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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  t he pr ocur ement  and i nst al l at i on of  
st eel  wi r e mesh gabi on and mat t r ess uni t s used as a 
measur e of  pr ot ect i on agai nst  er osi on f or ces of  
st r eam f l ow i n wat er  cour ses and sl ope i nst abi l i t y .   
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 
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

1. 1   SUMMARY

The wor k under  t hi s speci f i cat i on i ncl udes f ur ni shi ng,  assembl i ng,  f i l l i ng 
and t y i ng open wi r e mesh r ect angul ar  compar t ment ed gabi ons [ and mat t r esses]  
pl aced on a pr epar ed sur f ace of  [ f i l t er  mat er i al ]  [ geot ext i l e] ,  [ geot ext i l e 
and f i l t er  mat er i al s] ,  as speci f i ed,  and i n accor dance wi t h t he l i nes,  
gr ades,  and di mensi ons shown or  ot her wi se est abl i shed i n t he f i el d.

a.   Gabi ons[  and mat t r esses]  ar e wi r e mesh cont ai ner s of  var i abl e s i zes,  
uni f or ml y par t i t i oned i nt o i nt er nal  cel l s ,  i nt er connect ed wi t h ot her  
s i mi l ar  uni t s,  and f i l l ed wi t h st one at  t he pr oj ect  s i t e t o f or m 
f l exi bl e,  per meabl e,  monol i t hi c st r uct ur es.   Gabi ons[  and mat t r esses]  
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shal l  be manuf act ur ed wi t h al l  component s mechani cal l y connect ed at  t he 
pr oduct i on f aci l i t y  wi t h t he except i on of  t he mat t r ess l i d,  whi ch i s 
pr oduced separ at el y f r om t he base.   The suppl y t o t he j obsi t e of  
unassembl ed i ndi v i dual  wi r e mesh component s ( panel s)  f or mi ng gabi ons 
[ and mat t r esses]  wi l l  not  be per mi t t ed.

b.   Def i ni t i ons of  t er ms speci f i c  t o t hi s speci f i cat i on and t o al l  
mat er i al s f ur ni shed on t he j obsi t e,  wi t h t he except i on of  t he r ock t o 
f i l l  t he basket s and t he f i l t er  mat er i al ,  shal l  r ef er  and be i n 
compl i ance wi t h ASTM A975 f or  doubl e t wi st ed wi r e mesh Gabi ons[  and 
Revet  mat t r esses] ,  or  wi t h ASTM A974 f or  wel ded wi r e f abr i c Gabi ons[  
and Gabi on Mat t r esses] .   [ For  ease of  r ef er ence,  t he t er m " mat t r ess"  
wi l l  be used i n t hi s speci f i cat i on i n pl ace of  Revet  mat t r ess and/ or  
Gabi on mat t r ess,  wher e t he st at ement  i s  of  gener al  nat ur e and i t  i s  not  
speci f i c  t o t he doubl e t wi st ed or  wel ded wi r e mesh pr oduct s. ]

1. 2   UNI T PRI CES

**************************************************************************
NOTE:   For  smal l  pr oj ect s,  t he di st r i c t  may opt  t o 
use l ump sum payment .

Doubl e t wi st ed wi r e mesh gabi ons manuf act ur ed i n SI  
( met r i c)  uni t s ar e di f f er ent  i n s i ze f r om t hose 
manuf act ur ed i n Engl i sh ( i nch- pound)  uni t s.

Si zes f or  doubl e t wi st ed wi r e mesh gabi ons and 
mat t r esses i n SI  ( met r i c)  uni t s must  r ef er  t o Tabl es 
3 and 5 on ASTM A975.   Si zes f or  doubl e t wi st ed wi r e 
mesh gabi ons and mat t r esses i n Engl i sh ( i nch- pound)  
uni t s must  r ef er  t o Tabl es 4 and 6 on ASTM A975.   
Si zes f or  wel ded wi r e mesh gabi ons and mat t r esses 
bot h i n SI  ( met r i c)  and Engl i sh ( i nch- pound)  uni t s  
must  r ef er  t o Tabl e 1 on ASTM A974.

Thi s not e al so appl i es t o t he subpar agr aphs bel ow 
t i t l ed Uni t  of  Measur e.

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

1. 2. 1   Fi l t er  Mat er i al

1. 2. 1. 1   Payment

Payment  wi l l  be made f or  cost s f or  f i l t er  mat er i al ,  i ncl udi ng f ur ni shi ng,  
haul i ng,  pl aci ng,  and mai nt enance of  t he f i l t er  l ayer s unt i l  pl acement  of  
t he gabi on [ and mat t r ess]  cover  i s  compl et ed and accept ed.   No payment  wi l l  
be made f or  excess t hi ckness of  f i l t er  l ayer s or  f or  mat er i al  r equi r ed t o 
r epl ace mat er i al  l ost  by r ai n wash,  wi nd er osi on,  or  ot her wi se,  except  f or  
addi t i onal  f i l t er  mat er i al  or der ed i n wr i t i ng.

1. 2. 1. 2   Measurement

Fi l t er  mat er i al  wi l l  be measur ed f or  payment  based upon comput at i ons made 
f r om t he t heor et i cal  f i l t er  t hi ckness as speci f i ed or  shown,  and t he ar eas 
accept abl y pl aced wher e shown or  st aked i n t he f i el d.

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

Uni t  of  measur e i s cubi c met er  cubi c yar d.
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1. 2. 2   Gabi on [ and Mat t r ess]  Pr ot ect i on

1. 2. 2. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h gabi on [ or  mat t r ess 
pr ot ect i on] ,  i nc l udi ng t he cost s of  f ur ni shi ng,  assembl i ng,  and pl aci ng t he 
wi r e basket s,  t he st one f i l l ,  and al l  ot her  mat er i al s,  l abor ,  equi pment ,  
t ool s,  suppl i es,  and i nci dent al  cost s i n connect i on wi t h compl et i ng t hi s 
i t em of  wor k.

1. 2. 2. 2   Measurement

Gabi ons [ or  mat t r esses]  meet i ng t he r equi r ement s of  t hese speci f i cat i ons 
and accept abl y pl aced wi t hi n t he l i mi t s i ndi cat ed on t he dr awi ngs or  
ot her wi se est abl i shed i n t he f i el d,  wi l l  be measur ed f or  payment  by t he 
cubi c met er  cubi c yar d of  st one f i l l ed gabi ons [ or  mat t r esses]  i n pl ace.

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

Uni t  of  measur e wi l l  be cubi c met er  cubi c yar d.

1. 3   REFERENCES

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

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

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

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

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

ASTM I NTERNATI ONAL ( ASTM)

ASTM A313/ A313M ( 2017)  St andar d Speci f i cat i on f or  
St ai nl ess St eel  Spr i ng Wi r e

ASTM A370 ( 2017a)  St andar d Test  Met hods and 
Def i ni t i ons f or  Mechani cal  Test i ng of  
St eel  Pr oduct s

ASTM A428/ A428M ( 2010;  R 2014)  St andar d Test  Met hod f or  
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Wei ght  ( Mass)  of  Coat i ng on 
Al umi num- Coat ed I r on or  St eel  Ar t i c l es

ASTM A641/ A641M ( 2009a;  R 2014)  St andar d Speci f i cat i on f or  
Zi nc- Coat ed ( Gal vani zed)  Car bon St eel  Wi r e

ASTM A764 ( 2007;  R 2017)  St andar d Speci f i cat i on f or  
Met al l i c  Coat ed Car bon St eel  Wi r e,  Coat ed 
at  Si ze and Dr awn t o Si ze f or  Mechani cal  
Springs

ASTM A809 ( 2008;  R 2017)  St andar d Speci f i cat i on f or  
Al umi num- Coat ed ( Al umi ni zed)  Car bon St eel  
Wire

ASTM A853 ( 2004;  R 2017)  St andar d Speci f i cat i on f or  
St eel  Wi r e,  Car bon,  f or  Gener al  Use

ASTM A856/ A856M ( 2003;  R 2014)  St andar d Speci f i cat i on f or  
Zi nc- 5% Al umi num- Mi schmet al  Al l oy- Coat ed 
Car bon St eel  Wi r e

ASTM A90/ A90M ( 2013;  R 2018)  St andar d Test  Met hod f or  
Wei ght  [ Mass]  of  Coat i ng on I r on and St eel  
Ar t i c l es wi t h Zi nc or  Zi nc- Al l oy Coat i ngs

ASTM A974 ( 1997;  R 2016)  St andar d Speci f i cat i on f or  
Wel ded Wi r e Fabr i c Gabi on and Gabi on 
Mat t r esses ( Met al l i c  Coat ed or  Pol yvi nyl  
Chl or i de ( PVC)  Coat ed)

ASTM A975 ( 2011;  R 2016)  St andar d Speci f i cat i on f or  
Doubl e- Twi st ed Hexagonal  Mesh Gabi ons and 
Revet  Mat t r esses ( Met al l i c- Coat ed St eel  
Wi r e or  Met al l i c- Coat ed St eel  Wi r e Wi t h 
Pol y( Vi nyl  Chl or i de)  ( PVC)  Coat i ng)

ASTM B117 ( 2016)  St andar d Pr act i ce f or  Oper at i ng 
Sal t  Spr ay ( Fog)  Appar at us

ASTM C136/ C136M ( 2014)  St andar d Test  Met hod f or  Si eve 
Anal ysi s of  Fi ne and Coar se Aggr egat es

ASTM C33/ C33M ( 2018)  St andar d Speci f i cat i on f or  Concr et e 
Aggregates

ASTM D1499 ( 2013)  Fi l t er ed Open- Fl ame Car bon- Ar c Type 
Exposur es of  Pl ast i cs

ASTM D2240 ( 2015;  E 2017)  St andar d Test  Met hod f or  
Rubber  Pr oper t y -  Dur omet er  Har dness

ASTM D412 ( 2016)  St andar d Test  Met hods f or  
Vul cani zed Rubber  and Ther mopl ast i c 
El ast omer s -  Tensi on

ASTM D5312/ D5312M ( 2012;  R 2013)  Eval uat i on of  Dur abi l i t y  of  
Rock f or  Er osi on Cont r ol  Under  Fr eezi ng 
and Thawi ng Condi t i ons
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ASTM D638 ( 2014)  St andar d Test  Met hod f or  Tensi l e 
Pr oper t i es of  Pl ast i cs

ASTM D746 ( 2014)  St andar d Test  Met hod f or  
Br i t t l eness Temper at ur e of  Pl ast i cs and 
El ast omer s by I mpact

ASTM D792 ( 2013)  Densi t y and Speci f i c  Gr avi t y 
( Rel at i ve Densi t y)  of  Pl ast i cs by 
Displacement

ASTM G152 ( 2013)  Oper at i ng Open Fl ame Car bon Ar c 
Li ght  Appar at us f or  Exposur e of  
Nonmet al l i c  Mat er i al s

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

COE CRD- C 144 ( 1992)  St andar d Test  Met hod f or  Resi st ance 
of  Rock t o Fr eezi ng and Thawi ng

1. 4   DEFINITIONS

1. 4. 1   Rat e of  Aggr essi veness

The det er mi nat i on of  t he r at e of  aggr essi veness ( non- aggr essi ve,  
moder at el y,  or  hi ghl y aggr essi ve)  shal l  be made on a pr oj ect - t o- pr oj ect  
basi s,  due t o t he many var i abl es i nvol ved and t he l ack of  cr i t er i a of  
gener al  val i di t y .   I t  i s  nor mal l y  r ecommended f or  t he choi ce t o be based on 
al l  t he avai l abl e dat a and on t he exper i ence of  ex i st i ng gabi on st r uct ur es 
i n s i mi l ar  envi r onment s.

1. 4. 2   Doubl e Twi st ed Wi r e Mesh Gabi ons[  and Mat t r esses]

Cl assi f i ed accor di ng t o t he wi r e coat i ng,  whi ch i s  appl i ed pr i or  t o 
manuf act ur i ng t he mesh.   Coat i ng st y l es ar e as f ol l ows:

1. 4. 2. 1   St y l e 1

Wi r e mesh made f r om wi r e whi ch i s  z i nc coat ed bef or e bei ng doubl e t wi st ed 
i nt o mesh.   Fast ener s,  l aci ng wi r e,  and st i f f ener s ar e pr oduced f r om 
zi nc- coat ed wi r e.   St y l e 1 f or  t he wi r e coat i ng i s  nor mal l y r ecommended f or :

1. 4. 2. 1. 1   Permanent

Gabi on[  or  mat t r ess]  st r uct ur es,  f or  wor ks i nst al l ed i n non- aggr essi ve or  
non- pol l ut ed envi r onment s,  and t hi s condi t i on r emai ns unal t er ed over  t i me.

1. 4. 2. 1. 2   Temporary

Gabi on[  or  mat t r ess]  st r uct ur es,  f or  wor ks i n moder at el y aggr essi ve 
envi r onment s,  dependi ng on t he mi ni mum desi gn l i f e of  t he st r uct ur e.

1. 4. 2. 2   St y l e 2

Wi r e mesh made f r om wi r e whi ch i s  coat ed wi t h Zn- 5Al - MM bef or e bei ng doubl e 
t wi st ed i nt o mesh.   Fast ener s,  l aci ng wi r e,  and st i f f ener s ar e al so 
pr oduced f r om Zn- 5Al - MM coat ed wi r e.   St y l e 2 f or  t he wi r e coat i ng i s 
nor mal l y r ecommended f or :
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1. 4. 2. 2. 1   Permanent

Gabi on[  or  mat t r ess]  st r uct ur es,  f or  wor ks i nst al l ed i n moder at el y 
aggr essi ve envi r onment s.

1. 4. 2. 2. 2   Temporary

Gabi on[  or  mat t r ess]  st r uct ur es,  f or  wor ks i n aggr essi ve envi r onment s,  
dependi ng on t he mi ni mum desi gn l i f e of  t he st r uct ur e.

1. 4. 2. 3   St y l e 3

Wi r e mesh,  l aci ng wi r e,  and st i f f ener s as St y l e 1 and over coat ed wi t h PVC.   
Fast ener s shal l  be of  st ai nl ess st eel  wi r e.   St y l e 3 f or  t he wi r e coat i ng 
i s nor mal l y r ecommended f or  bot h per manent  and t empor ar y gabi on st r uct ur es,  
f or  wor ks i nst al l ed i n aggr essi ve or  pol l ut ed envi r onment s,  or  when t he 
aggr essi veness of  t he s i t e i s  moder at el y unpr edi ct abl e or  var i abl e f r om l ow 
t o hi gh.

1. 4. 2. 4   St y l e 4

Wi r e mesh made f r om wi r e whi ch i s  al umi num- coat ed bef or e bei ng doubl e 
t wi st ed i nt o mesh.   Fast ener s,  l aci ng wi r e,  and st i f f ener s ar e al so 
pr oduced f r om al umi num- coat ed wi r e.   St y l e 4 f or  t he wi r e coat i ng i s ver y 
sel dom used i n t he gabi on i ndust r y.   I t s  l i f e expect ancy shal l  be 
adequat el y document ed t o guar ant ee i t s consi st ency and r el i abi l i t y .

1. 4. 3   Wel ded Wi r e Fabr i c Gabi ons[  and Mat t r esses]

Cl assi f i ed accor di ng t o wi r e coat i ng st y l es as f ol l ows:

1. 4. 3. 1   St y l e 1

Wel ded wi r e f abr i c made f r om wi r e whi ch i s z i nc coat ed bef or e bei ng wel ded 
i nt o f abr i c.   Spi r al  bi nder s,  l ac i ng wi r e,  and st i f f ener s ar e pr oduced f r om 
zi nc- coat ed wi r e.   St y l e 1 f or  t he wi r e coat i ng i s  nor mal l y r ecommended f or  
t empor ar y gabi on[  or  mat t r ess]  st r uct ur es,  f or  wor ks i n non- aggr essi ve or  
non- pol l ut ed envi r onment s.

1. 4. 3. 2   St y l e 2

Wel ded wi r e f abr i c whi ch i s made f r om uncoat ed wi r e and t he f abr i c i s  
subsequent l y z i nc- coat ed af t er  f abr i cat i on.   Spi r al  bi nder s,  l aci ng wi r e,  
and st i f f ener s ar e pr oduced f r om zi nc- coat ed wi r e.   St y l e 2 f or  t he wi r e 
coat i ng i s nor mal l y r ecommended f or  per manent  gabi on[  or  mat t r ess]  
st r uct ur es,  f or  wor ks i nst al l ed i n non- aggr essi ve or  non- pol l ut ed 
envi r onment s,  and t hi s condi t i on r emai ns unchanged over  t i me

1. 4. 3. 3   St y l e 3

Wel ded wi r e f abr i c made f r om wi r e whi ch i s coat ed wi t h z i nc- 5 per cent  
al umi num- mi schmet al  al l oy ( Zn- 5Al - MM)  bef or e bei ng wel ded i nt o f abr i c.   
Spi r al  bi nder s,  l aci ng wi r e,  and st i f f ener s ar e al so pr oduced f r om zi nc- 5 
per cent  al umi num- mi schmet al  al l oy ( Zn- 5Al - MM)  coat ed wi r e.   St y l e 3 f or  t he 
wi r e coat i ng i s nor mal l y r ecommended f or :
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1. 4. 3. 3. 1   Permanent

Gabi on[  or  mat t r ess]  st r uct ur es,  f or  wor ks i nst al l ed i n moder at el y 
aggr essi ve envi r onment s.

1. 4. 3. 3. 2   Temporary

Gabi on[  or  mat t r ess]  st r uct ur es,  f or  wor ks i n aggr essi ve envi r onment s,  
dependi ng on t he mi ni mum desi gn l i f e of  t he st r uct ur e.

1. 4. 3. 4   St y l e 4

Wel ded wi r e f abr i c made f r om wi r e whi ch i s al umi num- coat ed bef or e bei ng 
wel ded i nt o f abr i c.   Spi r al  bi nder s,  l aci ng wi r e,  and st i f f ener s ar e al so 
pr oduced f r om al umi num- coat ed ( al umi ni zed)  wi r e.   St y l e 4 f or  t he wi r e 
coat i ng i s ver y sel dom used i n t he gabi on i ndust r y.   I t s  l i f e expect ancy 
shal l  be adequat el y document ed t o guar ant ee i t s consi st ency and r el i abi l i t y .

1. 4. 3. 5   St y l e 5

Wel ded wi r e f abr i c,  spi r al  bi nder s,  l aci ng wi r e,  and st i f f ener s as St y l es 
1,  2,  3,  or  4,  and over coat ed wi t h PVC.   St y l e 5 f or  t he wi r e coat i ng i s 
nor mal l y r ecommended f or  bot h per manent  and t empor ar y gabi on st r uct ur es,  
f or  wor ks i nst al l ed i n aggr essi ve or  pol l ut ed envi r onment s,  or  when t he 
aggr essi veness of  t he s i t e i s  moder at el y unpr edi ct abl e or  var i abl e f r om l ow 
t o hi gh.

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

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

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

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

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

SD- 04 Sampl es

Gabi ons or  Mat t r esses
Al t er nat i ve Wi r e Fast ener s

SD- 06 Test  Repor t s

Gabi ons or  Mat t r esses
Al t er nat i ve Wi r e Fast ener s;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

St one Fi l l
Fi l t er  Mat er i al

1. 6   QUALI TY ASSURANCE

1. 6. 1   Samples

Fur ni sh sampl es of  mat er i al s used t o f abr i cat e t he gabi ons or  mat t r esses t o 
t he Cont r act i ng Of f i cer  60 days pr i or  t o st ar t  of  i nst al l at i on.   Sampl es 
wi l l  be t est ed i n accor dance wi t h speci f i cat i on and ei t her  ASTM A974 or  
ASTM A975 dependi ng on whi ch syst em i s bei ng f ur ni shed by t he Cont r act or .   
The Gover nment  r eser ves t he r i ght  t o t est  addi t i onal  sampl es t o ver i f y t he 
submi t t ed t est  r ecor ds at  t he Gover nment ' s expense.   When t he f i r st  t est  
r esul t s i ndi cat e t hat  t he f ast ener s do not  meet  t he speci f i ed r equi r ement s,  
t he addi t i onal  t est  wi l l  be at  t he Cont r act or ' s expense.   The f ast ener s 
wi l l  be r ej ect ed af t er  t wo t est s f ai l i ng t o meet  t he r equi r ement s.

1. 6. 2   Test  Repor t  or  Document s

Copi es of  al l  t est  r esul t s shal l  be f ur ni shed t o t he Techni cal  
Repr esent at i ve of  t hi s speci f i cat i on,  USACE Di st r i c t ,  Vi cksbur g,  4155 Cl ay 
St . ,  Vi cksbur g,  MS 39183- 3435,  At t n:  Dal e Goss ( ED- GI ) .

1. 7   DELI VERY,  STORAGE,  AND HANDLI NG

**************************************************************************
NOTE:   Del i ver y t o t he j obsi t e of  unassembl ed uni t s 
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wi l l  not  be per mi t t ed,  due t o t he i ncr eased l abor  
and onsi t e super vi s i on t i me,  and t o t he f act  t hat  
assembl y i s made on t he j obsi t e and not  i n t he 
qual i t y- cont r ol l ed manuf act ur er ' s  f aci l i t y .

Mor eover ,  unassembl ed uni t s del i ver ed t o t he j obsi t e 
i ncr ease t he l i kel i hood t o per f or m t he const r uct i on 
by at t achi ng uni t s wi t h a mi ssi ng end panel  r at her  
t han usi ng ent i r el y pr e- assembl ed basket s.   Thi s 
wi l l  l ower  t he st r uct ur al  i nt egr i t y of  t he syst em,  
i t s  st r engt h at  t he connect i ons and i t s over al l  
r esi st ance t o t he ear t h pr essur es.

I t  wi l l  be t he r esponsi bi l i t y  of  t he manuf act ur er  t o 
guar ant ee t hat  gabi ons ar e manuf act ur ed and 
del i ver ed wi t h al l  component s mechani cal l y at t ached,  
as r equi r ed i n ASTM A975 ( Sect i on 6. 4)  and ASTM A974 
( Sect i on 6. 5) .

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

Gabi ons[  and mat t r esses]  shal l  be del i ver ed wi t h al l  component s 
mechani cal l y connect ed at  t he pr oduct i on f aci l i t y [  wi t h t he except i on of  
t he mat t r ess l i d,  whi ch i s pr oduced separ at el y f r om t he base] .   Al l  
gabi ons[  and mat t r esses]  ar e suppl i ed i n t he col l apsed f or m,  ei t her  f ol ded 
or  bundl ed or  r ol l ed,  f or  shi ppi ng.   Bundl es ar e banded t oget her  at  t he 
f act or y f or  ease of  shi ppi ng and handl i ng.   [ Mat t r ess bases and l i ds may be 
packed i n separ at e bundl es] .

a.   Mat t r ess l i ds may be suppl i ed ei t her  as i ndi v i dual  uni t s ( bundl ed)  or  
i n r ol l  f or m.   Laci ng wi r e shal l  be shi pped i n coi l s  wi t h a di amet er  of  
t he coi l  appr oxi mat el y 0. 60 m 2 f eet .   Fast ener s shal l  be shi pped i n 
boxes.   Pr ef or med st i f f ener s shal l  be shi pped i n bundl es.

b.   Del i ver  gabi ons[  and mat t r esses]  t o t he j obsi t e l abel ed i n bundl es.   
Label s show t he di mensi ons of  t he gabi ons[  or  mat t r esses]  i ncl uded,  t he 
number  of  pi eces and t he col or  code.

PART 2   PRODUCTS

2. 1   MATERIALS

**************************************************************************
NOTE:   The use of  t he most  appr opr i at e St y l e f or  t he 
wi r e coat i ng i n doubl e t wi st ed and wel ded wi r e 
gabi ons [ and mat t r esses]  i s  det er mi ned by t he 
mi ni mum r equi r ed desi gn l i f e of  t he st r uct ur e i n 
r el at i onshi p wi t h t he aggr essi veness of  t he 
sur r oundi ng envi r onment  ( ai r  and wat er  qual i t y) .

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

2. 1. 1   Doubl e t wi st ed wi r e mesh Gabi ons[  and Mat t r esses]

Doubl e t wi st ed wi r e mesh gabi ons[  and mat t r esses]  shal l  be [ St y l e 1] ,  
[ St y l e 2] ,  [ St y l e 3] ,  [ and]  [ St y l e 4]  manuf act ur ed wi t h a non- r avel i ng mesh 
made by t wi st i ng cont i nuous pai r s of  wi r es t hr ough t hr ee hal f  t ur ns 
( commonl y cal l ed doubl e t wi st ed)  t o f or m a hexagonal - shaped openi ng.   
Gabi on [ and mat t r ess]  s i zes,  wi r e di amet er s,  mesh openi ng s i zes,  and 
t ol er ances shal l  compl y wi t h t he r equi r ement s of  ASTM A975 ( Tabl es 1,  3,  4,  
5,  6,  and Sect i ons 9) .   Gabi ons [ and Mat t r esses]  shal l  meet  t he f ol l owi ng 
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t est  r equi r ement s:

2. 1. 1. 1   Met al l i c  Coat i ng

The coat i ng wei ght s shal l  conf or m t o t he r equi r ement s of  [ ASTM A641/ A641M, 
Cl ass 3 ( St y l e 1) ] ,  [ ASTM A856/ A856M ( St yl e 2) ] ,  [ ASTM A90/ A90M]  or  [
ASTM A428/ A428M]  as appl i cabl e,  and [ ASTM A809 ( St y l e 4) ] .

2. 1. 1. 2   PVC f or  Coat i ng

The PVC coat i ng shal l  show no cr acks or  br eaks af t er  t he wi r es ar e t wi st ed 
i n t he f abr i cat i on of  t he mesh.   The i ni t i al  pr oper t i es of  PVC coat i ng 
mat er i al  shal l  have a demonst r at ed abi l i t y  t o conf or m t o t he f ol l owi ng 
requirements:

2. 1. 1. 2. 1   Speci f i c  Gr avi t y

I n t he r ange f r om 1. 30 t o 1. 35 dN/ dm3,  when t est ed i n accor dance wi t h t est  
method ASTM D792

2. 1. 1. 2. 2   Tensi l e St r engt h

Not  l ess t han 20. 6 MPa 2985 psi  when t est ed i n accor dance wi t h t est  met hod 
ASTM D412

2. 1. 1. 2. 3   Modul us of  El ast i c i t y

Not  l ess t han 18. 6 MPa 2700 psi  when t est ed i n accor dance wi t h t est  met hod 
ASTM D412

2. 1. 1. 2. 4   Hardness

Shor e " D"  bet ween 50 and 60,  when t est ed i n accor dance wi t h t est  met hod 
ASTM D2240

2. 1. 1. 2. 5   Br i t t l eness Temper at ur e

Not  hi gher  t han - 9 degr ees C 15 degr ees F,  or  l ower  t emper at ur e when 
speci f i ed by t he pur chaser ,  when t est ed i n accor dance wi t h t est  met hod 
ASTM D746.

2. 1. 1. 2. 6   Resi st ance t o Abr asi on

The per cent age of  t he wei ght  l oss shal l  be l ess t han 12 per cent

2. 1. 1. 2. 7   Sal t  Spr ay Exposur e and Ul t r a Vi ol et  Li ght  Exposur e

The PVC shal l  show no ef f ect  af t er  3, 000 h of  sal t  spr ay exposur e i n 
accor dance wi t h ASTM B117.   The PVC shal l  show no ef f ect  of  exposur e t o 
ul t r a v i ol et  l i ght  wi t h t est  exposur e of  3, 000 h,  usi ng appar at us Spect r al  
I r r adi ance of  Open Fl ame Car bon Ar c wi t h Dayl i ght  Fi l t er s and 63 degr ees C 
145 degr ees F,  when t est ed i n accor dance wi t h pr act i ce ASTM D1499 and 
ASTM G152

2. 1. 1. 2. 8   Eval uat i on of  Coat i ng Af t er  Sal t  Spr ay and Ul t r avi ol et  Exposur e 
Test

Af t er  t he sal t  spr ay t est  and exposur e t o ul t r avi ol et  l i ght ,  t he PVC 
coat i ng shal l  not  show cr acks nor  not i ceabl e change of  col or ,  or  bl i s t er s 
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or  spl i t s .   I n addi t i on,  t he speci f i c  gr avi t y,  t ensi l e st r engt h,  har dness 
and r esi st ance t o abr asi on shal l  not  change mor e t han 6 per cent ,  25 
per cent ,  and 10 per cent  r espect i vel y,  f r om t hei r  i ni t i al  val ues.  

2. 1. 1. 3   Wi r e Tensi l e St r engt h

The t ensi l e st r engt h of  t he wi r e used f or  t he doubl e t wi st ed mesh,  l aci ng 
wi r e,  and st i f f ener ,  when t est ed i n accor dance wi t h Test  Met hods and 
definitions ASTM A370,  shal l  be i n accor dance wi t h t he r equi r ement s of  [
ASTM A641/ A641M ( St yl e 1) ] ,  [ ASTM A809 ( St y l e 4) ] ,  and [ ASTM A856/ A856M 
( St yl e 2) ] ,  f or  sof t  t emper  wi r e.

2. 1. 1. 4   Mesh St r engt h and Panel  t o Panel  Joi nt  St r engt h

The mi ni mum st r engt h r equi r ement s of  t he mesh,  sel vedge wi r e t o mesh 
connect i on,  panel  t o panel  connect i on,  and punch t est ,  when t est ed i n 
accor dance wi t h ASTM A975 Sect i on 13. 1,  shal l  be as shown i n Tabl e 1.   The 
st r engt h val ues r epor t ed i n kN/ m l b/ f t  ar e r ef er r ed t o t he uni t ar y wi dt h of  
t he speci men.   The panel  t o panel  t est  shal l  demonst r at e t he abi l i t y  of  t he 
f ast eni ng syst em t o achi eve t he r equi r ed st r engt h,  and i ndi cat e t he number  
of  wi r e r evol ut i ons f or  t he l aci ng wi r e or  t he r i ng spaci ng f or  r i ng 
f ast ener s used.   The same number  of  wi r e r evol ut i ons or  r i ng spaci ng shal l  
be used i n t he f i el d i nst al l at i on.   Pl eat i ng t he based panel  t o obt ai n 
i nt er nal  panel s i s  pr ohi bi t ed.

TABLE 1
Mi ni mum St r engt h Requi r ement s of  Mesh and Connect i ons

Test  Descr i pt i on Gabi ons,  met al l i c
coated

Gabi ons,  PVC coat ed [ Revet  mat t r esses]
( met al l i c  and PVC

coated)

Tensi l e st r engt h 
par al l el  t o t wi st

51. 1 kN/ m3500 l b/ f t 42. 3 kN/ m2900 l b/ f t 33. 6 kN/ m2300 l b/ f t

Tensi l e st r engt h 
per pendi cul ar  t o t wi st

26. 3 kN/ m1800 l b/ f t 20. 4 kN/ m1400 l b/ f t 13. 1 kN/ m900 l b/ f t

Connect i on t o 
selvedges

20. 4 kN/ m1400 l b/ f t 17. 5 kN/ m1200 l b/ f t 10. 2 kN/ m700 l b/ f t

Panel  t o panel  ( usi ng 
l aci ng wi r e or  r i ng 
fasteners)

20. 4 kN/ m1400 l b/ f t 17. 5 kN/ m1200 l b/ f t 10. 2 kN/ m700 l b/ f t

Punch Test 26. 7 kN6000 l b 23. 6 kN5300 l b 17. 8 kN4000 l b

2. 1. 2   Wel ded Wi r e Fabr i c Gabi ons[  and Mat t r esses]

Wel ded wi r e f abr i c gabi ons[  and mat t r esses]  shal l  be [ St y l e 1] ,  [ St y l e 2] ,  
[ St y l e 3] ,  [ St y l e 4] ,  [ and]  [ St y l e 5]  manuf act ur ed wi t h a wel ded wi r e mesh 
composed of  a ser i es of  l ongi t udi nal  and t r ansver se st eel  wi r es ar r anged 
subst ant i al l y  at  r i ght  angl es t o each ot her ,  and wel ded t oget her  at  t he 
poi nt s of  i nt er sect i on by el ect r i cal  r esi st ance wel di ng t o f or m f abr i cat ed 
sheet s.   Gabi on [ and mat t r ess]  s i zes,  wi r e di amet er s,  mesh openi ng s i zes,  
physi cal  pr oper t i es of  t he PVC f or  coat i ng,  and t ol er ances shal l  compl y 
wi t h t he r equi r ement s of  ASTM A974 ( Tabl es 1,  2,  3,  and Sect i ons 9) .   
Gabi ons [ and Mat t r esses]  shal l  meet  t he f ol l owi ng t est  r equi r ement s:

SECTI ON 31 36 00  Page 14



2. 1. 2. 1   Met al l i c  Coat i ng

The coat i ng wei ght s shal l  conf or m t o t he r equi r ement s of  [ ASTM A641/ A641M, 
Cl ass 3 ( St y l e 1) ] ,  [ ASTM A856/ A856M ( St yl e 2) ] ,  [ ASTM A90/ A90M]  or  [
ASTM A428/ A428M]  as appl i cabl e,  and [ ASTM A809 ( St y l e 4) ] .

2. 1. 2. 2   PVC f or  Coat i ng

PVC adhesi on t est  shal l  be PVC coat i ng shal l  show no cr acks or  br eaks af t er  
t he wi r es ar e t wi st ed i n t he f abr i cat i on of  t he mesh.   The i ni t i al  
pr oper t i es of  t he PVC coat i ng on t he wi r e and wel ded wi r e f abr i c shal l  have 
a demonst r at ed abi l i t y  t o conf or m t o t he f ol l owi ng r equi r ement s:

2. 1. 2. 2. 1   Adhesion

The PVC coat i ng shal l  adher e t o t he wi r e such t hat  t he coat i ng br eaks 
r at her  t han separ at es f r om t he wi r e,  i n accor dance wi t h t est  met hod 
ASTM A974 Sect i on 13. 3;

2. 1. 2. 2. 2   Mandr el  Bend

The PVC- coat ed wi r e when subj ect ed t o a s i ngl e 360  bend at  - 18 degr ees C 0 
degr ees F ar ound a mandr el  t en t i mes t he di amet er  of  t he wi r e,  shal l  not  
exhi bi t  br eaks or  cr acks i n t he PVC coat i ng;

2. 1. 2. 2. 3   Speci f i c  Gr avi t y

I n t he r ange f r om 1. 20 t o 1. 40 dN/ dm3,  when t est ed i n accor dance wi t h t est  
method ASTM D792;

2. 1. 2. 2. 4   Tensi l e St r engt h

Not  l ess t han 15. 7 MPa 2275 psi  when t est ed i n accor dance wi t h t est  met hod 
ASTM D638;

2. 1. 2. 2. 5   Modul us of  El ast i c i t y

Not  l ess t han 13. 7 MPa 1980 psi  at  100 per cent  st r ai n,  when t est ed i n 
accor dance wi t h t est  met hod ASTM D638;

2. 1. 2. 2. 6   Hardness

Shor e " A"  not  l ess t han 75,  when t est ed i n accor dance wi t h t est  met hod 
ASTM D2240;

2. 1. 2. 2. 7   Br i t t l eness Temper at ur e

Not  hi gher  t han - 9 degr ees C 15 degr ees F,  or  l ower  t emper at ur e when 
speci f i ed by t he pur chaser ,  when t est ed i n accor dance wi t h t est  met hod 
ASTM D746.

2. 1. 2. 2. 8   Resi st ance t o Abr asi on

The per cent age of  t he wei ght  l oss shal l  be l ess t han 12 per cent ;

2. 1. 2. 2. 9   Sal t  Spr ay Exposur e and Ul t r a Vi ol et  Li ght  Exposur e

The PVC shal l  show no ef f ect  af t er  3, 000 h of  sal t  spr ay exposur e i n 
accor dance wi t h ASTM B117.   The PVC shal l  show no ef f ect  of  exposur e t o 
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ul t r a v i ol et  l i ght  wi t h t est  exposur e of  3, 000 h,  usi ng appar at us Spect r al  
I r r adi ance of  Open Fl ame Car bon Ar c wi t h Dayl i ght  Fi l t er s and 63 degr ees C 
145 degr ees F,  when t est ed i n accor dance wi t h pr act i ce ASTM D1499 and 
ASTM G152;

2. 1. 2. 2. 10   Eval uat i on of  Coat i ng Af t er  Sal t  Spr ay and Ul t r avi ol et  Exposur e 
Test

Af t er  t he sal t  spr ay t est  and exposur e t o ul t r avi ol et  l i ght ,  t he PVC 
coat i ng shal l  not  show cr acks nor  not i ceabl e change of  col or ,  or  bl i s t er s 
or  spl i t s .   I n addi t i on,  t he speci f i c  gr avi t y,  t ensi l e st r engt h,  har dness 
and r esi st ance t o abr asi on shal l  not  change mor e t han 6 per cent ,  25 
per cent ,  and 10 per cent  r espect i vel y,  f r om t hei r  i ni t i al  val ues.  

2. 1. 2. 3   Wi r e Tensi l e st r engt h

The t ensi l e st r engt h of  t he wi r e used f or  t he wel ded wi r e f abr i c,  spi r al  
bi nder s,  l aci ng wi r e and st i f f ener s shal l  be sof t  medi um i n accor dance wi t h 
ASTM A641/ A641M ( St yl e 1) ,  ASTM A856/ A856M ( St yl e 3) ,  and ASTM A809 ( St y l e 
4)  or  hand dr awn i n accor dance wi t h ASTM A853 ( St y l e 2) .   The 
cr oss- sect i onal  ar ea of  t he t est  speci men shal l  be based on t he di amet er  of  
t he met al l i c  coat ed wi r e.   Al l  t he wi r es used i n t he f abr i cat i on of  gabi ons 
[ and mat t r esses]  must  use t he same t emper  wi r e i n accor dance wi t h gi ven 
order.

2. 1. 2. 4   Wel d Shear  St r engt h

2. 1. 2. 4. 1   Mi ni mum Aver age Shear  Val ue

The mi ni mum aver age shear  val ue i n Newt ons pounds- f or ce shal l  be 70 per cent  
of  t he br eaki ng st r engt h of  t he wi r e or  as i ndi cat ed i n t he t abl e as 
f ol l ows,  whi chever  i s  gr eat er ,  when t est ed i n accor dance wi t h ASTM A974 
Sect i on 13. 4.   Typi cal  mi ni mum aver age shear  st r engt hs as speci f i ed ar e as 
follows:

TABLE 2
Mi ni mum aver age shear  st r engt h val ues f or  t he wel ded mesh

Wi r e di amet er
mminch

Mi n.  Av.  Shear  St r engt h
Nlbs

Mi n.  Shear  St r engt h
Nlbs

2.200.087 1300292 1000225

2.700.106 2100472 1600360

3.050.120 2600584 2000450

The mat er i al  shal l  be deemed t o conf or m wi t h t he r equi r ement s f or  wel d 
shear  st r engt h i f  t he aver age of  t he t est  r esul t s of  t he f i r st  f our  
speci mens or  i f  t he aver age of  t he t est  r esul t s f or  al l  wel ds t est ed compl y 
wi t h TABLE 2.

2. 1. 2. 4. 2   Panel  t o Panel  Joi nt  St r engt h

The mi ni mum st r engt h of  t he j oi ned panel s,  when t est ed as descr i bed i n 
ASTM A974 Sect i on 13. 5,  shal l  be as f ol l ows:
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TABLE 3
Panel  t o panel  j oi nt  st r engt h f or  wel ded gabi ons

Test  Descr i pt i on Gabi ons,  met al l i c
coat ed ( kN/ ml b/ f t )

Gabi ons,  PVC coat ed (
kN/mlb/ft)

[ Revet  mat t r esses]
( met al l i c  and PVC

coat ed)  ( kN/ ml b/ f t )

Connect i on t o 
selvedges

20.41400 17.51200 10.2700

Panel  t o panel  ( usi ng 
l aci ng wi r e or  r i ng 
fasteners

20.41400 17.51200 10.2700

The st r engt h val ues r epor t ed i n kN/ m l b/ f t  ar e r ef er r ed t o t he uni t ar y 
wi dt h of  t he speci men.   The panel  t o panel  t est  shal l  demonst r at e t he 
abi l i t y  of  t he f ast eni ng syst em t o achi eve t he r equi r ed st r engt h,  and 
i ndi cat e t he number  of  wi r e r evol ut i ons f or  t he l aci ng wi r e used.   The same 
number  of  wi r e r evol ut i ons shal l  be used i n t he f i el d i nst al l at i on.

2. 1. 3   Al t er nat i ve Wi r e Fast ener s f or  Gabi ons[  and Mat t r esses]

**************************************************************************
NOTE:   The use of  st eel  r i ngs i s nor mal l y accept ed 
i n ASTM A975,  f or  woven wi r e gabi ons and 
mat t r esses.   St ai nl ess st eel  r i ngs wi l l  be used on 
PVC coat ed gabi ons or  mat t r esses whi ch meet  t he 
r equi r ement s of  ASTM A313/ A313M.   Accept ed 
al t er nat i ve wi r e f ast ener s f or  wel ded wi r e gabi ons 
and mat t r esses ar e spi r al  bi nder s,  accor di ng t o ASTM 
A974.   The i ncl usi on of  r i ngs f or  wel ded gabi ons i s 
al l owed onl y i f  pr oper  guar ant ees over  t he pul l  
apar t ,  connect i on st r engt h and l ong t er m dur abi l i t y  
( sal t  spr ay)  ar e pr ovi ded.

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

Subj ect  t o appr oval  of  t he Cont r act i ng Of f i cer ,  al t er nat i ve f ast eni ng 
syst ems may be used i n l i eu of  l aci ng wi r e.   Al t er nat i ve f ast ener s t o 
l aci ng wi r e r ecommended f or  woven wi r e gabi ons and mat t r esses,  accor di ng t o 
ASTM A975,  ar e st eel  r i ng f ast ener s f or  met al l i c  coat ed gabi ons and 
mat t r esses,  or  st ai nl ess st eel  r i ngs f or  PVC coat ed gabi ons and 
mat t r esses.   For  each shi pment  of  wi r e gabi ons or  mat t r esses del i ver ed t o 
t he s i t e,  f ur ni sh t he Cont r act i ng Of f i cer ,  i n dupl i cat e,  t est  r epor t s or  
r ecor ds t hat  have been per f or med dur i ng t he l ast  year  on al l  mat er i al  
cont ai ned wi t hi n t he shi pment  meet s t he composi t i on,  physi cal ,  and 
manuf act ur i ng r equi r ement s st at ed i n t hi s speci f i cat i on.   Ri ng f ast ener s 
f or  woven wi r e gabi ons and mat t r esses shal l  compl y wi t h t he mi ni mum 
r equi r ement s i ndi cat ed i n par agr aph Ri ng Fast ener s bel ow,  and t hey shal l  
devel op a mi ni mum panel  t o panel  j oi nt  st r engt h as i ndi cat ed i n TABLE 1.   
Al t er nat i ve f ast ener s t o l aci ng wi r e f or  wel ded wi r e gabi ons and 
mat t r esses,  accor di ng t o ASTM A974,  ar e spi r al  bi nder s.   Spi r al  bi nder s f or  
wel ded wi r e gabi ons and mat t r esses shal l  compl y wi t h t he mi ni mum 
r equi r ement s i ndi cat ed i n par agr aph Spi r al  Bi nder s bel ow.   Ri ng f ast ener s 
may al t er nat i vel y be used f or  wel ded wi r e gabi ons or  mat t r esses,  pr ovi ded 
t hat  t hey compl y wi t h t he mi ni mum speci f i ed r equi r ement s ( sal t  spr ay and 
pul l - apar t  r esi st ance) .   Connect i ons panel  t o panel  f or  wel ded gabi ons and 
mat t r esses wi t h r i ng f ast ener s shal l  devel op a mi ni mum j oi nt  st r engt h as 
i ndi cat ed i n TABLE 3.   Pr ovi de a compl et e descr i pt i on of  t he f ast ener  
syst em and a descr i pt i on of  a pr oper l y i nst al l ed f ast ener ,  i ncl udi ng 
dr awi ngs or  phot ogr aphs i f  necessar y.   Pr ovi de t est  r esul t s t hat  
demonst r at e t hat  t he al t er nat i ve- f ast eni ng syst em meet s t he r equi r ement s of  
t he speci f i cat i ons,  accor di ng t o t he f ol l owi ng cr i t er i a:
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a.   That  t he pr oposed f ast ener  syst em can consi st ent l y pr oduce a panel  t o 
panel  j oi nt  st r engt h as i ndi cat ed i n t he TABLE 1 f or  doubl e t wi st ed 
wi r e mesh gabi ons and TABLE 3 f or  wel ded wi r e mesh gabi ons;

b.   That  t he pr oposed f ast ener  syst em does not  cause damage t o t he 
pr ot ect i ve coat i ng on t he wi r e;

c.   That  t he Cont r act or  has t he pr oper  equi pment  and t r ai ned empl oyees t o 
cor r ect l y i nst al l  t he f ast ener s;

d.   That  pr oper  i nst al l at i on can be r eadi l y ver i f i ed by v i sual  i nspect i on.

Sampl es of  wi r e f ast ener s wi t h t hei r  cer t i f i ed t est  r ecor ds shal l  be 
submi t t ed at  l east  60 days i n advance t o t he Cont r act i ng Of f i cer  f or  
appr oval .   The Gover nment  r eser ves t he r i ght  t o t est  addi t i onal  sampl es t o 
ver i f y t he submi t t ed t est  r ecor ds at  t he Gover nment ' s expense.   When t he 
f i r st  t est  r esul t s i ndi cat e t hat  t he f ast ener s do not  meet  t he speci f i ed 
r equi r ement s,  t he addi t i onal  t est  wi l l  be at  t he Cont r act or ' s expense.   The 
f ast ener s wi l l  be r ej ect ed af t er  t wo t est s f ai l i ng t o meet  t he r equi r ement s.

2. 1. 3. 1   Ri ng Fast ener s

The t ensi l e st r engt h of  t he z i nc- coat ed st eel  wi r e,  z i nc- 5 per cent  al umi num 
coat ed mi schmet al  al l oy- coat ed st eel  wi r e and al umi num- coat ed st eel  wi r e 
used f or  f ast ener s shal l  be i n accor dance wi t h t he r equi r ement s of  ASTM A764, 
Type A,  B,  or  C,  Tabl e 2 or  Tabl e 3.   The t ensi l e st r engt h of  st ai nl ess 
st eel  wi r e used f or  f ast ener s shal l  be i n accor dance wi t h t he r equi r ement s 
of ASTM A313/ A313M,  Type 302,  Tabl e 2.   Any f ast ener  syst em shal l  gi ve t he 
number  of  f ast ener s r equi r ed t o compl y wi t h TABLE 1,  i n accor dance wi t h 
ASTM A975 ( Sect i on 13. 1. 2)  f or  woven wi r e gabi ons and mat t r esses,  and TABLE 
3,  i n accor dance wi t h ASTM A974 ( Sect i on 7. 3) ,  f or  wel ded wi r e gabi ons and 
mat t r esses.   Ri ng f ast ener s shal l  not  be i nst al l ed mor e t han 100 mm 4 i nches
 apar t .   Each f ast ener  t ype shal l  be c l osed and t he f r ee ends of  t he 
f ast ener  shal l  over l ap a mi ni mum of  25 mm 1 i nch.   The manuf act ur er  or  
suppl i er  shal l  s t at e t he number  of  f ast ener s r equi r ed f or  al l  ver t i cal  and 
hor i zont al  connect i ons f or  s i ngl e and mul t i pl e basket  j oi ni ng.   Appr oved 
r i ng f ast ener s i ncl udi ng f ast ener s made of  st ai nl ess st eel  shal l  be subj ect  
t o t he sal t  spr ay t est  and pul l - apar t  r esi st ance t est  and shal l  be 
document ed by act ual  t est i ng of  panel  t o panel  connect i ons wi t hi n t he l ast  
year  by val i dat ed l abor at or i es.

2. 1. 3. 1. 1   Sal t  Spr ay Test

A set  of  t wo i dent i cal  r ect angul ar  gabi on panel s,  each wi t h a wi dt h about  
10- 1/ 2 mesh openi ngs al ong a sel vedge wi r e,  shal l  be j oi ned by pr oper l y 
i nst al l ed wi r e f ast ener s al ong t he t wo sel vedge wi r es so t hat  each f ast ener  
conf i nes t wo sel vedge and t wo mesh wi r es.   I f  t he f ast ener s ar e al so t o be 
used t o j oi nt  t wo i ndi v i dual  empt y gabi on basket s,  t wo addi t i onal  sel vedge 
wi r es whi ch ar e each mechani cal l y  wr apped wi t h mesh wi r es shal l  be i ncl uded 
so t hat  each f ast ener  conf i nes f our  sel vedge and f our  mesh wi r es.   The set  
of  t he j oi nt ed panel s shal l  be subj ect  t o sal t  spr ay t est ,  ASTM B117,  f or  a 
per i od of  not  l ess t han 48 hour s.   At  t he end of  t he t est ,  t he f ast ener s,  
t he sel vedge,  or  mesh wi r es conf i ned by t he f ast ener s shal l  show no r ust y 
spot s on any par t  of  t he sur f ace excl udi ng t he cut  ends.   A pr oper l y 
i nst al l ed f ast ener  shal l  meet  t he f ol l owi ng r equi r ement s:

a.   Each i nt er l ocki ng f ast ener  shal l  be i n a l ocked and cl osed posi t i on.
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b.   Each r i ng f ast ener  shal l  be c l osed,  and t he f r ee ends of  t he f ast ener  
shal l  over l ap a mi ni mum of  25 mm 1 i nch.

2. 1. 3. 1. 2   Pul l - Apar t  Resi st ance Test

A new set  of  t he j oi nt ed panel s,  whi ch ar e pr epar ed by t he same met hod as 
speci f i ed i n t he sal t  spr ay t est  but  wi t hout  bei ng subj ect  t o t he 48- hour  
sal t  spr ay t est ,  shal l  be mount ed on a l oadi ng machi ne wi t h gr i ps or  c l amps 
such t hat  t he panel s ar e uni f or ml y secur ed al ong t he f ul l  wi dt h.   The gr i ps 
or  c l amps shal l  be desi gned t o t r ansmi t  onl y t ensi on f or ces.   The l oad wi l l  
t hen be appl i ed at  a uni f or m r at e of  220 N/ s 50 l bs/ sec unt i l  f ai l ur e 
occur s.   The f ai l ur e i s def i ned as when t he maxi mum l oad i s r eached and a 
dr op of  st r engt h i s obser ved wi t h subsequent  l oadi ng or  t he openi ng bet ween 
any t wo cl osest  sel vedge wi r es,  appl i cabl e t o a f ast ener  conf i ni ng ei t her  
t wo or  f our  sel vedge wi r es,  becomes gr eat er  t han 50 mm 2 i nches at  any 
pl ace al ong t he panel  wi dt h.   The st r engt h of  t he j oi nt ed panel s at  f ai l ur e 
shal l  have a mi ni mum as i ndi cat ed i n TABLE 1 or  TABLE 3.

2. 1. 3. 2   Spi r al  Bi nder s

Spi r al  bi nder s ar e def i ned as a l engt h of  met al l i c  coat ed st eel  wi r e or  
met al l i c  coat ed st eel  wi r e wi t h PVC coat i ng pr ef or med i nt o a spi r al ,  used t o 
assembl e and i nt er connect  empt y gabi on and/ or  mat t r ess uni t s,  and t o c l ose 
and secur e st one- f i l l ed uni t s.   Spi r al  bi nder s shal l  be f abr i cat ed wi t h t he 
same wi r e and coat i ng st y l e as t he wi r e mesh.   Test  r equi r ement s f or  spi r al  
bi nder s shal l  r ef er  t o TABLE 3 r egar di ng Met al l i c  Coat i ng,  PVC f or  coat i ng,  
Tensi l e St r engt h,  and Panel  t o Panel  Joi nt  St r engt h.

. 2. 1. 4   Testing

Test  r ecor ds made wi t hi n one year  by cer t i f i ed l abor at or i es and Gover nment  
agenci es wi l l  be used t o det er mi ne t he accept abi l i t y  of  t he f ast eni ng 
syst em.   Sampl es of  wi r e f ast ener s and sampl es of  mat er i al  f or  f abr i cat i ng 
t he gabi ons and mat t r esses wi t h t hei r  cer t i f i ed t est  r ecor ds shal l  be 
submi t t ed at  l east  60 days i n advance t o t he Cont r act i ng Of f i cer  f or  
appr oval .   The Gover nment  r eser ves t he r i ght  t o t est  addi t i onal  sampl es t o 
ver i f y t he submi t t ed t est  r ecor ds at  t he Gover nment ' s expense.   When t he 
f i r st  t est  r esul t s i ndi cat e t hat  t he f ast ener s do not  meet  t he speci f i ed 
r equi r ement s,  t he addi t i onal  t est  wi l l  be at  t he Cont r act or ' s expense.   The 
f ast ener s wi l l  be r ej ect ed af t er  t wo t est s f ai l i ng t o meet  t he r equi r ement s.

2. 1. 5   St one Fi l l

Submi t  a cer t i f i cat e or  af f i davi t  s i gned by a l egal l y aut hor i zed of f i c i al  
of  t he suppl i er  of  t he st one f i l l  and t he suppl i er  of  t he nat ur al  f i l t er  
mat er i al  ( se next  mai n par agr aph bel ow)  t hat  i t  meet s t he qual i t y  r equi r ed 
and gr adat i on l i mi t s speci f i ed.

2. 1. 5. 1   General

**************************************************************************
NOTE:   St ones havi ng a l ower  uni t  ( not  l ess t han 
2240 kg/ m3 140 l b/ f t 3)  may be appr oved by t he 
Cont r act i ng Of f i cer ,  pr ovi ded t hat  t he desi gn i s 
per f or med on t he sel ect ed uni t  wei ght  and t he st one 
has a per f or mance r ecor d t o pr ove i t s dur abi l i t y .

I f  s t one sour ces ar e not  l i s t ed i n t he bi d 
document s,  t he Di st r i c t  must  ensur e t hat  t hese 

SECTI ON 31 36 00  Page 19



sour ces cont ai n st one wi t h r equi r ed qual i t y  and 
quant i t y.   I t  i s  t he Cont r act or ' s  r esponsi bi l i t y  t o 
det er mi ne t hat  t he sel ect ed sour ce i s capabl e of  
suppl y i ng t he quant i t i es and gr adat i on needed and at  
t he r at e needed.   Accept ance of  a sour ce of  st one 
does not  i mpl y accept ance of  al l  mat er i al  f r om t he 
sour ce,  when such mat er i al s ar e unsui t abl e as 
det er mi ned by t he Cont r act i ng Of f i cer .

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

For  gabi ons[  and mat t r esses] ,  t he abi l i t y  t o f unct i on pr oper l y depends upon 
t hei r  st abi l i t y ,  whi ch i s par t l y  dependi ng upon t he r ocks f i l l i ng t hem.   
Rock s i zes shoul d be chosen t o pr event  t hem f r om f al l i ng t hr ough t he mesh 
of  t he gabi ons [ or  mat t r esses] .   The r ock has al so t o wi t hst and nat ur al  
weat her i ng pr ocesses dur i ng t he l i f e of  t he pr oj ect  t hat  woul d cause i t  t o 
br eakdown t o s i zes smal l er  t han t he wi r e mesh openi ng di mensi ons.   Rock t o 
f i l l  gabi ons[  and mat t r esses]  shal l  be dur abl e and of  sui t abl e qual i t y  t o 
ensur e per manence i n t he st r uct ur e and cl i mat e i n whi ch i t  i s  t o be used.

2. 1. 5. 1. 1   Delivery

Del i ver  r ock t o t he wor k s i t e i n a manner  t o mi ni mi ze i t s r educt i on i n 
s i zes ( br eakdown)  dur i ng t he handl i ng of  t he r ock,  and pl ace and secur e 
wi t hi n t he assembl ed and i nt er connect ed gabi on[  or  mat t r ess] .

2. 1. 5. 1. 2   Sources

The sour ces f r om whi ch t he Cont r act or  pr oposes t o obt ai n t he mat er i al  shal l  
be sel ect ed wel l  i n advance of  t he t i me when t he mat er i al  wi l l  be r equi r ed 
i n t he wor k.   The i ncl usi on of  mor e t han 5 per cent  by wei ght  of  di r t ,  sand,  
c l ay,  and r ock f i nes wi l l  not  be per mi t t ed.   Rock may be of  a nat ur al  
deposi t  of  t he r equi r ed s i zes,  or  may be cr ushed r ock pr oduced by any 
sui t abl e met hod and by t he use of  any devi ce t hat  y i el ds t he r equi r ed s i ze 
l i mi t s chosen i n TABLE 4.

2. 1. 5. 1. 3   Properties

Rocks shal l  be har d,  angul ar  t o r ound,  dur abl e and of  such qual i t y  t hat  
t hey shal l  not  di s i nt egr at e on exposur e t o wat er  or  weat her i ng dur i ng t he 
l i f e of  t he st r uct ur e.   [ Sel ect ed st one f r om t he r equi r ed excavat i on may be 
used i f  sat i sf y i ng al l  r equi r ement s as t o qual i t y  and di mensi ons. ]  [ Al l  
s t one shal l  be obt ai ned f r om one of  t he [ sour ces l i s t ed bel ow] [ sour ces 
l i s t ed at  t he end of  t hi s sect i on] ] .

2. 1. 5. 1. 4   Non- Li st ed Sour ce

As an opt i on,  pr opose t o f ur ni sh st one f r om one non- l i s t ed sour ce.   The 
Gover nment  [ wi l l ] [ may]  make such i nvest i gat i ons and t est s as necessar y t o 
det er mi ne whet her  accept abl e st one can be pr oduced f r om t he pr oposed 
sour ce.   Sui t abl e sampl es of  st one f i l l  mat er i al  shal l  be col l ect ed i n t he 
pr esence of  a Gover nment  r epr esent at i ve and submi t t ed t o t he Cont r act i ng 
Of f i cer  f or  appr oval  pr i or  t o del i ver y of  any such mat er i al  t o t he wor k 
s i t e.   Unl ess ot her wi se speci f i ed,  al l  t est  sampl es shal l  be obt ai ned and 
del i ver ed at  t he Cont r act or ' s expense t o [ _____]  at  l east  60 days i n 
advance of  t he t i me when pl aci ng of  t he st one- f i l l ed gabi ons [ or  
mat t r esses]  i s  expect ed t o begi n.   Sui t abl e t est s and/ or  ser vi ce r ecor ds 
wi l l  be used t o det er mi ne t he accept abi l i t y  of  t he st one.   I n t he event  
sui t abl e t est  r epor t s and ser vi ce r ecor ds ar e not  avai l abl e,  as i n t he case 
of  newl y oper at ed sour ces,  t he mat er i al  may be subj ect ed t o pet r ogr aphy 
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anal ysi s,  speci f i c  gr avi t y,  absor pt i on,  wet t i ng and dr yi ng,  f r eezi ng and 
t hawi ng,  and such ot her  t est s as may be consi der ed necessar y t o demonst r at e 
t o t he sat i sf act i on of  t he Cont r act i ng Of f i cer  t hat  t he mat er i al s ar e 
accept abl e f or  use i n t he wor k.   Al l  t est s wi l l  be made by or  under  t he 
super vi s i on of  t he Gover nment  and at  i t s  expense.

2. 1. 5. 2   St one Qual i t y

St one f i l l ,  cr ushed st one,  shal l  meet  t he qual i t y  r equi r ement s of  
ASTM C33/ C33M,  and f r eezi ng and t hawi ng r equi r ement s of  [ ASTM D5312/ D5312M][
COE CRD- C 144]  f or  t he r egi on of  t he Uni t ed St at es i n whi ch t he st r uct ur e 
wi l l  be const r uct ed.

2. 1. 5. 3   Gradation

Gr adat i on of  st one f or  gabi ons shal l  be per f or med ever y 1000 t ons pl aced 
under  t hi s cont r act  i n accor dance wi t h ASTM C136/ C136M.   Si zes of  r ock t o 
f i l l  gabi ons and mat t r esses ar e chosen on t he basi s of  t he mesh si zes,  t he 
st r uct ur e' s t hi ckness,  and wi t hi n t he l i mi t s shown i n TABLE 4.   Wi t hi n each 
r ange of  s i zes,  t he r ock shal l  be l ar ge enough t o pr event  i ndi v i dual  pi eces 
f r om passi ng t hr ough t he mesh openi ngs.   Each r ange of  s i zes may al l ow f or  
a var i at i on of  5 per cent  over si ze r ock by wei ght ,  or  5 per cent  under si ze 
r ock by wei ght ,  or  bot h.

2. 1. 5. 3. 1   Over si ze Rock

I n al l  cases,  t he s i zes of  any over si ze r ock shal l  al l ow f or  t he pl acement  
of  t hr ee or  mor e l ayer s of  r ock wi t hi n each gabi on compar t ment [  and t wo or  
mor e l ayer s of  r ock wi t hi n each mat t r ess compar t ment  dependent  upon t he 
hei ght  of  t he mat t r ess] .

2. 1. 5. 3. 2   Under si ze Rock

I n al l  cases,  under si ze r ock shal l  be pl aced wi t hi n t he i nt er i or  of  t he 
gabi on or  mat t r ess compar t ment  and shal l  not  be pl aced on t he exposed 
sur f ace of  t he st r uct ur e.   Ther e shal l  be a maxi mum l i mi t  of  5 per cent  
under si ze or  5 per cent  over si ze r ock,  or  bot h,  wi t hi n each gabi on[  or  
mat t r ess]  compar t ment .   The r equi r ed r ock gr adat i on i s r epor t ed i n Tabl e 4.

TABLE 4
Requi r ed r ock gr adat i on f or  gabi ons [ and mat t r esses]

Type of  St r uct ur e Thi ckness/ Hei ght  ( mmi nch Rock Si zes ( mmi nch)

[Mattresses] 1706 75 -  1303 -  5

[Mattresses] 2309 75 -  1303 -  5

[ Mat t r esses or ]  Gabi ons 30012 100 -  2004 -  8

Gabions 500 18 or  hi gher 100 -  2004 -  8

2. 1. 6   Fi l t er  Mat er i al

**************************************************************************
NOTE:   When a f i l t er  l ayer  i s  r equi r ed beneat h t he 
gabi on or  mat t r ess f oundat i on,  car e must  be t aken t o 
ensur e t hat  t he mi ni mum t hi ckness i s achi eved evenl y 
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acr oss t he sur f ace t o be pr ot ect ed.   To assur e 
suf f i c i ent  r el at i ve per meabi l i t y  and dr ai nage,  t o 
pr event  t he mi gr at i on of  s l ope mat er i al s i nt o t he 
f i l t er  l ayer ,  and f or  t he r et ent i on of  f i l t er  
mat er i al s by t he over l y i ng gabi on uni t s,  t he 
par t i c l e s i ze di st r i but i on of  t he f i l t er  mat er i al  
shoul d conf or m t o " Fi l t er  Desi gn, "  Appendi x E of  EM 
1110-2-1913."

St one- f i l l ed uni t s have a pot ent i al  f or  becomi ng 
i mper meabl e.   For  ext r eme cases of  l ong pr ot ect ed 
s l ope di st ances,  or  any appl i cat i on wher e l ar ge 
vol umes of  seepage or  capt ur ed r unof f  i s  
ant i c i pat ed,  desi gn consi der at i on shoul d be gi ven t o 
t he car r y i ng capaci t y of  t he f i l t er  mat er i al  and t he 
need f or  pr ovi di ng pi pe dr ai ns t hr ough t he gabi on 
units.

Al t hough t he pr ovi s i on of  a per vi ous f i l t er  l ayer  
beneat h gabi on s l ope pr ot ect i on i s pr ef er r ed,  
par t i cul ar l y f or  s l opes st eeper  t han 1V on 2H,  
const r uct i on economy may be achi eved i n some cases 
t hr ough t he use of  geot ext i l e.   The speci f i cat i ons 
f or  t he geot ext i l e shoul d be i n accor dance wi t h t he 
i nst r uct i ons cont ai ned i n Sect i on 31 05 22 
GEOTEXTI LES USED AS FI LTERS.

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

The mat er i al  shal l  meet  t he qual i t y  r equi r ement s of  ASTM C33/ C33M f or  t he 
r egi on i n whi ch t he st r uct ur e i s l ocat ed.   The gr adat i on t est  shal l  be 
per f or med i n accor dance wi t h ASTM C136/ C136M.   Fi l t er  mat er i al  shal l  
consi st  of  sand and gr avel  or  cr ushed st one,  wel l  gr aded bet ween t he 
pr escr i bed l i mi t s l i s t ed bel ow.
[
Si eve Desi gnat i ons US St andar d Squar e Mesh Per cent  By Wei ght  Passi ng

[_____] [_____]

]
[ Fi l t er  f abr i cs shal l  meet  t he pr ovi s i ons of  Sect i on 31 05 22 GEOTEXTI LES 
USED AS FI LTERS] .

PART 3   EXECUTI ON

3. 1   FOUNDATI ON PREPARATI ON

Foundat i on pr epar at i on [ may] [ shal l  not ]  t ake pl ace on f r ozen or  
snow- cover ed gr ound.   Af t er  excavat i on or  st r i ppi ng,  t o t he ext ent  
i ndi cat ed on t he dr awi ngs or  as di r ect ed by t he Cont r act i ng Of f i cer ,  al l  
r emai ni ng l oose or  ot her wi se unsui t abl e mat er i al s shal l  be r emoved.   Al l  
depr essi ons shal l  be car ef ul l y  backf i l l ed t o gr ade.   I f  per vi ous mat er i al s 
ar e encount er ed i n t he f oundat i on depr essi ons,  t he ar eas shal l  be 
backf i l l ed wi t h f r ee- dr ai ni ng mat er i al s.   Ot her wi se,  t he depr essi ons shal l  
be backf i l l ed wi t h sui t abl e mat er i al s f r om adj acent  r equi r ed excavat i on,  or  
ot her  appr oved sour ce,  and compact ed t o a densi t y at  l east  equal  t o t hat  of  
t he adj acent  f oundat i on.   Any debr i s t hat  wi l l  i mpede t he pr oper  
i nst al l at i on and f i nal  appear ance of  t he gabi on l ayer  shal l  al so be 
r emoved,  and t he voi ds car ef ul l y  backf i l l ed and compact ed as speci f i ed 
above.   I mmedi at el y pr i or  t o pl aci ng t he mat er i al ,  t he Cont r act i ng Of f i cer  

SECTI ON 31 36 00  Page 22



shal l  i nspect  t he pr epar ed f oundat i on sur f ace,  and no mat er i al  shal l  be 
pl aced t her eon unt i l  t hat  ar ea has been appr oved.

3. 2   FI LTER PLACEMENT

Fi l t er  mat er i al  shal l  be spr ead uni f or ml y on t he pr epar ed f oundat i on 
sur f ace i n a manner  sat i sf act or y t o t he Cont r act i ng Of f i cer ,  and t o t he 
s l opes,  l i nes,  and gr ades as i ndi cat ed on t he dr awi ngs or  as di r ect ed.   
Pl aci ng of  f i l t er  mat er i al  by met hods,  whi ch wi l l  t end t o segr egat e 
par t i c l e s i zes,  wi l l  not  be per mi t t ed.   Any damage t o t he f oundat i on 
sur f ace dur i ng t he f i l t er  pl acement  shal l  be r epai r ed bef or e pr oceedi ng 
wi t h t he wor k.   Compact i on of  t he f i l t er  mat er i al s  wi l l  not  be r equi r ed,  
but  i t  shal l  be f i ni shed t o pr esent  a r easonabl y even sur f ace f r ee f r om 
mounds or  wi ndr ows.

3. 3   ASSEMBLY

3. 3. 1   Doubl e t wi st ed wi r e mesh Gabi ons

The gabi ons shal l  be opened and unf ol ded one by one on a f l at ,  har d 
sur f ace.   Gabi on uni t s over  1. 82 m 6 f oot  i n l engt h usual l y have an ext r a 
shi ppi ng f ol d,  whi ch must  be r emoved.   The si des,  ends and di aphr agms shal l  
be l i f t ed up i nt o a ver t i cal  posi t i on t o f or m an open box shape.   The back 
and t he f r ont  panel s of  t he gabi on shal l  be connect ed t o t he end panel s and 
cent er  di aphr agms.   The t op cor ner  of  t he end panel s and cent er  di aphr agms 
have a sel vedge wi r e ext endi ng appr oxi mat el y 100 mm 4 i nches out  f r om t he 
cor ner  edge.   The end panel s and t he di aphr agms shal l  be r ai sed t o a 
ver t i cal  posi t i on and t he sel vedge wi r e shal l  be wr apped ar ound t he edge 
wi r e of  t he t op and back panel s.  

[ 3. 3. 2   Doubl e Twi st ed Wi r e Mesh Revet  Mat t r esses

**************************************************************************
NOTE:   Remove t hi s par agr aph i f  not  needed.

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

The mat t r ess shal l  be l ai d on a f l at ,  har d sur f ace.   When t he uni t s  ar e 
unf ol ded f or  assembl y,  dependi ng on t hei r  l engt h,  t hey wi l l  have one or  t wo 
shi ppi ng f ol ds,  whi ch must  be r emoved.   The doubl e f l ap of  t he s i de panel  
shal l  be f ol ded i n and wi r ed t o t he di aphr agm.   At  t he cor ner s,  t he end 
f l aps shal l  be f ol ded al ong t he s i des and t he j oi nt  l aced up.   Each Revet  
mat t r ess shal l  be assembl ed i ndi v i dual l y,  by er ect i ng t he s i des,  ends and 
di aphr agms,  ensur i ng t hat  al l  cr eases ar e i n t he cor r ect  posi t i on and t he 
t ops of  al l  s i des ar e l evel .

] 3. 3. 3   Wel ded Wi r e Fabr i c Gabi ons[  and Gabi on Mat t r esses]

The gabi ons[  or  gabi on mat t r esses]  shal l  be opened and unf ol ded on a f l at ,  
har d sur f ace.   The uni t s shal l  be r ot at ed i nt o posi t i on and t he edges 
j oi ned wi t h f ast ener s f or  assembl y.   Wher e spi r al  f ast ener s ar e used,  t he 
ends shal l  be cr i mped t o secur e t hem i n pl ace.   Wher e l aci ng wi r e i s used,  
t he wi r e shal l  be wr apped wi t h al t er nat i ng doubl e and si ngl e l oops wi t h 
spaci ngs not  t o exceed 150 mm 6 i nches.   Ends shal l  be secur ed wi t h t wo 
compl et e r evol ut i ons and f i ni shed wi t h a one- hal f  hi t ch.   The same 
f ast eni ng pr ocedur es shal l  be used t o secur e i nt er i or  di aphr agms and end 
panel s.   When t wo gabi ons ar e pl aced si de by s i de,  t he t wo end panel s may 
be connect ed al ong t he ver t i cal  edges wi t h a s i ngl e spi r al  f ast ener .
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3. 4   LACI NG OPERATI ONS

3. 4. 1   Doubl e Twi st ed Wi r e Mesh Gabi ons[  and Mat t r esses]

Ei t her  l aci ng wi r e or  r i ng f ast ener s ar e per mi t t ed t o l ace doubl e t wi st ed 
wi r e mesh gabi ons[  or  r evet  mat t r esses] .

3. 4. 1. 1   Laci ng Wi r e

When usi ng l aci ng wi r e,  a pi ece of  wi r e 1. 2 t o 1. 5 t i mes t he l engt h of  t he 
edge t o be l aced shal l  be cut  of f .   I f  t he edge of  t he basket  i s  0. 91 m 3 
f oot  l ong,  no mor e t han 1. 2 t o 1. 5 m 4 t o 5 f eet  of  wi r e shoul d be used at  
a t i me t o l ace.   For  ver t i cal  j oi nt s,  st ar t i ng at  t he bot t om end of  t he 
panel ,  t he l aci ng wi r e shal l  be t wi st ed and wr apped t wo t i mes ar ound t he 
bot t om sel vedge and doubl e and si ngl e l oops shal l  be al t er nat ed t hr ough at  
i nt er val s not  bi gger  t han 100 t o 150 mm 4 t o 6 i nches.   The oper at i on shal l  
be f i ni shed by l oopi ng ar ound t he t op sel vedge wi r e.   The use of  pl i er s t o 
assembl e t he uni t s wi t h l aci ng wi r e i s nor mal l y r ecommended.

3. 4. 1. 2   St eel  Wi r e Ri ng Fast ener s

When st eel  wi r e r i ng f ast ener s ar e used,  t he r i ngs shal l  be i nst al l ed at  
t he t op and bot t om connect i ons of  t he end and cent er  di aphr agms.   The r i ng 
spaci ng shal l  be based on t he mi ni mum pul l  apar t  s t r engt h as speci f i ed i n 
TABLE 1.   I n any case,  t he maxi mum r i ng spaci ng al ong t he edges shal l  not  
exceed 0. 15 m 6 i nches.   The use of  ei t her  a mechani cal  or  a pneumat i c 
f ast eni ng t ool  f or  st eel  wi r e r i ng f ast ener s i s r equi r ed.   Ri ng f ast ener s 
shal l  be gal vani zed,  st ai nl ess st eel  or  Zn- 5 per cent  al umi num- mi schmet al  
al l oy coat ed.

3. 4. 2   Wel ded Wi r e Mesh Gabi ons[  and Mat t r esses]

Ei t her  l aci ng wi r e or  spi r al  bi nder s ar e per mi t t ed t o l ace wel ded wi r e mesh 
gabi ons[  or  gabi on mat t r esses] .   The empt y uni t s shal l  be pl aced on t he 
f oundat i on and i nt er connect ed wi t h t he adj acent  uni t  al ong t he t op,  bot t om 
and ver t i cal  edges usi ng spi r al  f ast ener s.   Laci ng wi r e may be used i n l i eu 
of  spi r al  bi nder s f or  t he i nt er connect i on of  gabi ons[  or  mat t r esses]  as 
speci f i ed above.   The connect i on wi t h l aci ng wi r e or  spi r al  bi nder s shal l  
be based on t he mi ni mum panel  t o panel  j oi nt  st r engt h as speci f i ed i n TABLE 
3.   Spi r al  bi nder s shal l  be scr ewed al ong t he connect i ng edges,  and t hen 
each end cr i mped t o secur e t he spi r al  i n pl ace.   Each l ayer  of  gabi ons[  or  
mat t r esses]  shal l  be i nt er connect ed t o t he under l y i ng l ayer  al ong t he 
f r ont ,  back and si des.

3. 5   I NSTALLATI ON AND FI LLI NG

Empt y gabi on[  and mat t r ess]  uni t s  shal l  be assembl ed i ndi v i dual l y and 
pl aced on t he appr oved sur f ace t o t he l i nes and gr ades as shown or  as 
di r ect ed,  wi t h t he s i des,  ends,  and di aphr agms er ect ed i n such a manner  t o 
ensur e t he cor r ect  posi t i on of  al l  cr eases and t hat  t he t ops of  al l  s i des 
ar e l evel .   Al l  gabi on uni t s shal l  be pr oper l y st agger ed [ hor i zont al l y ] [  
and ver t i cal l y ]  as shown i n t he const r uct i on dr awi ngs.   Fi ni shed gabi on[  or  
mat t r ess]  st r uct ur es shal l  have no gaps al ong t he per i met er  of  t he cont act  
sur f aces bet ween adj oi ni ng uni t s.   Al l  adj oi ni ng empt y gabi on uni t s  shal l  
be connect ed al ong t he per i met er  of  t hei r  cont act  sur f aces i n or der  t o 
obt ai n a monol i t hi c st r uct ur e.   Al l  l aci ng wi r e t er mi nal s shal l  be secur el y 
f ast ened.   Al l  j oi ni ng shal l  be made t hr ough sel vedge- t o- sel vedge or  
sel vedge- t o- edge wi r e connect i on;  mesh- t o- mesh or  sel vedge- t o- mesh wi r e 
connect i on i s pr ohi bi t ed except  i n t he case wher e basket s ar e of f set  or  
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st acked and sel vedge- t o- mesh or  mesh- t o- mesh wi r e connect i on woul d be 
necessar y.   As a mi ni mum,  a f ast ener  shal l  be i nst al l ed at  each mesh 
openi ng at  t he l ocat i on wher e mesh wi r e meet s sel vedge or  edge wi r e.

a.   The i ni t i al  l i ne of  basket  uni t s shal l  be pl aced on t he pr epar ed 
[ f i l t er  l ayer  sur f ace] [ f oundat i on]  and adj oi ni ng empt y basket s set  t o 
l i ne and gr ade,  and common si des wi t h adj acent  uni t s t hor oughl y l aced 
or  f ast ened.   They shal l  be pl aced i n a manner  t o r emove any k i nks f r om 
t he mesh and t o a uni f or m al i gnment .   The basket  uni t s t hen shal l  be 
par t i al l y  f i l l ed t o pr ovi de anchor age agai nst  def or mat i on and 
di spl acement  dur i ng t he f i l l i ng oper at i on.   The st one shal l  be pl aced 
i n t he uni t s as speci f i ed i n par agr aph St one Fi l l ,  subpar agr aph 
Gr adat i on,  par t  b.

b.   Undue def or mat i on and bul gi ng of  t he mesh shal l  be cor r ect ed pr i or  t o 
f ur t her  st one f i l l i ng.   Car e shal l  be t aken,  when pl aci ng t he st one by 
hand or  machi ne,  t o assur e t hat  t he PVC coat i ng on gabi ons wi l l  not  be 
damaged.   Al l  v i s i bl e f aces shal l  be f i l l ed wi t h some hand pl acement  t o 
ensur e a neat  and compact  appear ance and t hat  t he voi d r at i o i s  kept  t o 
a mi ni mum.

c.   Uni f or ml y over f i l l  gabi ons [ and mat t r esses]  by about  25 t o 50 mm 1 t o 2 
i nches t o compensat e f or  f ut ur e r ock set t l ement s.   Gabi ons [ and 
mat t r esses]  can be f i l l ed by any k i nd of  ear t h- f i l l i ng equi pment ,  such 
as a backhoe,  gr adal l ,  cr ane,  et c.   The maxi mum hei ght  f r om whi ch t he 
st ones may be dr opped i nt o t he basket s shal l  be 0. 91 t o 1. 20 m 3 t o 4 
f eet .   I f  PVC coat ed mat er i al s ar e used,  no wor k shal l  t ake pl ace 
unl ess t he ambi ent  t emper at ur e i s  above - 7 degr ees C 20 degr ees F.

3. 5. 1   Doubl e Twi st ed Wi r e Mesh Gabi ons

Af t er  t he f oundat i on has been pr epar ed,  t he pr e- assembl ed gabi ons shal l  be 
pl aced i n t hei r  pr oper  l ocat i on t o f or m t he st r uct ur e.   Gabi ons shal l  be 
connect ed t oget her  and al i gned bef or e f i l l i ng t he basket s wi t h r ock.   Al l  
connect i ons ( panel - t o- panel )  and basket - t o- basket  shal l  be al r eady car r i ed 
out  as descr i bed i n par agr aph ASSEMBLY.   St one f i l l  shal l  have a gr adat i on 
of  0. 10 t o 0. 20 m 4 t o 8 i nches,  as descr i bed i n par agr aph Gr adat i on,  and 
shal l  be pl aced i n 0. 30 m 1 f oot  l i f t s .   Cel l s shal l  be f i l l ed t o a dept h 
not  exceedi ng 0. 30 m 1 f oot  at  a t i me.   The f i l l  l ayer  shoul d never  be mor e 
t han 0. 30 m 1 f oot  hi gher  t han any adj oi ni ng cel l .   St i f f ener s or  i nt er nal  
cr oss t i es shal l  be i nst al l ed i n al l  f r ont  and si de of  t he gabi ons at  1/ 3 
and 2/ 3 of  t he hei ght  f or  0. 91 m 3 f eet  or  hi gher  gabi ons,  as t he cel l  i s  
bei ng f i l l ed.   St i f f ener s shal l  be i nst al l ed i n t he cent er  of  t he cel l s.   I n
 0. 46 m 1. 5 f oot  hi gh uni t s,  st i f f ener s or  i nt er nal  cr osst i es ar e not  
r equi r ed.   I nt er nal  cr oss t i es,  or  al t er nat i vel y t he pr ef or med st i f f ener s,  
shal l  be l ooped ar ound t hr ee t wi st ed wi r e mesh openi ngs at  each basket  f ace 
and t he wi r e t er mi nal s shal l  be secur el y t wi st ed t o pr event  t hei r  
l ooseni ng.   The number  of  voi ds shal l  be mi ni mi zed by usi ng a wel l - gr aded 
st one i n or der  t o achi eve a dense,  compact  st one f i l l .   Al l  cor ner s shal l  
be secur el y connect ed t o t he nei ghbor i ng basket s of  t he same l ayer  bef or e 
f i l l i ng t he uni t s.   When mor e t han one l ayer  of  gabi ons i s r equi r ed,  i n 
or der  f or  t he i ndi v i dual  uni t s t o become i ncor por at ed i nt o one cont i nuous 
st r uct ur e,  t he next  l ayer  of  gabi ons shal l  be connect ed t o t he l ayer  
under neat h af t er  t hi s l ayer  has been secur el y c l osed.   Gabi ons shal l  be 
uni f or ml y over f i l l ed by about  25 t o 50 mm 1 t o 2 i nches t o compensat e f or  
f ut ur e r ock set t l ement s.
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[ 3. 5. 2   Doubl e Twi st ed Wi r e Mesh Revet  Mat t r esses

**************************************************************************
NOTE:   Remove t hi s par agr aph i f  not  needed.

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

Af t er  bei ng assembl ed,  t he r evet  mat t r esses shal l  be pl aced i n t hei r  pr oper  
l ocat i on and secur el y at t ached t o t he adj acent  uni t s.   For  st r uct ur al  
i nt egr i t y,  al l  adj oi ni ng empt y uni t s shal l  be connect ed by means of  l aci ng 
wi r e or  r i ng f ast ener s al ong t he edges of  t hei r  cont act  sur f aces i n or der  
t o f or m a monol i t hi c st r uct ur e.   Revet  mat t r esses shal l  be pl aced and 
secur el y connect ed whi l e empt y.   The f i l l i ng shal l  be done uni t  by uni t ;  
however ,  sever al  uni t s can be pr e- assembl ed pr i or  t o f i l l i ng t he uni t s.   
Revet  mat t r ess uni t s shal l  be f i l l ed wi t h har d,  dur abl e,  c l ean st one havi ng 
a gr adat i on as i ndi cat ed i n par agr aph Gr adat i on.   Car e shal l  be t aken t o 
ensur e t hat  di aphr agm t ops ar e accessi bl e f or  wi r i ng.   On sl opes,  t he Revet  
mat t r ess shal l  be l ai d wi t h t he 1. 83 m 6 f oot  di mensi on ( wi dt h)  
l ongi t udi nal l y t o t he s l ope and pr ogr essi ng up t he s l ope,  except  f or  smal l  
di t ches or  wher e ot her wi se speci f i ed i n t he pr oj ect .   When t he i nst al l at i on 
i s per f or med on a s l ope,  t he f i l l i ng of  t he basket s shal l  s t ar t  f r om t he 
l ower  s i de of  t he bank.   Wher e Revet  mat t r esses ar e t o be pl aced on st eep 
sl opes ( 3H t o 2V) ,  t he uni t s shal l  be secur ed by har dwood pegs dr i ven i nt o 
t he gr ound j ust  bel ow t he upper  end panel ,  at  1. 83 m 6 f oot  cent er s,  or  as 
speci f i ed i n t he pr oj ect .   When t he Revet  mat t r ess i s t o be pl aced over  a 
geot ext i l e,  car e shal l  be t aken t o ensur e t hat  any pr oj ect i ng ends of  wi r e 
ar e bent  upwar d t o avoi d punct ur i ng or  t ear i ng t he c l ot h.   Li ds shal l  be 
secur el y connect ed t o t he ends of  t he mat t r ess and t o t he t op s i des and 
di aphr agms usi ng al t er nat e doubl e and si ngl e l oops,  or  st eel  wi r e r i ng 
f ast ener s,  as i ndi cat ed i n par agr aph FOUNDATI ON PREPARATI ON.   I n case t hat  
mor e adj acent  bases ar e t o be cover ed at  one t i me,  mesh r ol l s  shal l  be used 
i n pl ace of  uni t  s i ze l i ds.   Revet  mat t r esses shal l  be uni f or ml y over f i l l ed 
by about  25 t o 50 mm 1 t o 2 i nches t o compensat e f or  f ut ur e r ock 
settlements.

] 3. 5. 3   Wel ded Wi r e Fabr i c Gabi ons

Af t er  t he f oundat i on has been l evel ed,  t he assembl ed gabi ons shal l  be 
pl aced i n t hei r  pr oper  l ocat i on t o f or m t he st r uct ur e.   Car e shal l  be t aken 
t o ensur e t hat  t he t op of  t he di aphr agms ar e al i gned cor r ect l y.   The 
di aphr agms shal l  be secur el y connect ed by ei t her  spi r al  bi nder s or  l aci ng 
wi r e.   Gabi ons shal l  be connect ed t oget her  and al i gned bef or e f i l l i ng t hem 
wi t h 100 t o 200 mm 4 t o 8 i nch di amet er  r ocks.   Rock f i l l i ng mat er i al  shal l  
be as speci f i ed i n par agr aph Gr adat i on and shal l  be pl aced i n 0. 30 m 1 f oot  
l i f t s .   The f i l l  l ayer  shal l  be car ef ul l y  hand- packed and br aced t o pr event  
bul gi ng.   St i f f ener s shal l  be pr ovi ded ever y 0. 30 m 12 i nch l evel s f or  0. 91 
m 3 f oot  or  hi gher  gabi ons.   St i f f ener s shal l  be f or med f r om l aci ng wi r e 
and pl aced acr oss t he cor ner s at  0. 30 m 12 i nches f r om t he cor ner ,  
pr ovi di ng a di agonal  br aci ng.   Pr ef or med hooked st i f f ener s can be 
ut i l i zed.   Car e shal l  be t aken t o ensur e t he number  of  voi ds i s mi ni mi zed 
by usi ng a wel l - gr aded st one and avoi di ng l ar ge r ocks i n or der  t o achi eve a 
dense,  compact  compar t ment .   Af t er  each 0. 30 m 1 f oot  l i f t  has been pl aced,  
i t  shal l  be l evel ed f or  t he next  l i f t .   Al most  al l  gabi on st r uct ur es 
consi st  of  mor e t han one cour se of  gabi ons;  i n or der  t hat  t he i ndi v i dual  
gabi ons may become i ncor por at ed i nt o one cont i nuous st r uct ur e,  t hey shal l  
be wi r ed t o nei ghbor i ng gabi ons and t he cour se bel ow,  bef or e f i l l i ng.   
Gabi ons shal l  be uni f or ml y over f i l l ed by about  25 t o 50 mm 1 t o 2 i nches t o 
compensat e f or  f ut ur e r ock set t l ement s.
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[ 3. 5. 4   Wel ded Wi r e Fabr i c Gabi on Mat t r esses

**************************************************************************
NOTE:   Remove t hi s par agr aph i f  not  needed.

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

Af t er  bei ng assembl ed,  t he Gabi on mat t r esses shal l  be pl aced i n t hei r  
pr oper  l ocat i on and secur el y at t ached t o t he adj acent  uni t s.   For  
st r uct ur al  i nt egr i t y,  al l  adj oi ni ng empt y uni t s shal l  be connect ed by means 
of  l aci ng wi r e or  spi r al  bi nder s al ong t he edges of  t hei r  cont act  sur f aces 
i n or der  t o f or m a monol i t hi c st r uct ur e.   Gabi on mat t r esses shal l  be pl aced 
and secur el y connect ed whi l e empt y.   The f i l l i ng shal l  be done uni t  by 
uni t ;  however ,  i t  i s  r ecommended t hat  sever al  uni t s be pr e- assembl ed pr i or  
t o f i l l i ng t he uni t s.   Gabi on mat t r ess uni t s shal l  be f i l l ed wi t h har d,  
dur abl e,  c l ean st one havi ng a gr adat i on as i ndi cat ed i n par agr aph 
Gr adat i on.   Car e shal l  be t aken t o ensur e t hat  di aphr agm t ops ar e 
accessi bl e f or  wi r i ng.

a.   On sl opes,  t he Gabi on mat t r ess shal l  be l ai d wi t h t he 1. 83 m 6 f oot  
di mensi on ( wi dt h)  l ongi t udi nal  t o t he bank,  wi t h t he except i on of  smal l  
di t ches or  when ot her wi se speci f i ed i n pr oj ect .   When t he i nst al l at i on 
i s per f or med on a s l ope,  t he f i l l i ng of  t he uni t s shal l  s t ar t  f r om t he 
l ower  s i de of  t he bank.   Wher e Gabi on mat t r esses ar e t o be pl aced on 
st eep sl opes ( 3H t o 2V) ,  t he uni t s shal l  be secur ed by gal vani zed pi pes 
dr i ven i nt o t he gr ound i nsi de t he upper  end panel ,  at  1. 83 m 6 f oot  
cent er s,  or  as speci f i ed i n t he pr oj ect .

b.   When t he Gabi on mat t r ess i s t o be pl aced over  a geot ext i l e,  car e shal l  
be t aken t o ensur e t hat  any pr oj ect i ng ends of  wi r e ar e bent  upwar d t o 
avoi d punct ur i ng or  t ear i ng t he c l ot h.

c.   Li ds shal l  be secur el y connect ed t o t he ends of  t he mat t r ess and t o t he 
s i des and di aphr agms usi ng al t er nat e doubl e and si ngl e l oops,  or  st eel  
wi r e r i ng f ast ener s,  as i ndi cat ed i n par agr aph FOUNDATI ON PREPARATI ON.   
I n case t hat  mor e adj acent  bases ar e t o be cover ed at  one t i me,  mesh 
r ol l s  can be used i n pl ace of  uni t  s i ze l i ds.   Gabi ons mat t r esses shal l  
be uni f or ml y over f i l l ed by about  25 t o 50 mm 1 t o 2 i nches t o 
compensat e f or  f ut ur e r ock set t l ement s.

] 3. 5. 5   Non- Rect angul ar  Shapes

Gabi on[  and mat t r ess]  uni t s can conf or m t o bends up t o a r adi us of  
cur vat ur e of  18 t o 21 m 60 t o 70 f eet  wi t hout  al t er at i ons.   Uni t s shal l  be 
secur el y connect ed t oget her  f i r st ,  and be pl aced t o t he r equi r ed cur vat ur e,  
hol di ng t hem i n posi t i on by st aki ng t he uni t s t o t he gr ound wi t h har dwood 
pegs bef or e f i l l i ng.   For  ot her  shapes,  bevel s and mi t er s can be easi l y 
f or med by cut t i ng and f ol di ng t he panel s t o t he r equi r ed angl es.

3. 6   CLOSING

Li ds shal l  be t i ght l y secur ed al ong al l  edges,  ends and di aphr agms i n t he 
same manner  as descr i bed f or  assembl i ng.   Adj acent  l i ds may be secur el y 
at t ached si mul t aneousl y.   The panel  edges shal l  be pul l ed t o be connect ed 
usi ng t he appr opr i at e c l osi ng t ool s wher e necessar y.   Si ngl e poi nt  l ever age 
t ool s,  such as cr owbar s,  may damage t he wi r e mesh and shal l  not  be used.   
Al l  end wi r es shal l  t hen be t ur ned i n.

       - -  End of  Sect i on - -
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