36) .   The hybr i d desi gn i ncor por at es t he 
advant ages of  t he Cont r act or  desi gned wal l  f or  
i nt er nal ,  ext er nal  and compound st abi l i t y ,  whi l e 
el i mi nat i ng t he conf l i c t  of  i nt er est  i n r equi r i ng 
Cont r act or  desi gn of  gl obal  st abi l i t y .   Changes made 
t o t he wal l  dur i ng pr epar at i on of  shop dr awi ngs,  
such as f r ee st andi ng hei ght ,  f oot i ng embedment ,  or  
l ocat i on coul d af f ect  t he gl obal  st abi l i t y .   I f  t he 
hybr i d desi gn met hod i s used,  t he submi t t al  pr ocess 
shoul d assur e t hat  t he wal l  desi gner  r evi ews t he 
shop dr awi ng submi t t al s,  r egar dl ess of  a Cont r act or  
desi gn check f or  gl obal  st abi l i t y .

NOTE:   Thi s sect i on does not  addr ess r equi r ement s 
f or  dewat er i ng,  shor i ng,  or  ear t hwor k bel ow 
f oundat i on l evel .

Geomet r i c r equi r ement s such as wal l  hei ght ,  l engt h,  
and const r uct i on l i mi t s shoul d be shown on t he 
dr awi ngs.

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   For  Navy:   Use t hi s gui de speci f i cat i on f or  
gr avi t y segment al  bl ock r et ai ni ng wal l s wi t h a 
hei ght  not  gr eat er  t han 4 f eet .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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1. 1   UNI T PRI CES

1. 1. 1   Measur ement

Measur ement  of  segment al  r et ai ni ng wal l  f or  payment  wi l l  be made on t he 
basi s of  t he f ace ar ea i n t he ver t i cal  pl ane of  segment al  concr et e uni t s.   
The pay l i nes of  t he st r uct ur e wi l l  be neat  l i nes t aken of f  t he appr oved 
shop dr awi ngs;  and wi l l  ext end f r om t he bl ock- l evel i ng pad i nt er f ace t o 
t he t op of  wal l ,  excl udi ng any f enci ng or  bar r i er .   Payment  wi l l  be made 
at  t he r espect i ve uni t  pr i ce per  squar e met er  ( SM)  f oot  ( SF)  l i s t ed on t he 
Bi ddi ng Schedul e.

1. 1. 2   Payment

Payment  wi l l  be f ul l  compensat i on f or  engi neer i ng ser vi ces,  excavat i on and 
pr epar at or y wor k,  and f ur ni shi ng al l  mat er i al ,  l abor  and equi pment  t o 
compl et e t he wor k.

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

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

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

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

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

AASHTO M 252 ( 2009;  R 2017)  St andar d Speci f i cat i on f or  
Cor r ugat ed Pol yet hyl ene Dr ai nage Pi pe

AASHTO M 288 ( 2021)  St andar d Speci f i cat i on f or  
Geosynt het i c Speci f i cat i on f or  Hi ghway 
Appl i cat i ons

ASTM I NTERNATI ONAL ( ASTM)

ASTM C94/ C94M ( 2023)  St andar d Speci f i cat i on f or  
Ready- Mi xed Concr et e
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ASTM C136/ C136M ( 2019)  St andar d Test  Met hod f or  Si eve 
Anal ysi s of  Fi ne and Coar se Aggr egat es

ASTM C140/ C140M ( 2023a)  St andar d Test  Met hods f or  Sampl i ng 
and Test i ng Concr et e Masonr y Uni t s and 
Rel at ed Uni t s

ASTM C920 ( 2018)  St andar d Speci f i cat i on f or  
El ast omer i c Joi nt  Seal ant s

ASTM C1262/ C1262M ( 2018)  St andar d Test  Met hod f or  Eval uat i ng 
t he Fr eeze- Thaw Dur abi l i t y  of  Dr y- Cast  
Segment al  Ret ai ni ng Wal l  Uni t s and Rel at ed 
Concr et e Uni t s

ASTM C1372 ( 2023)  St andar d Speci f i cat i on f or  Dr y- Cast  
Segment al  Ret ai ni ng Wal l  Uni t s

ASTM D448 ( 2012;  R 2017)  St andar d Cl assi f i cat i on f or  
Si zes of  Aggr egat e f or  Road and Br i dge 
Const r uct i on

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. ) )

ASTM D1241 ( 2015)  Mat er i al s f or  Soi l - Aggr egat e 
Subbase,  Base,  and Sur f ace Cour ses

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

ASTM D2488 ( 2017;  E 2018)  St andar d Pr act i ce f or  
Descr i pt i on and I dent i f i cat i on of  Soi l s 
( Vi sual - Manual  Pr ocedur e)

ASTM D4355/ D4355M ( 2014)  Det er i or at i on of  Geot ext i l es f r om 
Exposur e t o Li ght ,  Moi st ur e and Heat  i n a 
Xenon- Ar c Type Appar at us

ASTM D4491/ D4491M ( 2017)  St andar d Test  Met hods f or  Wat er  
Per meabi l i t y  of  Geot ext i l es by Per mi t t i v i t y

ASTM D4595 ( 2017)  St andar d Test  Met hod f or  Tensi l e 
Pr oper t i es of  Geot ext i l es by t he 
Wi de- Wi dt h St r i p Met hod

ASTM D4632/ D4632M ( 2015a)  Gr ab Br eaki ng Load and El ongat i on 
of  Geot ext i l es

ASTM D4751 ( 2020)  St andar d Test  Met hod f or  
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Det er mi ni ng Appar ent  Openi ng Si ze of  a 
Geot ext i l e

ASTM D4873/ D4873M ( 2017)  St andar d Gui de f or  I dent i f i cat i on,  
St or age,  and Handl i ng of  Geosynt het i c 
Rol l s and Sampl es

ASTM D5321/ D5321M ( 2020)  St andar d Test  Met hod f or  
Det er mi ni ng t he Shear  St r engt h of  
Soi l - Geosynt het i c and 
Geosynt het i c- Geosynt het i c I nt er f aces by 
Di r ect  Shear

ASTM D6638 ( 2011)  Det er mi ni ng Connect i on St r engt h 
Bet ween Geosynt het i c Rei nf or cement  and 
Segment al  Concr et e Uni t s ( Modul ar  Concr et e 
Bl ocks)

ASTM D6706 ( 2001;  R 2013)  St andar d Test  Met hod f or  
Measur i ng Geosynt het i c Pul l out  Resi st ance 
i n Soi l

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

GEOSYNTHETI C I NSTI TUTE ( GSI )

GSI  GRI  GG6 ( 1996)  Gr i p Types f or  Use i n Wi de Wi dt h 
Test i ng of  Geot ext i l es and Geogr i ds

NATI ONAL CONCRETE MASONRY ASSOCI ATI ON ( NCMA)

NCMA TR127B ( 2010)  Desi gn Manual  f or  Segment al  
Ret ai ni ng Wal l s

U. S.  FEDERAL HI GHWAY ADMI NI STRATI ON ( FHWA)

FHWA NHI - 00- 043 ( 2000)  Mechani cal l y St abi l i zed Ear t h Wal l s 
and Rei nf or ced Soi l  Sl opes Desi gn and 
Const r uct i on Gui del i nes ( I SDDC)

1. 3   DEFI NI TI ONS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on onl y appl i es t o 
geosynt het i c ( ext ensi bl e)  r ei nf or cement .   Ther e ar e 
di f f er ences i n desi gn and const r uct i on appl i cabl e t o 
st eel  soi l  ( i next ensi bl e)  r ei nf or cement .

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

1. 3. 1   Bl ocks

Bl ocks,  f or  t he pur pose of  t hi s speci f i cat i on,  r ef er s t o segment al  
concr et e r et ai ni ng wal l  uni t s.
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1. 3. 2   Dr ai nage Aggr egat e

Gr anul ar  soi l  or  aggr egat e pl aced wi t hi n,  bet ween,  and/ or  i mmedi at el y 
behi nd segment al  concr et e uni t s.

1. 3. 3   Fi l l

Soi l  or  aggr egat e pl aced i n,  behi nd,  or  bel ow t he wal l .

1. 3. 4   Rei nf or ced Fi l l

Soi l  pl aced and compact ed wi t hi n t he neat  l i ne vol ume of  r ei nf or cement  as 
out l i ned on t he pl ans.

1. 3. 5   Ret ai ned Fi l l

Soi l  pl aced and compact ed behi nd t he r ei nf or ced f i l l .

1. 3. 6   Rei nf or cement

Geogr i d or  a geot ext i l e pr oduct s manuf act ur ed f or  use as r ei nf or ci ng i n 
segment al  bl ock r et ai ni ng wal l s.   St eel  pr oduct s ar e not  al l owed.

1. 3. 7   Long Ter m Desi gn St r engt h

The l ong t er m desi gn st r engt h ( LTDS)  i s:

LTDS = Tul t  /  ( RFD *  RFI D *  RFCR)

wher e:

Tul t  i s  t he ul t i mat e st r engt h
RFD i s t he r educt i on f act or  f or  chemi cal  and bi ol ogi cal  dur abi l i t y
RFI D i s t he r educt i on f act or  f or  i nst al l at i on damage
RFCR i s t he r educt i on f act or  f or  cr eep

1. 4   SUBMI TTALS

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

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

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

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

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

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

SD- 02 Shop Dr awi ngs

Shop Dr awi ngs;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Segment al  Concr et e Uni t s;  G

SD- 04 Sampl es

Segment al  Concr et e Uni t s;  G[ ,  [ _____] ]

Geogr i d Rei nf or cement ;  G[ ,  [ _____] ]

SD- 05 Desi gn Dat a

Cal cul at i ons;  G[ ,  [ _____] ]

Sur vey And Gr ade Resul t s;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Soi l  Test i ng;  G[ ,  [ _____] ]

Rei nf or cement  Test i ng;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

Suppl i er  Qual i f i cat i ons

Manuf act ur er ' s Repr esent at i ve

Geogr i d Rei nf or cement ;  G[ ,  [ _____] ]

Geot ext i l e Rei nf or cement ;  G[ ,  [ _____] ]
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1. 5   QUALI TY CONTROL

1. 5. 1   Cont r act or  Qual i f i cat i ons

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Modi f y t he qual i f i cat i ons f or  t he pr oj ect ' s 
degr ee of  di f f i cul t y.   Enf or ceabl e pr oj ect  
r equi r ement s ar e l i mi t ed t o t he number  of  compl et ed 
pr oj ect s,  or  year s exper i ence.

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

Fur ni sh component s and equi pment  f r om a manuf act ur er  r egul ar l y engaged i n 
t he manuf act ur i ng of  pr oduct s t hat  ar e of  s i mi l ar  mat er i al ,  desi gn and 
wor kmanshi p.   Submi t  descr i pt i ve t echni cal  dat a on t he bl ocks,  wal l  caps,  
masonr y adhesi ve,  r ei nf or cement ,  geot ext i l e f i l t er  mat er i al s and equi pment  
t o be used.   I ncl ude al l  mat er i al  pr oper t i es speci f i ed under  PART 2 
PRODUCTS.   I ncl ude a copy of  any st andar d manuf act ur er ' s war r ant i es f or  
t he pr oduct s.   Pr ovi de st andar d pr oduct s wi t h sat i sf act or y commer ci al  or  
i ndust r i al  use f or  2 year s bef or e awar d of  t hi s cont r act .   Submi t  
document at i on t o demonst r at e t he j ob f or eman or  t he company di r ect l y 
r esponsi bl e f or  t he wal l  i nst al l at i on has[  compl et ed a mi ni mum of  10 
segment al  concr et e r et ai ni ng wal l  pr oj ect s] [  at  l east  2 year s exper i ence] .

1. 5. 2   Suppl i er  Qual i f i cat i ons

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The suggest ed t ext  i s  r ecogni zed t o be 
somewhat  vague.   I t  l i mi t s s i t uat i ons wer e a 
never - bef or e- used pr oduct  i s pr oposed,  or  wher e a 
pr oduct  i s pr oposed f or  use out si de t he l i mi t at i ons 
( such as bat t er )  l i s t ed i n t he manuf act ur er ' s 
l i t er at ur e.   The qual i f i cat i ons shoul d be modi f i ed 
f or  t he pr oj ect ' s degr ee of  di f f i cul t y ( e. g.   wal l s 
over  10 m 30 f eet  hei ght ) .   Caut i on t o avoi d 
unr easonabl e qual i f i cat i ons shoul d be exer ci sed i f  
modi f y i ng.

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

[ Submi t  document at i on showi ng t hat  t he i nst al l er  and suppl i er  meet  t he 
qual i f i cat i ons l i s t ed.   To be consi der ed accept abl e,  demonst r at e 
exper i ence i n t he suppl y of  s i mi l ar  s i ze and t ypes of  segment al  r et ai ni ng 
wal l s on pr evi ous pr oj ect s. ]

1. 5. 3   Manuf act ur er ' s Repr esent at i ve

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The geosynt het i c manuf act ur er s 
r epr esent at i ves gener al l y have assumed i nvol vement  
i n const r uct i on;  but  t hat  i s  not  necessar i l y  t r ue i n 
al l  l ocal i t i es.   The number  of  s i t e v i s i t s expect ed 
by t he manuf act ur er ' s r epr esent at i ve shoul d be 
quant i f i ed i f  known.

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

Pr ovi de a qual i f i ed and exper i enced r epr esent at i ve f r om t he bl ock or  
r ei nf or cement  manuf act ur er  who i s avai l abl e t o consul t  and conduct  s i t e 
v i s i t s on an as- needed basi s dur i ng t he wal l  const r uct i on [ at  l east  once 
dur i ng const r uct i on]  [ as r equest ed by t he Cont r act i ng Of f i cer ] .
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1. 6   DELI VERY,  STORAGE,  AND HANDLI NG

Check pr oduct s upon del i ver y t o ensur e t hat  t he pr oper  mat er i al  has been 
r ecei ved and i s undamaged.   For  geosynt het i cs,  f ol l ow t he gui del i nes 
pr esent ed i n ASTM D4873/ D4873M.

1. 6. 1   Segment al  Concr et e Uni t s and Wal l  Caps

Pr ot ect  bl ocks f r om damage and exposur e t o cement ,  pai nt ,  excessi ve mud,  
and l i ke mat er i al s.   Check mat er i al s upon del i ver y t o assur e t hat  t he 
bl ock di mensi ons ar e wi t hi n t he t ol er ances speci f i ed.

1. 6. 2   Geosynt het i c Label i ng

Label  each r ol l  wi t h t he manuf act ur er ' s name,  pr oduct  i dent i f i cat i on,  r ol l  
di mensi ons,  l ot  number ,  and dat e manuf act ur ed.

1. 6. 3   Geosynt het i c Handl i ng

Handl e and unl oad geosynt het i c r ol l s by hand,  or  wi t h l oad car r y i ng 
st r aps,  a f or k l i f t  wi t h a st i nger  bar ,  or  an axi al  bar  assembl y.  Do not  
dr ag,  l i f t  by one end,  l i f t  by cabl es or  chai ns,  or  dr op t o t he gr ound any 
geosynt het i c r ol l s.

1. 6. 4   Geosynt het i c St or age

Pr ot ect  geosynt het i cs f r om cement ,  pai nt ,  excessi ve mud,  chemi cal s,  spar ks 
and f l ames,  t emper at ur es i n excess of  70 degr ees C 160 degr ees F,  and any 
ot her  envi r onment al  condi t i on t hat  may degr ade t he physi cal  pr oper t i es.   
I f  st or ed out door s,  el evat e r ol l s f r om t he gr ound sur f ace.   Pr ot ect  
geosynt het i cs,  except  f or  ext r uded gr i ds,  wi t h an opaque wat er pr oof  
cover .   Del i ver  t o t he s i t e i n a dr y and undamaged condi t i on.   Do not  
expose geot ext i l es t o di r ect  sunl i ght  f or  mor e t han 7 days.

PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

Thi s wor k el ement  i ncl udes engi neer i ng ser vi ces i n addi t i on t o t he 
const r uct i on r equi r ement s.   Pr ovi de engi neer i ng ser vi ces t hat  i ncl ude 
desi gn of  t he wal l  i n accor dance wi t h t he Nat i onal  Concr et e Masonr y 
Associ at i on desi gn met hod,  and pr ovi di ng shop dr awi ngs i ndi cat i ng al l  
f eat ur es of  t he compl et e desi gn.

The NCMA desi gn met hod f or  segment al  r et ai ni ng wal l s consi der s pot ent i al  
f ai l ur e modes cat egor i zed by ext er nal ,  i nt er nal ,  l ocal ,  compound,  and 
gl obal  st abi l i t y .   The Gover nment  has consi der ed t he gl obal  st abi l i t y  and 
has pr ovi ded t he mi ni mum desi gn r equi r ement s on t he dr awi ngs.   Pr ovi de 
engi neer i ng ser vi ces t hat  i ncl ude anal ysi s of  t he wal l  f or  al l  modes of  
st abi l i t y  and shop dr awi ngs i ndi cat i ng al l  f eat ur es of  t he compl et e desi gn.

2. 1. 1   Desi gn Requi r ement s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The NCMA and FHWA desi gn met hods ar e near l y 
i dent i cal .   They di f f er  pr i mar i l y i n t he t r eat ment  
of  t he ver t i cal  component  of  act i ve ear t h pr essur e 
and t he connect i on st r engt h.   The cur r ent  FHWA 
desi gn r esul t s i n a conser vat i ve connect i on st r engt h 
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t hat  onl y a smal l  number  of  pr oduct s meet .   The FHWA 
desi gn met hod i s l ess commonl y used,  except  i n 
t r anspor t at i on r el at ed pr oj ect s.   The FHWA desi gn 
met hod may be r equi r ed f or  wor ks wi t hi n hi ghway 
r i ght - of - way.

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

Compl et e al l  st abi l i t y  anal yses i n accor dance wi t h ei t her  t he NCMA TR127B,  
or  t he Feder al  Hi ghway Admi ni st r at i on/ AASHTO met hod det ai l ed i n 
FHWA NHI - 00- 043.   Fol l ow onl y one met hod f or  t he compl et e desi gn,  
i ncl udi ng r ei nf or cement  desi gn st r engt h,  l ayout ,  st abi l i t y  cal cul at i ons,  
and sei smi c ef f ect s.   Desi gn t he segment al  r et ai ni ng wal l  syst em under  t he 
di r ect i on of  a pr of essi onal  engi neer .   Af f i x  engi neer ' s st amp t o al l  
dr awi ngs. [   At  l east  one si t e v i s i t  by t he engi neer  i s r equi r ed dur i ng t he 
const r uct i on phase. ]  The desi gn engi neer  must  st amp al l  dr awi ngs and 
cal cul at i ons.

2. 1. 2   Desi gn Par amet er s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I t  i s  r ecommended t hat  t he desi gner  i nser t  
t he soi l  pr oper t i es bel ow f or  t he pur pose of  
est abl i shi ng a common basi s f or  bi ddi ng.   Ver i f y 
t hat  t he cont r act  document s pr ovi de suf f i c i ent  
i nf or mat i on f or  i nt er pr et at i on of  soi l  condi t i ons 
bel ow t he wal l ,  behi nd t he wal l ,  and at  Gover nment  
f ur ni shed bor r ow l ocat i ons.   Li st i ng soi l  pr oper t i es 
i n t he speci f i cat i on i s opt i onal .   An al t er nat i ve i s 
t o pr ovi de t est i ng r esul t s.

The soi l  pr oper t i es l i s t ed commonl y have a 
s i gni f i cant  i nf l uence on t he r ei nf or cement  desi gn,  
but  ar e not  al l  i ncl usi ve.   A soi l  t est  i s  
r ecommended pr i or  t o ent er i ng dat a f or  t hese 
par amet er s.   Li mi t i ng t he par amet er s t o t he ones 
shown i n t he t abl e i s suggest ed as t hey ar e 
gener al l y r epr esent at i ve of  a Cont r act or s anal ysi s 
dur i ng bi ddi ng.   Mor e cont r ol  over  t he pr oduct  can 
be obt ai ned by speci f y i ng soi l  pr oper t i es f or  
r et ai ned f i l l ,  soi l  pr oper t i es f or  f oundat i on soi l s,  
and changes i n wat er  l evel s t hr ough t he r et ai ned 
f i l l ,  r ei nf or ced f i l l ,  and dr ai ns.   I ndi cat e 
sur char ge l oads ( l i ve or  dead)  and l ocat i on on 
dr awi ngs.

Gover nment  sel ect ed soi l  pr oper t i es wi l l  gi ve mor e 
cont r ol  i n pr ocur i ng a pr udent  desi gn f or  
compet i t i vel y bi d pr oj ect s.   The Gover nment  usual l y 
has access t o al l  t he geol ogi c i nf or mat i on t hat  wi l l  
be avai l abl e t o t he Cont r act or  dur i ng const r uct i on,  
and of t en has i nvest ed mor e t i me i n consi der at i on of  
t he dat a t han t he Cont r act or  can af f or d dur i ng t he 
bi ddi ng pr ocess.   However ,  t her e i s a di sadvant age 
t o l i s t i ng t he soi l  pr oper t i es i f  t he Cont r act or  has 
t he opt i on t o change condi t i ons and voi d t he 
assumpt i ons.   The soi l  pr oper t i es shoul d not  be 
l i s t ed i f  t he bor r ow sour ce i s uncer t ai n.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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I ncl ude i n al l  cal cul at i ons t he det er mi nat i on of  l ong t er m desi gn st r engt h 
of  r ei nf or cement  speci f i c  t o t hi s pr oj ect  i n accor dance wi t h t he 
NCMA TR127B or  FHWA NHI - 00- 043.   Base t he ul t i mat e st r engt h or  i ndex 
st r engt h on t he mi ni mum aver age r ol l  val ue t ensi l e st r engt h of  t he pr oduct  
usi ng t he wi de wi dt h st r engt h t est  i n ASTM D4595.   Submi t  desi gn 
cal cul at i ons,  i ncl udi ng comput er  out put  dat a,  pr ogr am document at i on,  and 
al l  i t ems descr i bed under  PARAGRAPH:  SEGMENTAL RETAI NI NG WALL DESI GN.
I t emi ze l i s t  of  each r educt i on f act or  and i ncl ude backup dat a t o j ust i f y 
each r educt i on f act or  i ncl uded i n t he cal cul at i ons.   I ncl ude anal ysi s of  
al l  f ai l ur e modes l i s t ed i n t he NCMA TR127B.   I ncl ude a c l ear  out l i ne of  
mat er i al  pr oper t i es and assumpt i ons. [   Use t he f ol l owi ng soi l  par amet er s 
and wat er  el evat i on f or  st abi l i t y  anal ysi s,  and sel ect  addi t i onal  soi l  
par amet er s as r equi r ed t o compl et e t he anal ysi s. ]

Moi st  Uni t  Wei ght  of  r ei nf or ced f i l l [ _____]  kN/ m3 pcf

Sat ur at ed Uni t  Wei ght  of  r ei nf or ced f i l l [ _____]  kN/ m3 pcf

I nt er nal  Fr i ct i on Angl e of  r ei nf or ced f i l l [ 30] [ _____]  degr ees

Cohesi on of  r ei nf or ced f i l l [ 0] [ _____]  kPa psf

Wat er  El evat i on i n r ei nf or ced f i l l [ _____]  met er s f eet

2. 1. 2. 1   Ext er nal  St abi l i t y  Desi gn Requi r ement s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The mi ni mum base wi dt h i s an empi r i cal  
const r ai nt .   The mi ni mum base wi dt h of  0. 7H i s t he 
same as FHWA r equi r ement s,  but  s l i ght l y exceedi ng 
t he NCMA r equi r ement  of  0. 6H.

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

As a mi ni mum r equi r ement ,  ensur e t he l engt h of  t he r ei nf or ci ng at  t he base 
of  t he wal l  i s  no l ess t han 0. 7 t i mes t he t ot al  hei ght  of  t he bl ocks.

[ 2. 1. 2. 2   Sei smi c Desi gn Requi r ement s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The pseudo st at i c anal ysi s met hod i s onl y 
appl i cabl e up t o A < 0. 4 i n t he NCMA manual ,  and up 
t o A < 0. 29 i n t he FHWA met hod.   The wal l  shoul d be 
Gover nment  desi gned i f  A exceeds t he r ecommendat i ons 
of  t he desi gn met hod,  or  i f  a dynami c anal ysi s i s 
consi der ed necessar y.   The NCMA Sei smi c Desi gn 
Manual  r ef er ences AASHTO and t he Canadi an Foundat i on 
Engi neer i ng Manual  f or  sour ces of  t he A val ue.   ER 
1110- 2- 1806 ( 31 Jul y 1995)  al so cont ai ns s i mi l ar  
dat a obt ai ned f r om t he Nat i onal  Ear t hquake Hazar d 
Reduct i on Pr ogr am ( NEHRP) .

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

Compl et e t he sei smi c st abi l i t y  anal ysi s i n accor dance wi t h NCMA TR127B or  
FHWA NHI - 00- 043.   Assume t he pseudo- accel er at i on val ue wi t h a 10 per cent  
pr obabi l i t y  of  exceedance i n 50 year s ( r ef er r ed t o as t he A val ue by NCMA 
and FHWA)  i s [ _____] .
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] 2. 1. 2. 3   Gl obal  St abi l i t y  Desi gn Requi r ement s

Use t he r equi r ement s l i s t ed i n Tabl e 1 t o det er mi ne t he mi ni mum l ong t er m 
desi gn st r engt h of  t he l owest  [ _____]  r ei nf or cement  l ayer [ s] .  Use 
r ei nf or cement  l engt hs at  l east  as l ong as t he l engt hs shown on t he 
dr awi ngs.

2. 1. 3   Layout

Show on t he shop dr awi ngs ( f abr i cat i on and i nst al l at i on dr awi ngs)  al l  
i nf or mat i on needed t o f abr i cat e and er ect  t he wal l s i ncl udi ng t he l evel i ng 
pad el evat i ons;  t he shape and di mensi ons of  wal l  el ement s;  t he number ,  
s i ze,  t ype,  and det ai l s of  t he soi l  r ei nf or ci ng syst em and anchor age;  and 
i dent i f i cat i on of  ar eas r equi r i ng copi ng.   I ncl ude wi t h t he shop dr awi ngs 
al l  i t ems descr i bed under  par agr aph SEGMENTAL RETAI NI NG WALL DESI GN.   I f  
appr oved by t he Cont r act i ng Of f i cer ,  shop dr awi ngs may consi st  of  mar ked 
up cont r act  dr awi ngs showi ng exact  di mensi ons f or  t he bl ocks suppl i ed,  
r equi r ed copi ng,  and ot her  mi nor  r evi s i ons.   The desi gn and l ayout  of  t he 
i nt er nal  r ei nf or cement  ar e subj ect  t o t he f ol l owi ng:

a.   I ncor por at e al l  f eat ur es i ndi cat ed i n t he cont r act  document s i n t he 
f i nal  desi gn and const r uct i on.

b.   The l evel i ng pad el evat i ons may var y,  as l ong as t hey ar e  no hi gher  
t han t he embedment  dept h pr of i l e.  

c.   Run each r ei nf or cement  l evel  as cont i nuous as pr act i cal  t hr oughout  t he 
pr of i l e.   I f  a geot ext i l e f i l t er  i s  pr esent ,  l ayout  t he r ei nf or cement  
so t hat  i nt er f er ence wi t h t he geot ext i l e i s mi ni mi zed.

d.   I dent i f y any r ei nf or cement  not  pl aced wi t h t he machi ne di r ect i on as 
t he desi gn r ei nf or cement  di r ect i on on t he shop dr awi ngs.

e.   Do not  combi ne geogr i d and geot ext i l e,  nor  pr oduct s f r om di f f er ent  
manuf act ur er s,  wi t hi n one wal l .   Li mi t  t he number  of  r ei nf or cement  
pr oduct s t o avoi d conf usi on i n pl acement .   For  wal l s under  3. 5 met er s 
12 f eet  hi gh,  use r ei nf or cement  of  t he same gr ade and st r engt h ( i . e.  
desi gn wi t h one r ei nf or cement  st r engt h) .

2. 2   COMPONENTS

2. 2. 1   Segment al  Concr et e Uni t s

Submi t  t wo sampl es of  each pr oposed bl ock whi ch i s t ypi cal  of  t he s i ze,  
t ext ur e,  col or ,  and f i ni sh.  

2. 2. 1. 1   Face col or

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTES:   The bl ock col or  or  t i nt  can somet i mes change 
not i ceabl y bet ween pr oduct i on r uns.   I f  t he bl ock 
col or  i s i nconsi st ent ,  t he wal l  may show an 
i r r egul ar  v i s i bl e l i ne or  pat t er n wher e bl ocks f r om 
di f f er ent  pr oduct i on r uns mer ge.   I f  t hi s i s 
i mpor t ant  t o t he ar chi t ect ,  i t  can be speci f i ed t hat  
al l  bl ocks wi t hi n a wal l  must  come f r om t he same 
pr oduct i on r un.   Nor mal l y,  t hi s i s an unnecessar y 
r est r i ct i on.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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[ Tan/ Gr ey/ Br own/ Nat ur al  Li mest one] [ _____]

2. 2. 1. 2   Face Text ur e

[ Spl i t  f ace t ypi cal  of  br oken mor t ar / br i ck f ace] [ _____]

2. 2. 1. 3   Face Appear ance

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use of  bl ocks wi t h a scul pt ur ed f ace ( uneven,  
bevel ed,  or  r ounded)  usual l y r equi r es mai nt ai ni ng a 
hal f - bond ( st acki ng t he ver t i cal  j oi nt  at  t he 
mi dpoi nt  of  t he under l y i ng bl ock)  f or  ar chi t ect ur al  
r easons.

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

[ St r ai ght ,  s i ngl e- sur f ace f ace/ scul pt ur ed wi t h 3- sur f ace bevel ed 
f ace/ r ounded,  smoot h- cur ved f ace] [ _____]

2. 2. 1. 4   Bl ock Si ze

A mi ni mum of  0. 06 squar e met er s 2/ 3 squar e f eet  of  f ace ar ea,  and mi ni mum 
150 mm 6 i nch hei ght

2. 2. 1. 5   Bond Conf i gur at i on

No bond conf i gur at i on i s r equi r ed f or  st r ai ght  f ace bl ocks.   Desi gn 
bevel ed or  scul pt ur ed f ace bl ocks t o st ack wi t h a hal f - bond ( j oi nt s 
l ocat ed at  mi dpoi nt  of  ver t i cal l y adj acent  bl ocks) .   Fi ni sh t he bl ock 
edges so t hat  ver t i cal  j oi nt s ar e f l ush.

2. 2. 1. 6   St r uct ur al  r equi r ement s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTES:   Dur abi l i t y  -  AASHTO has pr oposed 
speci f i cat i ons f or  bl ocks t hat  i ncl ude compr essi ve 
st r engt h and absor pt i on ( Ref .  1997 I nt er i m Revi s i ons 
t o t he St andar d Speci f i cat i ons f or  Hi ghway 
Br i dges) .   Addi t i onal  opt i ons t o i ncr ease r esi st ance 
t o chl or i de at t ack al ong r oads i ncl udes a s l oped cap 
bl ock,  sur f ace seal i ng t he compl et ed wal l ,  and 
hi gher  compr essi ve st r engt h.

Fr eeze- t haw Test i ng -  The f i r st  choi ce i s t he 
def aul t  r equi r ement  i n ASTM C1372,  but  i s not  
r equi r ed by t he ASTM t est  ( 1997)  unl ess t est i ng i s 
r equi r ed by t he speci f i er .   The second choi ce f or  3 
per cent  sal i ne sol ut i on i s used by t he Mi nnesot a 
Depar t ment  of  Tr anspor t at i on.   The speci f i er  shoul d 
edi t  t hi s based on t he pr oj ect ' s l ocat i on s i nce 
ot her  st at es may have di f f er ent  r equi r ement s.

The bl ock wei ght  per  uni t  f ace ar ea i s l i s t ed as an 
i ndex st at i st i c t o l i mi t  por e ar ea and f ace 
t hi ckness.   Bl ocks wi t h t hi n f aces and l ar ge por e 
spaces can be damaged by t r af f i c  or  debr i s hi t t i ng 
t he wal l  and ar e l ess dur abl e.   The f ace t hi ckness 
and/ or  por e ar ea can be speci f i ed,  but  t he wei ght  
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per  f ace ar ea i s mor e r eadi l y avai l abl e.
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Use segment al  concr et e bl ocks meet i ng t he r equi r ement s of  ASTM C1372.  or  
ASTM C94/ C94M,  except  f or  t he f ol l owi ng modi f i cat i ons:

a.   Mi ni mum 28- day compr essi ve st r engt h of  [  31 MPa 4000 psi ] ,  based on 
net  ar ea i n accor dance wi t h ASTM C140/ C140M.

b.   A maxi mum moi st ur e absor pt i on r at e of  145 kg/ m3 9 pcf ,  i n accor dance 
wi t h ASTM C140/ C140M.

c.   Pr ovi de concr et e wi t h a mi ni mum oven dr y densi t y of   2000 kg/ m3 125 pcf .

d.   Pr ovi de bl ocks wi t h a mi ni mum of  400 kg/ squar e met er  80 psf  of  wal l  
f ace ar ea ( det er mi ned wi t hout  voi d f i l l i ng) .

e.   For  f r eeze- t haw dur abi l i t y  t est ed i n accor dance wi t h ASTM C1262/ C1262M,  
compl y wi t h ei t her  of  t he f ol l owi ng:  ( 1)  ei ght  l oss of  each of  5 
speci mens af t er  100 cycl es i s 1 per cent  or  l ess;  or  ( 2)  wei ght  l oss of  
each of  5 speci mens af t er  150 cycl es i s 1. 5 per cent  or  l ess.  [  when 
t est ed i n a 3 per cent  sal i ne sol ut i on:  ( 1)  wei ght  l oss of  each of  5 
speci mens af t er  40 cycl es i s 1 per cent  or  l ess;  or  ( 2)  wei ght  l oss of  
4 out  of  5 speci mens af t er  50 cycl es i s 1. 5 per cent  or  l ess. ]

2. 2. 2   Wal l  Caps

Pl ace segment al  concr et e bl ock uni t s as caps on t op of  al l  segment al  
concr et e r et ai ni ng wal l s.   Pr ovi de cap bl ocks wi t h a col or  and t ext ur e on 
exposed f aces t o mat ch t hat  of  t he ot her  bl ocks and meet  t he r equi r ement s 
f or  t he ot her  bl ocks except  t hat  t he mi ni mum hei ght  75 mm 3 i nches.   
Pr ovi de cap bl ocks wi t h  abut t i ng edges saw cut  or  f or med t o pr ovi de 
t i ght ,  f l ush abut t i ng j oi nt s wi t h no gaps i n t he j oi nt s when pl aced end t o 
end i n t he al i gnment  shown on t he dr awi ngs.

2. 2. 3   Geogr i d Rei nf or cement
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

NOTE:   Pol yest er  i s suscept i bl e t o hydr ol ysi s i n 
al kal i ne condi t i ons.   A hi gh mol ecul ar  wei ght  and 
l ow car boxyl  end gr oup number  l i mi t  t he hydr ol ysi s.   
Nor mal l y,  a mi l l  cer t i f i cat e or  cer t i f i cat i on of  
t hese pr oper t i es i s adequat e.   The mol ecul ar  wei ght  
of  pol yest er  geosynt het i cs i s det er mi ned f r om GSI  
GRI  GG6,  " Det er mi nat i on of  t he Number  Aver age 
Mol ecul ar  Wei ght  of  Pol yet hyl ene Ter epht hal at e ( PET)  
yar ns Based on a Rel at i ve Vi scosi t y Val ue" ,  and ASTM 
D4603,  " Det er mi ni ng I nher ent  Vi scosi t y of  
Pol y( Et hyl ene Ter epht hal at e)  ( PET)  by Gl ass 
Capi l l ar y Vi scomet er . "   The car boxyl  end gr oup 
number  i s det er mi ned f r om GSI  GRI  GG7,  " Car boxyl  End 
Gr oup Cont ent  of  Pol yet hyl ene Ter epht hal at e ( PET)  
Yar ns. "

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

Pr ovi de a geosynt het i c manuf act ur ed f or  r ei nf or cement  appl i cat i ons 
consi st i ng of  a r egul ar  net wor k of  i nt egr al l y connect ed pol ymer  t ensi l e 
el ement s wi t h aper t ur e geomet r y suf f i c i ent  t o per mi t  s i gni f i cant  
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mechani cal  i nt er l ock wi t h t he sur r oundi ng soi l ,  aggr egat e,  or  ot her  f i l l  
mat er i al s.   Ensur e t he geogr i d st r uct ur e i s di mensi onal l y st abl e and abl e 
t o r et ai n i t s geomet r y under  manuf act ur e,  t r anspor t  and i nst al l at i on.   
Ensur e t he geogr i d i s manuf act ur ed wi t h 100 per cent  v i r gi n r esi n 
consi st i ng of  pol yet hyl ene,  pol ypr opyl ene,  or  pol yest er ,  and wi t h a 
maxi mum of  5 per cent  i n- pl ant  r egr i nd mat er i al .   Pr ovi de pol yest er  r esi n 
wi t h a mi ni mum mol ecul ar  wei ght  of  25, 000 and a car boxyl  end gr oup number  
l ess t han 30.   St abi l i ze pol yet hyl ene and pol ypr opyl ene wi t h l ong t er m 
ant i oxi dant s.

2. 2. 4   Geot ext i l e Rei nf or cement

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sur vi vabi l i t y  -  The AASHTO M 288 r equi r ement s 
ar e mi ni mum r equi r ement s and wi l l  not  nor mal l y 
cont r ol  i n t he pr oduct  sel ect i on.   The AASHTO 
r ef er ence can be avoi ded by l i s t i ng t he gr ab,  t ear ,  
bur st ,  and punct ur e st r engt hs.   These pr oper t i es ar e 
l i s t ed i n AASHTO M 288.   The punct ur e st r engt h ( ASTM 
D4833/ D4833M) ,  t he t r apezoi dal  t ear  st r engt h ( ASTM 
D4533/ D4533M)  and t he mul l en bur st  st r engt h ( ASTM 
D3786)  ar e r ecogni zed as i mpor t ant  geot ext i l e 
pr oper t i es.   For  t he i nt ended appl i cat i on,  t he 
commonl y speci f i ed val ues f or  punct ur e,  bur st  and 
t ear  sel dom cont r ol  t he pr oduct  sel ect i on.

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

Pr ovi de geot ext i l e consi st i ng of  a per vi ous sheet  of  pol ymer i c mat er i al  
wi t h l ong- chai n synt het i c pol ymer s composed of  at  l east  95 per cent  by 
wei ght  pol yet hyl ene,  pol ypr opyl ene,  or  pol yest er s.   Manuf act ur e t he 
geot ext i l e wi t h 100 per cent  v i r gi n r esi n,  and wi t h a maxi mum of  5 per cent  
i n- pl ant  r egr i nd mat er i al .   For m geot ext i l e i nt o a net wor k such t hat  t he 
f i l ament s or  yar ns r et ai n di mensi onal  st abi l i t y  r el at i ve t o each ot her ,  
i ncl udi ng t he sel vages.   Pr ovi de pol yest er  r esi n wi t h a mi ni mum mol ecul ar  
wei ght  of  20, 000 and a car boxyl  end gr oup number  l ess t han 50.   St abi l i ze 
pol yet hyl ene and pol ypr opyl ene wi t h l ong t er m ant i oxi dant s.   For  
sur vi vabi l i t y  dur i ng i nst al l at i on,  and i n addi t i on t o i nst al l at i on damage 
used i n cal cul at i ng t he l ong t er m desi gn st r engt h,  ensur e t he geot ext i l e 
meet s t he mi ni mum r equi r ement s i n AASHTO M 288 Cl ass 1,  and has a mi ni mum 

mass per  uni t  ar ea of  270 g/ m2 8 oz/ sy.

2. 2. 5   Rei nf or cement  Pr oper t i es

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTES:   Per mi t t i v i t y -  Rei nf or cement  geot ext i l es 
shoul d not  puddl e or  i mpede i nf i l t r at i on or  
seepage.   AASHTO M 288 pr ovi des some def aul t  
gui dance.

Geosynt het i c Sel ect i on -  The Feder al  Acqui s i t i on 
Regul at i ons r equi r e f ul l  and open compet i t i on.   
Usual l y j ust i f i cat i on i s not  necessar y i f  3 pr oduct s 
meet  t he speci f i cat i ons.   I n combi ni ng var i ous 
mat er i al  r equi r ement s,  i t  i s  easy t o speci f y a 
geosynt het i c pr oduct  t hat  does not  exi st .   Desi gn 
ut i l i z i ng geosynt het i cs shoul d i ncl ude a l i s t i ng 
wi t h t he cal cul at i ons t hat  ver i f y t he speci f i ed  
pr oduct s ar e commer ci al l y avai l abl e.   The 
Geosynt het i cs Fabr i cs Repor t  magazi ne publ i shes an 
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annual  speci f i er s gui de t hat  i s i deal  f or  t hi s 
pur pose.

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

Pr ovi de t he r ei nf or cement  as shown i n t he appr oved shop dr awi ng submi t t al  
t hat  meet s t he l ong t er m desi gn st r engt h r equi r ement s used i n t he desi gn,  
and meet s t he pr oper t i es l i s t ed i n Tabl e 1.   Rei nf or cement  st r engt h 
r equi r ement s r epr esent  mi ni mum aver age r ol l  val ues i n t he machi ne 
di r ect i on.

The r ei nf or cement  i ndi cat ed must  meet  t he pr oper t y r equi r ement s l i s t ed i n 
Tabl e 1.   Rei nf or cement  st r engt h r equi r ement s r epr esent  mi ni mum aver age 
r ol l  val ues i n t he machi ne di r ect i on.

The r ei nf or cement  i ndi cat ed must  meet  t he pr oper t y r equi r ement s l i s t ed i n 
Tabl e 1.   Addi t i onal  r ei nf or cement  shown i n t he appr oved shop dr awi ng 
submi t t al  must  meet  t he l ong t er m desi gn st r engt h r equi r ement s used i n t he 
desi gn as wel l  as ot her  pr oper t i es l i s t ed i n Tabl e 1.   Submi t  af f i davi t  
cer t i f y i ng t hat  t he r ei nf or cement  meet s t he pr oj ect  speci f i cat i ons.   
Ensur e t he af f i davi t  i s  s i gned by an of f i c i al  aut hor i zed t o cer t i f y on 
behal f  of  t he manuf act ur er  and i s accompani ed by a mi l l  cer t i f i cat e t hat  
ver i f i es physi cal  pr oper t i es wer e t est ed dur i ng manuf act ur i ng and l i s t s 
t he manuf act ur er ' s qual i t y cont r ol  t est i ng.   [ I f  t he af f i davi t  i s  dat ed 
af t er  awar d of  t he cont r act  and/ or  i s not  speci f i c  t o t he pr oj ect ,  at t ach 
a st at ement  cer t i f y i ng t hat  t he af f i davi t  addr essed t o t he whol esal e 
company i s r epr esent at i ve of  t he mat er i al  suppl i ed. ]   I ncl ude i n t he 
document s a st at ement  conf i r mi ng t hat  al l  pur chased r esi n used t o pr oduce 
r ei nf or cement  i s v i r gi n r esi n.   I ncl ude i n t he mi l l  cer t i f i cat e t he 
t ensi l e st r engt h t est ed i n accor dance wi t h ASTM D4595.   Rei nf or cement  
st r engt h r equi r ement s r epr esent  mi ni mum aver age r ol l  val ues i n t he machi ne 
di r ect i on.

TABLE 1.   REI NFORCEMENT PROPERTI ES

PROPERTY REQUI REMENT TEST DESI GNATI ON

Per mi t t i v i t y ( geot ext i l es) [ 0. 5] [ _____]  per  second ASTM D4491/ D4491M

UV Resi st ance 70 per cent  af t er  500 HOURS ASTM D4355/ D4355M

Long Ter m Desi gn [ _____]  kN/ m l b/ i nch NCMA TR127B,  Met hod A

Coef f i c i ent  of  I nt er act i on 
f or  Pul l out

[ . 85] [ _____] ASTM D6706

Coef f i c i ent  f or  Di r ect  Shear [ _____]  degr ees ASTM D5321/ D5321M

2. 2. 5. 1   Long Ter m Desi gn St r engt h

Base t he l ong t er m desi gn st r engt h on r educt i on f act or s f or  i nst al l at i on 
damage and dur abi l i t y  t hat  ar e appl i cabl e t o t he f i l l  t hat  wi l l  be used.   
Mi ni mum r educt i on f act or s f or  dur abi l i t y  i ncl ude:  1. 1 f or  pol yet hyl ene and 
pol ypr opyl ene geosynt het i cs,  1. 15 f or  coat ed pol yest er  geogr i ds,  and 1. 6 
f or  pol yest er  geot ext i l es.   Use a cr eep r educt i on f act or  consi st ent  wi t h 
t he t est  pr ocedur e used f or  det er mi ni ng t he ul t i mat e st r engt h.
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2. 2. 6   Geot ext i l e Fi l t er

Pr ovi de geot ext i l es used as f i l t er s t hat  meet  t he r equi r ement s speci f i ed 
i n Tabl e 2.   The pr oper t y val ues ( except  f or  AOS)  r epr esent  mi ni mum 
aver age r ol l  val ues ( MARV)  i n t he weakest  pr i nci pal  di r ect i on.   For  
sur vi vabi l i t y  dur i ng i nst al l at i on,  pr ovi de geot ext i l e meet i ng t he mi ni mum 
r equi r ement s i n AASHTO M 288 Cl ass 2,  and has a mi ni mum mass per  uni t  ar ea 

of  270 g/ m2 8 oz/ sy.

TABLE 2.  GEOTEXTI LE PHYSI CAL PROPERTI ES

PROPERTY TEST REQUI REMENT TEST METHOD

Gr ab Tensi l e,  N l bs. [ 700 160 nonwoven]
[ 1100 250 woven]

ASTM D4632/ D4632M

Appar ent  Openi ng Si ze ( µm)  
( U. S.  Si eve)

150 -  212 70 -  100 ASTM D4751

Per mi t t i v i t y,  sec- 1 0. 5 ASTM D4491/ D4491M

2. 3   MATERI ALS

2. 3. 1   Soi l s and Aggr egat es

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Dr ai nage Aggr egat e and Aggr egat e Base -  The 
desi gner  may subst i t ut e a gr adat i on r eadi l y 
avai l abl e i n t he l ocal i t y,  such as st at e st andar d 
speci f i cat i ons f or  r oad const r uct i on.

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

For  al l  mat er i al  pl aced as f i l l ,  c l assi f y mat er i al  by ASTM D2487 as GW,  
GP,  GC,  GM,  SP,  SM,  SC,  CL,  ML,  or  SW.   Ensur e al l  mat er i al  used i s f r ee 
of  i ce;  snow;  f r ozen ear t h;  t r ash;  debr i s;  sod;  r oot s;  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;  or  st ones 
l ar ger  t han 3 i nches i n any di mensi on.   Obt ai n mat er i al  ent i r el y f r om one 
bor r ow sour ce,  unl ess t he Cont r act i ng Of f i cer  det er mi nes t hat  qual i t y 
cont r ol  i s  adequat e and t he al t er nat e sour ce pr oduces mat er i al  t hat  i s  
s i mi l ar  i n gr adat i on,  t ext ur e,  and i nt er act i on wi t h t he r ei nf or ced and 
r et ai ned f i l l .   Suppl y any t est i ng r equi r ed by t he Cont r act i ng Of f i cer  t o 
eval uat e al t er nat e sour ces.   Pr ovi de mat er i al s of  a char act er  and qual i t y 
sat i sf act or y f or  t he pur pose i nt ended.

2. 3. 1. 1   Dr ai nage Aggr egat e

Meet  t he r equi r ement s of  ASTM D448,  s i ze No. 7.

2. 3. 1. 2   Aggr egat e Base Mat er i al

For  t he wal l  l evel i ng pads,  meet  t he r equi r ement s of  ASTM D1241,  gr adat i on 
C.

2. 3. 1. 3   Rei nf or ced Fi l l

Pr ovi de soi l  pl aced i n t he r ei nf or ced f i l l  zone consi st i ng of  gr anul ar  
mat er i al  wi t h l ess t han [ 5] [ 15]  per cent  passi ng t he 75 µm No.  200 si eve.
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2. 3. 1. 4   Ret ai ned Fi l l

Pr ovi de soi l  pl aced i n t he r et ai ned f i l l  zone consi st i ng of  gr anul ar  
mat er i al  wi t h l ess t han [ 5] [ 15]  per cent  passi ng t he 75 µm No.  200 si eve.

2. 3. 2   Masonr y Adhesi ve

Pr ovi de masonr y adhesi ve meet i ng t he f ol l owi ng r equi r ement s:

a.   ASTM C920,  Type S,  Gr ade NS,  Cl ass 25

b.   Recommendat i ons of  t he bl ock manuf act ur er

2. 3. 3   Dr ai nage Pi pe

Pr ovi de cor r ugat ed pol yet hyl ene pi pe dr ai nage pi pe meet i ng r equi r ement s of  
AASHTO M 252.

PART 3   EXECUTI ON

3. 1   EXAMI NATI ON

Exami ne si t e pr i or  t o i nst al l at i on.   Per f or m cl assi f i cat i on of  soi l  
mat er i al s i n accor dance wi t h ASTM D2488.   The Cont r act i ng Of f i cer  r eser ves 
t he r i ght  t o r evi se t he Cont r act or  c l assi f i cat i ons.   I n t he case of  
di sagr eement ,  t he Cont r act i ng Of f i cer ' s c l assi f i cat i on gover ns unl ess t he 
soi l s ar e c l assi f i ed i n accor dance wi t h ASTM D2487.   Al l  t est i ng compl et ed 
by t he Cont r act or  i n conj unct i on wi t h soi l  mat er i al  c l assi f i cat i on i s 
i nci dent al  t o t he cont r act  wor k.

3. 2   PREPARATI ON

Pr epar e t he l evel i ng pad and r ei nf or ced f i l l  zone t o bear  on undi st ur bed 
nat i ve soi l s,  or  accept abl y pl aced and compact ed f i l l .   I n t he event  t hat  
i t  i s  necessar y t o r emove mat er i al  t o a dept h gr eat er  t han speci f i ed or  t o 
pl ace f i l l  bel ow t he l evel i ng pad not  ot her wi se pr ovi ded f or  i n t he 
cont r act ,  not i f y t he Cont r act i ng Of f i cer  pr i or  t o wor k and an adj ust ment  
i n t he cont r act  pr i ce wi l l  be consi der ed i n accor dance wi t h t he cont r act .  

3. 2. 1   Excavat i on

Excavat e f oundat i on soi l  as r equi r ed f or  l evel i ng pad di mensi ons and 
r ei nf or cement  pl acement  shown on t he const r uct i on dr awi ngs.   St ockpi l e 
mat er i al  f or  backf i l l i ng i n a neat  and or der l y manner  at  a suf f i c i ent  
di st ance f r om t he banks of  t he excavat i on t o avoi d over l oadi ng and t o 
pr event  s l i des or  cavi ng.   Per f or m excavat i on and f i l l  i n a manner  and 
sequence t hat  wi l l  pr ovi de pr oper  dr ai nage at  al l  t i mes.   Di spose of  
sur pl us mat er i al ,  wast e mat er i al ,  and mat er i al  t hat  does not  meet  
speci f i cat i ons,  i ncl udi ng any soi l  whi ch i s di st ur bed by t he Cont r act or ' s 
oper at i ons or  sof t ened due t o exposur e t o t he el ement s and wat er .

3. 2. 2   St ockpi l es

Keep st ockpi l es of  al l  mat er i al  t o be i ncor por at ed i nt o t he wor k i n a neat  
and wel l  dr ai ned condi t i on,  gi v i ng due consi der at i on t o dr ai nage at  al l  
t i mes.   Cl ear ,  gr ade and seal  t he gr ound sur f ace at  st ockpi l e l ocat i ons.   
St ockpi l e t opsoi l  separ at el y f r om sui t abl e backf i l l  mat er i al .   Pr ot ect  
st ockpi l es of  aggr egat es and gr anul ar  soi l s f r om cont ami nat i on whi ch may 
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dest r oy t he qual i t y and f i t ness of  t he st ockpi l ed mat er i al .   I f  t he 
Cont r act or  f ai l s  t o pr ot ect  t he st ockpi l es,  and any mat er i al  becomes 
f r ozen,  sat ur at ed,  i nt er mi xed wi t h ot her  mat er i al s,  or  ot her wi se out  of  
speci f i cat i on or  unsat i sf act or y f or  t he use i nt ended,  t hen r emove and 
r epl ace af f ect ed mat er i al s wi t h new mat er i al  f r om appr oved sour ces at  no 
addi t i onal  cost  t o t he Gover nment .

3. 2. 3   Level i ng Pad

3. 2. 3. 1   Aggr egat e Base Level i ng Pad

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Not i f i cat i on of  t he Cont r act i ng Of f i cer  -  I t  
i s  beyond t he scope of  a speci f i cat i on t o pr ovi de 
r emedi es t o al l  possi bl e pr obl ems.   I f  t he 
speci f i cat i on i ndi cat es t he Cont r act i ng Of f i cer  must  
be not i f i ed,  i t  i s  assumed qual i f i ed assi st ance wi l l  
be ut i l i zed t o assess t he si t uat i on when necessar y.

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

Compact  t he subgr ade bel ow t he l evel i ng pad [ 90%] [ 95%] [ 100%]  l abor at or y 
maxi mum densi t y.   Pl ace t he aggr egat e base mat er i al  i n l i f t s  not  exceedi ng 
150 mm 6 i nches.   I f  t he subgr ade or  aggr egat e base pumps,  bl eeds wat er ,  
or  cr acks dur i ng compact i on,  not i f y t he Cont r act i ng Of f i cer  and,  i f  no 
ot her  changes ar e di r ect ed,  r epl ace t he aggr egat e wi t h a concr et e l evel i ng 
pad.

3. 2. 3. 2   Concr et e Level i ng Pad

Ensur e t ol er ances i n scr eedi ng ar e suf f i c i ent  t o pl ace t he bl ocks di r ect l y 
on t he l evel i ng pad wi t hout  mor t ar ,  poi nt i ng,  or  l evel i ng cour se bet ween 
t he bl ocks and l evel i ng pad.

3. 3   I NSTALLATI ON

3. 3. 1   Bl ock I nst al l at i on

Const r uct  t he wal l  syst em component s i n accor dance wi t h t he appr oved shop 
dr awi ngs.   Do not  i ncor por at e damaged bl ocks i nt o t he r et ai ni ng wal l .

a.   Begi n bl ock pl acement  at  t he l owest  l evel i ng pad el evat i on.   Pl ace t he 
bl ocks i n f ul l  cont act  wi t h t he l evel i ng pad.   Pl ace each cour se of  
bl ock sequent i al l y  f or  t he ent i r e wal l  al i gnment  t o mai nt ai n a l evel  
wor ki ng pl at f or m f or  l ayout  of  r ei nf or cement  and pl acement  of  f i l l .

b.   Sur vey t he gr ade and al i gnment  of  t he f i r st  cour se and f ur ni sh t he 
Sur vey and Gr ade Resul t s t o t he Cont r act i ng Of f i cer  pr i or  t o pl aci ng 
t he second cour se.   I ncl ude a st r i ng l i ne,  of f set  f r om a base l i ne,  or  
sui t abl e pr ovi s i ons t hat  can be r epr oduced f or  qual i t y assur ance.

c.   Pl ace t he bl ocks wi t h t he edges i n t i ght  cont act .   [ No gaps ar e 
al l owed f or  wal l  bat t er  and cur vat ur e. ]   Mai nt ai n t he ver t i cal  j oi nt s 
wi t h a mi ni mum 100 mm 4 i nch over l ap on t he under l y i ng bl ock.   Adj ust  
copi ng as r equi r ed t o keep bl ock al i gnment  wi t h a f ul l  dept h saw cut .   
No spl i t t i ng i s al l owed.

d.   St acki ng of  bl ocks pr i or  t o f i l l i ng any l ower  cour se of  bl ock wi t h 
dr ai nage aggr egat e i s not  al l owed.
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Wal l  bat t er  on cur ves changes t he wal l  ( ar c)  
l engt h bet ween cour ses.   St r ai ght  f ace bl ocks may be 
l ai d wi t hout  mai nt ai ni ng hal f - bond and ar e bet t er  
sui t ed f or  cur ved wal l s.   St eep wal l  bat t er  r educes 
i nt er f er ence due t o unconst ant  ar c l engt h on cur ves.

The NCMA desi gn manual  i s onl y appl i cabl e t o wal l  
bat t er  bet ween 0 and 15 degr ees ( about  1H: 4V) .

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

e.   Engage bl ocks t o t he bl ock bel ow by use of  keys,  l i ps,  pi ns,  c l i ps,  or  
ot her  r el i abl e mechani sm t o pr ovi de a consi st ent  wal l  bat t er  [ bet ween 
1H: 6V and 1H: 16V] [ _____] .

f .   Joi n cap uni t s [ and t he t op t wo cour se of  bl ocks]  usi ng masonr y 
adhesi ve.   Take car e t o keep adhesi ve f r om comi ng i nt o cont act  wi t h 
t he f ace of  wal l  uni t s.

3. 3. 2   Rei nf or cement  I nst al l at i on

a.   Bef or e pl aci ng r ei nf or cement ,  compact  t he subgr ade or  subsequent  l i f t  
of  f i l l  and gr ade l evel  wi t h t he t op of  t he bl ocks.   Ensur e t he 
sur f ace i s smoot h and f r ee of  wi ndr ows,  sheepsf oot  i mpr essi ons,  and 
r ocks.

b.   Pl ace r ei nf or cement  at  t he el evat i ons and t o t he ext ent  shown on t he 
const r uct i on dr awi ngs and t he appr oved shop dr awi ng submi t t al .   Or i ent  
r ei nf or cement  wi t h t he desi gn st r engt h axi s per pendi cul ar  t o t he wal l  
f ace.   Spl i ced connect i ons bet ween shor t er  pi eces of  r ei nf or cement  ar e 
not  al l owed.   Pl ace r ei nf or cement  st r i ps i mmedi at el y next  t o adj acent  
st r i ps t o pr ovi de 100 per cent  cover age.

c.   I nst al l  t he r ei nf or cement  i n t ensi on.   Pul l  t he r ei nf or cement  t aut  and 
anchor  wi t h st apl es or  st akes pr i or  t o pl aci ng t he over l y i ng l i f t  of  
f i l l .   Pul l  t he r ei nf or cement  t o ensur e t ensi on i s uni f or m al ong t he 
l engt h of  t he wal l  and consi st ent  bet ween l ayer s.

d.   Cover  al l  r ei nf or cement  compl et el y wi t h soi l  so t hat  r ei nf or cement  
panel s do not  cont act  i n over l aps.   Wher e t he wal l  bends,  pl ace a 
veneer  of  f i l l  t o a nomi nal  t hi ckness of  75 mm 3 i nches t o separ at e 
over l appi ng r ei nf or cement .

3. 3. 3   Fi l l  Pl acement
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

NOTE:   Subpar agr aph " c. "  bel ow -  St udi es have 
document ed r ubber  t i r ed heavy equi pment  t r avel i ng on 
geogr i ds wi t h mi ni mal  or  no damage.   However ,  i t  i s  
r egar ded as poor  pr act i ce and usual l y unnecessar y.   
Pr obl emat i c condi t i ons i ncl ude coar se cr ushed gr avel  
and coat ed geogr i ds.   The i nt ent  of  t he 
speci f i cat i on i s t o mi ni mi ze equi pment  on t he 
geogr i d so t hat  i t  occur s onl y when necessar y.

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

a.   Compl et e f i l l  pl acement ,  i ncl udi ng dr ai nage aggr egat e,  t o t he t op of  
each cour se of  f aci ng bl ocks pr i or  t o st acki ng t he subsequent  cour se 
of  bl ocks.  
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b.   Pl ace r ei nf or ced f i l l  f r om t he wal l  back t owar d t he f i l l  ar ea t o 
ensur e t hat  t he r ei nf or cement  r emai ns t aut .   Pl ace,  spr ead,  and 
compact  f i l l  i n such manner  t hat  mi ni mi zes t he devel opment  of  wr i nkl es 
i n or  movement  of  t he r ei nf or cement .

c.   A mi ni mum f i l l  t hi ckness of  150 mm 6 i nches i s r equi r ed pr i or  t o 
oper at i on of  vehi c l es over  t he r ei nf or cement .   Avoi d sudden br aki ng 
and shar p t ur ni ng.   Do not  t ur n t r acked equi pment  wi t hi n t he 
r ei nf or ced f i l l  zone t o pr event  t r acks f r om di spl aci ng t he f i l l  and 
damagi ng t he r ei nf or cement .   Do not  oper at e const r uct i on equi pment  
di r ect l y upon t he r ei nf or cement  as par t  of  t he pl anned const r uct i on 
sequence.   Rubber  t i r ed equi pment  may oper at e di r ect l y on t he 
r ei nf or cement  i f :  t he Cont r act or  submi t s i nf or mat i on document i ng 
t est i ng of  equi pment  oper at i ng on a s i mi l ar  geogr i d pr oduct  on si mi l ar  
soi l s,  t he t r avel  i s  i nf r equent ,  equi pment  t r avel s s l ow,  t ur ni ng i s 
mi ni mi zed,  and no damage or  di spl acement  t o t he r ei nf or cement  i s 
obser ved.

d.   Pl ace and t amp dr ai nage aggr egat e di r ect l y behi nd,  bet ween,  and wi t hi n 
t he cel l s of  t he f aci ng uni t s.   Achi eve compact i on of  t he dr ai nage 
aggr egat e by at  l east  t wo passes on each l i f t  wi t h a v i br at or y pl at e 
compact or .   Take car e not  t o cont act  or  chi p t he bl ocks wi t h t he 
compact or .   Compact  aggr egat e pl aced wi t hi n t he bl ock cor es and 
r ecesses by hand t ampi ng and r oddi ng.

e.   At  t he end of  each day,  s l ope t he l ast  l i f t  of  f i l l  away f r om t he wal l  
i n a manner  t hat  wi l l  al l ow dr ai nage and di r ect  r unof f  away f r om t he 
wal l  f ace.

3. 3. 4   Compact i on

Do not  pl ace f i l l  on sur f aces t hat  cont ai n mud,  f r ost ,  or gani c soi l s,  f i l l  
soi l s t hat  have not  met  compact i on r equi r ement s,  or  wher e t he Cont r act i ng 
Of f i cer  det er mi nes t hat  unsat i sf act or y mat er i al  r emai ns i n or  under  t he 
f i l l .   Spr ead f i l l  and compact  i n l i f t s  not  exceedi ng t he hei ght  of  one 
cour se of  bl ocks.

Compact  r ei nf or ced and r et ai ned f i l l  t o 95 per cent  of  t he St andar d Pr oct or  
Densi t y.   Exer ci se car e i n t he compact i on pr ocess t o avoi d mi sal i gnment  of  
t he f aci ng bl ocks.   Do not  use heavy compact i on equi pment  ( i ncl udi ng 
vi br at or y dr um r ol l er s)  wi t hi n 900 mm3 f eet  f r om t he wal l  f ace.

3. 3. 4. 1   Degr ee of  Compact i on

Degr ee of  compact i on r equi r ed i s expr essed as a per cent age of  t he maxi mum 
densi t y obt ai ned by t he t est  pr ocedur e pr esent ed i n ASTM D698.   The 
maxi mum densi t y i s her eaf t er  abbr evi at ed as t he " St andar d Pr oct or "  val ue.

3. 3. 4. 2   Moi st ur e Cont r ol

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Moi st ur e cont ent  l i mi t s f or  compact i on shoul d 
be i ncl uded i n t hese par agr aphs when necessar y f or  
obt ai ni ng st r engt h and st abi l i t y  i n embankment s and 
f i l l ,  f or  cont r ol l i ng movement  of  expansi ve soi l s 
and when,  i n t he opi ni on of  t he pr oj ect  geot echni cal  
engi neer ,  moi st ur e cont r ol  i s  r equi r ed f or  t he soi l s 
bei ng used.   Speci f y an accept abl e var i at i on f r om 
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t he opt i mum moi st ur e i f  j ust i f i ed f r om exper i ence 
wi t h s i mi l ar  soi l s or  wher e demonst r at ed f r om 
moi st ur e- densi t y t est s f or  t he bor r ow mat er i al  
dur i ng pl anni ng.   Bl ock al i gnment  i s somet i mes 
di f f i cul t  t o mai nt ai n i f  cohesi ve soi l s ar e pl aced 
wet  of  opt i mum i n t he r ei nf or ced f i l l  zone.

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

Mai nt ai n cont r ol  of  moi st ur e i n t he f i l l  t o pr ovi de accept abl e 
compact i on.   Do not  di sk and pl ow i n t he r ei nf or ced f i l l  zone.   Adj ust  
moi st ur e cont ent  of  cohesi ve soi l s at  t he bor r ow sour ce bef or e pl acement .   
Add wat er  di r ect l y t o t he r ei nf or ced f i l l  zone onl y under  condi t i ons wher e 
t he soi l  has suf f i c i ent  por osi t y and capi l l ar i t y t o pr ovi de uni f or m 
moi st ur e t hr oughout  t he f i l l  dur i ng compact i on.

3. 4   FI ELD QUALI TY CONTROL

3. 4. 1   Soi l  Test i ng

Al l  t est i ng expenses ar e t he Cont r act or ' s r esponsi bi l i t y .   I nspect  and 
appr ove t est i ng l abor at or i es i n accor dance wi t h Sect i on 01 45 00 QUALI TY 
CONTROL pr i or  t o commencement  of  t est i ng.   The Cont r act i ng Of f i cer  
r eser ves t he r i ght  t o di r ect  t he l ocat i on and sel ect  t he mat er i al  f or  
sampl es t o be t est ed and t o di r ect  wher e and when moi st ur e- densi t y t est s 
ar e per f or med.   Use nucl ear  densi t y t est i ng equi pment  i n gener al  
accor dance wi t h ASTM D6938.

3. 4. 1. 1   Tr ansmi t t al

Submi t  t est  r esul t s t o t he Cont r act i ng Of f i cer  dai l y.  I ncl ude t est  r esul t s 
as a par t  of  cont r act or ' s dai l y r epor t ,  t aki ng car e t o not e any 
def i c i enci es and ask f or  di r ect i on on cor r ect i ve act i on r equi r ed.   Fur ni sh 
of  f i el d t est i ng r esul t s t o t he Cont r act i ng Of f i cer  on a f r equent  and 
r egul ar  basi s,  as di r ect ed.

3. 4. 1. 2   Cor r ect i ve Act i on.

Test s of  mat er i al s whi ch do not  meet  t he cont r act  r equi r ement s ( f ai l i ng 
t est )  do not  count  as par t  of  t he r equi r ed t est i ng.   Ret est  each f ai l ur e 
at  t he same l ocat i on t he f ai l i ng t est  was t aken.   I f  t est i ng i ndi cat es 
mat er i al  does not  meet  t he cont r act  r equi r ement s,  do not  pl ace t he 
mat er i al  r epr esent ed by t he f ai l i ng t est  i n t he cont r act  wor k or  r ecompact  
t he f ai l i ng mat er i al .   I t  i s  t he r esponsi bi l i t y  of  t he Cont r act i ng Of f i cer  
t o det er mi ne quant i t y of  mat er i al  r epr esent ed by t he f ai l i ng t est  up t o 
t he quant i t y r epr esent ed by t he t est i ng f r equency.   The Cont r act or  may 
i ncr ease t est i ng f r equency i n t he v i c i ni t y of  a f ai l i ng t est  i n or der  t o 
r educe r emoval  r equi r ement s,  as appr oved by t he Cont r act i ng Of f i cer .   Such 
i ncr eases i n t est i ng f r equency ar e at  t he Cont r act or ' s expense and at  no 
addi t i onal  cost  t o t he Gover nment .

3. 4. 1. 3   Test i ng Schedul e

3. 4. 1. 3. 1   Moi st ur e- Densi t y Rel at i ons

ASTM D698.   One t est  f or  each mat er i al  var i at i on[ ,  not  l ess t han [ _____]  
t est s t ot al ] .
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3. 4. 1. 3. 2   I n- Pl ace Densi t i es

ASTM D1556/ D1556M or  ASTM D6938.   Not  l ess t han 1 t est  f or  each 0. 67 
ver t i cal  met er s per  100 l i near  met er s 2 ver t i cal  f eet  per  300 l i near  f eet  
al ong wal l  f ace.

3. 4. 1. 3. 3   Si eve Anal ysi s

ASTM C136/ C136M.   Dr ai nage Aggr egat e,  1 t est  f or  each sour ce.

3. 4. 2   Rei nf or cement  Test i ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTES:   Pr i mar y r easons f or  t est i ng geosynt het i cs 
i ncl ude ver i f i cat i on of  qual i t y cont r ol  by t he 
manuf act ur er ,  det ect i ng degr adat i on dur i ng shi ppi ng 
and st or age,  and ver i f y i ng t he cor r ect  pr oduct  i s 
suppl i ed.    Ver i f i cat i on of  qual i t y cont r ol  by t he 
manuf act ur er  and det ect i ng degr adat i on dur i ng 
shi ppi ng and st or age i s not  economi cal l y j ust i f i ed 
f or  smal l  j obs.   Unl i ke r ei nf or ci ng st eel  f or  
concr et e,  geosynt het i cs ar e di f f i cul t  t o i dent i f y i n 
t he f i el d,  and even exper i ence per sonnel  can 
somet i mes mi st ake t he pr oduct  i dent i t y of  unl abel ed 
mat er i al .   Test i ng af t er  del i ver y t o ver i f y t he 
cor r ect  pr oduct  was suppl i ed may be advi sabl e f or  
cr i t i cal  st r uct ur es.   The st r engt h i s usual l y t he 
most  cr i t i cal  pr oper t y t o ver i f y an accept abl e 
pr oduct  i s f ur ni shed.

For  cohesi ve f i l l ,  t est i ng t he i nt er act i on 
coef f i c i ent  i n accor dance wi t h ASTM D6706 or  ASTM 
D6706 may be j ust i f i ed.   The i nt er act i on coef f i c i ent  
ef f ect s t he l engt h r equi r ed t o devel op st r ess i n t he 
r ei nf or cement ,  and t hus t he embedment  l engt h.   For  
gr anul ar  r et ai ned f i l l ,  t her e i s ver y l i t t l e 
di f f er ence bet ween pr oduct s so t est i ng i s not  
j ust i f i ed.   For  cohesi ve soi l ,  t he i nt er act i on 
coef f i c i ent  i s  onl y s i gni f i cant  f or  t he upper  
cour ses ( usual l y t he t op 1 m 3 f eet ) .   The t est  i s  
expensi ve,  and i s not  nor mal l y j ust i f i ed ( t he usual  
al t er nat i ve i s t o make a conser vat i ve assumpt i on) .

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

Al l  t est i ng expenses ar e t he Cont r act or ' s r esponsi bi l i t y .   Use a 
commer ci al  t est i ng l abor at or y sel ect ed by t he Cont r act or  and appr oved by 
t he Cont r act i ng Of f i cer  f or  al l  t est i ng.  The Cont r act i ng Of f i cer  r eser ves 
t he r i ght  t o di r ect  t he l ocat i on and sel ect  t he mat er i al  f or  sampl es.   
Test i ng dat a speci f i c  t o t he bl ocks and r ei nf or cement  t o be suppl i ed as 
f ol l ows:  

a.   The shear  st r engt h bet ween bl ocks as est abl i shed i n accor dance wi t h 
NCMA TR127B.

b.   The connect i on st r engt h bet ween t he bl ocks and t he r ei nf or cement  as 
est abl i shed i n accor dance wi t h ASTM D6638.   I f  t he FHWA desi gn met hod 
i s used,  i mpl ement  t he modi f i cat i ons i n FHWA NHI - 00- 043.

c.   The coef f i c i ent  f or  di r ect  shear  of  t he r ei nf or cement  on a soi l  
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si mi l ar  i n gr adat i on and t ext ur e t o t he mat er i al  t hat  wi l l  be used f or  
f i l l  i n t he r ei nf or ced zone as est abl i shed i n accor dance wi t h 
ASTM D5321/ D5321M.

d.   The coef f i c i ent  of  i nt er act i on f or  pul l - out  r esi st ance of  t he 
r ei nf or cement  i n a soi l  s i mi l ar  i n gr adat i on and t ext ur e t o t he 
mat er i al  t hat  wi l l  be used f or  f i l l  i n t he r ei nf or ced zone as 
est abl i shed i n accor dance wi t h ASTM D6706.

TABLE 3.   REI NFORCEMENT TESTI NG

PROPERTY TEST DESI GNATI ON FREQUENCY

Wi de Wi dt h St r i p Tensi l e St r engt h ASTM D4595 [ _____]

Modi f y ASTM D4595 f or  geogr i ds consi der i ng r ecommendat i ons i n GSI  GRI  GG6;  
and expr ess t he t ensi l e st r engt h on a uni t  l engt h basi s by subst i t ut i ng 
n* a f or  Ws,  wher e:

Ws = speci men wi dt h,  ( mm i nches)
n = number  of  r i bs i n t he sampl e ( must  be a whol e number )
a = nomi nal  r i b spaci ng f or  t he pr oduct  t est ed,  ( mm i nches)

3. 4. 3   Dr ai nage Pi pe

Pl ace dr ai n pi pe as i ndi cat ed on t he dr awi ngs.   Lay dr ai n l i nes t o t r ue 
gr ades and al i gnment  wi t h a cont i nuous f al l  i n t he di r ect i on of  f l ow.   
Keep t he i nt er i or  of  t he pi pe cl ean f r om soi l  and debr i s;  and cap open 
ends as necessar y.

3. 4. 4   Const r uct i on Tol er ances

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The suggest ed t ol er ances r epr esent  t he 
st andar d of  pr act i ce.   Ti ght er  t ol er ances shoul d be 
speci f i ed wi t h caut i on.   Loosen hor i zont al  and 
ver t i cal  t ol er ance i f  accept abl e.   Pl umbness and 
al i gnment  wi l l  l i mi t  bul gi ng.

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

3. 4. 4. 1   Hor i zont al

Ensur e t he t op of  wal l  i s  wi t hi n [ 75] [ __]  mm [ 3] [ ___]  i nches of  t he pl an 
l ocat i on.

3. 4. 4. 2   Ver t i cal

Ensur e t he t op of  wal l  el evat i ons i s wi t hi n [ 30] [ ___]  mm [ 0. 1] [ ___]  f eet  
above t o [ 30] [ ___]  mm [ 0. 1] [ ___]  f eet  bel ow t he pr escr i bed t op of  wal l  
el evat i ons i ndi cat ed.

3. 4. 4. 3   Pl umbness and Al i gnment

Ensur e t he wal l  bat t er  and al i gnment  of f set  measur ed as devi at i on f r om a 
st r ai ght  edge i s wi t hi n pl us or  mi nus [ 30 mm per  3 met er ] [ _______]  [ 1. 25 
i nches per  10 f eet ] [ ______]  sect i on.   Ensur e t he bat t er  measur ed f r om 
ver t i cal  i s  wi t hi n [ 2] [ _____]  degr ees of  t he pl an di mensi on.
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3. 4. 4. 4   Bl ock Def ect s

The bl ocks wi l l  be accept ed on t he basi s of  t ol er ances speci f i ed i n 
ASTM C1372.

3. 4. 4. 5   Bl ock Gaps

Ensur e gaps bet ween adj acent  bl ocks do not  exceed 3 mm 1/ 8 i nches.

3. 5   PROTECTI ON

Pr ot ect  wor k agai nst  damage f r om subsequent  oper at i ons.   Remove di st ur bed 
or  di spl aced bl ocks and r epl ace t o conf or m t o al l  r equi r ement s of  t hi s 
sect i on.   Do not  i ncor por at e damaged mat er i al  i nt o t he wal l .   Upon 
compl et i on of  wal l  er ect i on,  c l ean t he wal l  f ace t o r emove any l oose soi l  
deposi t s or  st ai ns.

       - -  End of  Sect i on - -
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