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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  suppl y i ng and i nst al l i ng wi r e r ope 
( new or  r epl acement )  needed by gat e oper at i ng 
devi ces ( i . e.  spi l l way gat es,  t ai nt er  gat es,  et c. )

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

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

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

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

PART 1   GENERAL

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on i s based on t he 
assumpt i on t hat  a s i ngl e Cont r act or  wi l l  be 
r esponsi bl e f or  suppl y and i nst al l at i on of  t he wi r e 
r ope.   Pl ease r ef er  t o US Ar my Cor ps of  Engi neer s 
Engi neer  Manual  1110- 2- 3200 Wi r e Rope Sel ect i on 
Cr i t er i a f or  Gat e- Oper at i ng Devi ces (
http://www.publications.usace.army.mil/Portals/76/Publications/EngineerManuals/EM_1110-2-3200.pdf
) pr i or  t o edi t i ng t hi s sect i on.   I t  i s  r ecommended 
t hat  t he desi gner  t al k wi t h wi r e r ope manuf act ur er s 
t o get  t hei r  consensus t hat  t he pr oposed wi r e r ope 
t ype can be manuf act ur ed and used successf ul l y .

I f  a speci f i cat i on i s needed onl y f or  suppl y of  wi r e 
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r ope,  or  f or  i nst al l at i on of  wi r e r ope,  t her e ar e 
exampl e speci f i cat i ons i ncl uded i n t he appendi ces of  
US Ar my Cor ps of  Engi neer s Engi neer  Manual  
1110- 2- 3200 Wi r e Rope Sel ect i on Cr i t er i a f or  
Gat e- Oper at i ng Devi ces (
http://www.publications.usace.army.mil/Portals/76/Publications/EngineerManuals/EM_1110-2-3200.pdf
) .   I t  i s  al so assumed t he wi r e r ope i s f or  
r epl acement  f or  a gat e oper at i ng devi ce.   Par agr aphs 
wr i t t en i n r egar d t o r emoval  of  exi st i ng wi r e r ope,  
and cl eani ng dr ums and sheaves woul d need t o be 
del et ed i f  t he appl i cat i on i s f or  a new i nst al l at i on.

Ensur e pr oduct s used i n t hi s sect i on compl y wi t h 
Feder al  pr ocur ement  pr ef er ence under  Sect i on 9002 of  
t he Far m Secur i t y and Rur al  I nvest ment  Act  of  2002.   
See Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG f or  
r equi r ement s associ at ed wi t h EPA desi gnat ed pr oduct s.

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

1. 1   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 A148/ A148M ( 2014)  St andar d Speci f i cat i on f or  St eel  
Cast i ngs,  Hi gh St r engt h,  f or  St r uct ur al  
Purposes

ASTM A351/ A351M ( 2018)  St andar d Speci f i cat i on f or  
Cast i ngs,  Aust eni t i c ,  f or  
Pr essur e- Cont ai ni ng Par t s

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

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

U. S.  GENERAL SERVI CES ADMI NI STRATI ON ( GSA)

FS RR- W- 410 ( Rev H)  Wi r e Rope and St r and

WI RE ROPE TECHNI CAL BOARD ( WRTB)

WRTB ( 2005)  Wi r e Rope User s Manual

1. 2   SYSTEM DESCRI PTI ON

1. 2. 1   Wi r e Rope Wor k Pl an

The wor k r equi r ed i n accor dance wi t h t hi s speci f i cat i on i s of  a compl i cat ed 
nat ur e,  r equi r i ng t echni cal  exper t i se and pl anni ng.   Submi t  a wor k pl an,  
whi ch wi l l  i ndi cat e how t he exi st i ng wi r e r ope wi l l  be r emoved and how t he 
new wi r e r ope wi l l  be i nst al l ed,  wi t hout  damagi ng ei t her  exi st i ng equi pment  
or  t he new wi r e r ope.   The appr oved wor k pl an must  submi t t ed and appr oved 
bef or e any wor k can be per f or med.   I ncl ude t he f ol l owi ng i n t he pl an:

Removal  pl an f or  ol d wi r e r ope.
Un- r eel i ng and i nst al l at i on pl ans f or  new wi r e r ope.
Pl an f or  t ensi oni ng wi r e r opes.
Schedul e f or  del i ver y.
Schedul e f or  i nst al l at i on.
Lubr i cat i on met hod.
Fi el d t ensi oni ng met hod.

1. 2. 2   Wi r e Rope Saf et y Pl an

The wor k ar ea,  condi t i ons of  wor k ar ea( s) ,  and t ype of  wor k r equi r ed can 
cr eat e consi der abl e pot ent i al  f or  acci dent s.   Submi t  a saf et y pl an 
i ndi cat i ng how acci dent s wi l l  be pr event ed.   I ncl ude i n t he saf et y pl an 
det ai l s  of  how t he wi r e r ope wi l l  be handl ed and i nst al l ed t o mi ni mi ze t he 
r i sk t o per sonnel .   Per f or m wor k i n accor dance wi t h EM 385- 1- 1.   I ncl ude 
t he saf et y pr ovi s i ons of  t hi s sect i on i n t he saf et y pl an r equi r ed by 
[ Sect i on [ _____]  SPECI AL CONTRACT REQUI REMENTS]  [ Sect i on 01 35 26 
GOVERNMENT SAFETY REQUI REMENTS]  [ _____] .

1. 2. 3   Tool s,  Equi pment  and Exper t i se

**************************************************************************
NOTE:   The l ast  sent ence may or  may not  be needed,  
or  consi der  pr opane power ed equi pment .

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

The wor k may t ake pl ace [ over  wat er ]  i n ar eas wi t h l i mi t ed vent i l at i on.   
[ Onl y el ect r i c  or  ai r  power ed t ool s and equi pment  wi l l  be al l owed wi t hi n 
t hose ar eas ( no i nt er nal  combust i on engi nes wi l l  be al l owed) . ]

1. 3   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 .

SECTI ON 35 01 70. 13  Page 5



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

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

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

Wi r e Rope Wor k Pl an;  G[ ,  [ _____] ]

Wi r e Rope Saf et y Pl an;  G[ ,  [ _____] ]

Manuf act ur er ' s Qual i f i cat i ons;  G[ ,  [ _____] ]

Super vi sor ' s Qual i f i cat i ons;  G[ ,  [ _____] ]

SD- 02 Shop Dr awi ngs

End Ter mi nat i ons;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a
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Lubr i cat i on;  G[ ,  [ _____] ]

Pr e- St r et chi ng;  G[ ,  [ _____] ]

End Ter mi nat i on At t achment  Met hod;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Tensi on Test i ng;  G[ ,  [ _____] ]

At t achi ng and Pr oof  Loadi ng Ter mi nat i ons;  G[ ,  [ _____] ]

Wi r e St r engt h and Duct i l i t y ;  G[ ,  [ _____] ]

Pr e- For mi ng;  G[ ,  [ _____] ]

St r ess Rel i ef  " ( Wr appi ng Test ) " ;  G[ ,  [ _____] ]

Zi nc Coat i ng;  G[ ,  [ _____] ]

End Ter mi nat i ons;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

Warranty

Type of  Wi r e Rope;  G[ ,  [ _____] ]

Tensi on Test i ng Equi pment ;  G[ ,  [ _____] ]

1. 4   SUPERVI SOR' S QUALI FI CATI ONS

Submi t  t he super vi sor ' s exper i ence i n t he i nst al l at i on of  wi r e r ope.   The 
super vi sor  must  have per f or med wor k s i mi l ar  t o t hat  r equi r ed i n t hi s 
cont r act  on at  l east  t hr ee separ at e occasi ons.   The super vi sor  must  be on 
s i t e at  al l  t i mes when wi r e r ope i s bei ng del i ver ed,  st or ed,  un- r eel ed,  
dur i ng t est i ng,  i nst al l at i on,  and af t er  i nst al l at i on t est i ng.   Submi t  t he 
Cont r act or ' s I nst al l at i on Super vi sor ' s exper i ence r ecor d bef or e wor k at  t he 
s i t e may begi n.

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG 

1. 5. 1   General

[ The wor k and st or age ar eas ar e as i ndi cat ed [ on Dr awi ng _____] ]  [ or  as 
di r ect ed by t he Cont r act i ng Of f i cer ] .   Wi nd t he wi r e r opes on spool s i n t he 
same di r ect i on as t hey wer e bent  dur i ng manuf act ur i ng.   Cover  t he [ coi l s ]  
[ spool s]  f or  pr ot ect i on f r om r ai n,  snow,  and/ or  r oad spat t er  dur i ng 
shipping.

1. 5. 2   I nspect i on on Del i ver y

**************************************************************************
NOTE:   Consi der  al t er i ng or  del et i ng t hi s par agr aph 
t o r educe cost  i f  t he wi r e r ope can be i nspect ed 
compl et el y,  whi l e bei ng i nst al l ed.

**************************************************************************
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Upon del i ver y t o t he wor k or  st or age ar ea,  i nspect  t he wi r e [ r opes]  [ r opes 
and socket s]  i n t he pr esence of  t he Cont r act i ng Of f i cer .   I nspect  t he wi r e 
r ope f or  di ngs,  k i nks or  ot her  damage. [   Unr eel  t he wi r e r opes f r om spool  
t o spool  t o al l ow compl et e i nspect i on of  t he wi r e r opes over  t hei r  ent i r e 
l engt h.   Per f or m t he unr eel i ng/ r eel i ng oper at i on,  and f ur ni sh ext r a spool s 
or  any ot her  equi pment  r equi r ed. ]   Upon compl et i on of  t he i nspect i on,  
f ur ni sh t he Cont r act i ng Of f i cer  wi t h a wr i t t en r epor t  of  t he r esul t s.

1. 5. 3   Storage

Af t er  del i ver y,  st or e t he wi r e r opes i n wel l  vent i l at ed encl osur es i n t he  
st or age ar ea and pr ot ect  f r om t he el ement s.

1. 6   ENVI RONMENT PRECAUTI ONS

Take speci al  car e t o pr event  any mat er i al s of  any t ype f al l i ng i nt o or  
cont ami nat i ng wat er s sur r oundi ng t he wor k s i t e.   I mmedi at el y not i f y  t he 
Cont r act i ng Of f i cer  i f  mat er i al s f al l  i nt o or  cont ami nat e wat er s.

1. 7   WARRANTY

**************************************************************************
NOTE:   Desi gner  shoul d cont act  wi r e r ope 
manuf act ur er s t o det er mi ne t he ext ent  of  
manuf act ur er ' s war r ant i es avai l abl e.   War r ant i es may 
var y wi t h t ype of  r ope and appl i cat i on.

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

Submi t  s i gned copi es or  t he manuf act ur er ' s war r ant y of  a [ 1] [ _____]  year [ s]  
war r ant y f or  al l  mat er i al s and ser vi ces pr ovi ded under  t hi s sect i on.

PART 2   PRODUCTS

2. 1   WI RE ROPE[  AND SOCKETS]

Pr ovi de wi r e r ope [ and socket s]  whi ch ar e t he st andar d pr oduct  of  a 
manuf act ur er  r egul ar l y engaged i n t he manuf act ur e of  wi r e r ope,  and t hat  
essent i al l y  dupl i cat e pr oduct s havi ng been i n sat i sf act or y use f or  at  l east  
5 year s pr i or  t o [ bi d openi ng]  [ pr oposal  eval uat i on] .   Submi t  
manuf act ur er ' s qual i f i cat i ons st at ement .

2. 1. 1   Quantity

Fur ni sh [ _____]  wi r e r opes [ wi t h end t er mi nat i ons ( socket s)  [ at  bot h 
ends] ] .   Each wi r e r ope must  be [ of  t he l engt h i ndi cat ed on Dr awi ng No.  
[ _____] ,  and wi t hi n t he t ol er ance al so i ndi cat ed on t hat  dr awi ng. ]  [ [ _____]  
met er s f eet  i n l engt h. ]   Wi nd t he wi r e r ope on r eel s i n l engt hs such t hat  
[ _____]  sect i ons,  each wi t h a l engt h of  [ _____]  met er s f eet  avai l abl e f or  
use,  as spl i c i ng wi l l  not  be al l owed.

2. 1. 2   Type of  Wi r e Rope

**************************************************************************
NOTE:   Sel ect i on shoul d be based on EM 1110- 2- 3200,  
Fed Spec RR- W- 410,  and t he Wi r e Rope User s Manual .   
Consi der  f l at t ened st r and i n appl i cat i ons wher e wi r e 
r ope wr aps on a di sk- l ayer ed dr um.

**************************************************************************
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The wi r e r ope must  be of  t he f ol l owi ng t ype:

2. 1. 2. 1   St r and Conf i gur at i on

[ 6x19 Seal e]  [ 7x19 Seal e]  [ 6x26 War r i ngt on Seal e]  [ 6X37 War r i ngt on Seal e]  
[ _______] ;  [ Fl at t ened st r and]

2. 1. 2. 2   Lay

**************************************************************************
NOTE:   The advant ages of  l ang l ay wi r e r ope ar e 
di scussed i n mor e det ai l  i n EM 1110- 2- 3200.  I n many 
Ar my Cor p of  Engi neer s appl i cat i ons exi st i ng r egul ar  
l ay wi r e r ope woul d best  be r epl aced by l ang l ay 
wi r e r ope.

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

[ Ri ght ,  l ang]  [ Lef t ,  l ang]  [ Ri ght ,  r egul ar ]  [ Lef t ,  r egul ar ]

2. 1. 2. 3   Diameter

[ _____]  mm i nch,  wi t h a t ol er ance of  mi nus and pl us 5 per cent

2. 1. 2. 4   Finish

[ Gal vani zed]  [ Pl ai n]

[ 2. 1. 2. 5   Mi ni mum Br eaki ng St r engt h

[ _____]  kN [ pounds]  [ t ons]

] 2. 1. 2. 6   Material

**************************************************************************
NOTE:   St ai nl ess st eel  wi r e r opes t ends t o abr ade on 
i t sel f  when wr apped on di sk- l ayer ed dr ums.   Some 
manuf act ur er s ar e quest i oni ng t he wi sdom of  maki ng 
r egul ar  l ay st ai nl ess st eel  wi r e r ope wi t h f l at t ened 
st r ands,  as t he col d- wor ki ng t ends t o be excessi ve 
and weaken t he r ope.   St r ess r el i evi ng t o al l evi at e 
t he col d wor ki ng can be di f f i cul t  and i nconsi st ent  
wi t h t he st ai nl ess st eel s.   St ai nl ess st eel  shoul d 
not  be used i n sal t wat er  appl i cat i ons because of  
suscept i bi l i t y  t o cr evi ce cor r osi on.  I f  t hey ar e 
used,  t hey must  be i nspect ed r egul ar l y.

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

[ Ext r a i mpr oved pl ow st eel ]  [ AI SI  302 st ai nl ess]  [ AI SI  304 st ai nl ess]  
[_____]

2. 1. 2. 7   Cor e Type

**************************************************************************
NOTE:   I t  i s  not  r ecommended t hat  f i ber  cor e be used 
f or  a gat e l i f t i ng devi ce.

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

I ndependent  wi r e r ope cor e
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2. 1. 2. 8   Pre-Formed

**************************************************************************
NOTE:   Ther e i s no r eason not  t o pr ef or m.

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

[ Yes]  [ No]

2. 1. 3   Pre-Stretching

**************************************************************************
NOTE:   I n t he f ol l owi ng par agr aphs t he manuf act ur er  
i s  t asked wi t h some t est i ng.   Thi s i s  i nt ent i onal ,  
as per sonnel  who ar e f ami l i ar  wi t h t he r equi r ed 
pr ocedur es shoul d per f or m t hese t asks.

Pr e- st r et chi ng i s hi ghl y r ecommended f or  
i nst al l at i ons wi t h mul t i - r ope dr ums,  because i ni t i al  
st r et ch i n t he wi r e r opes t ends t o be uneven.   
Pr e- st r et chi ng wi l l  l i kel y r esul t  a mor e equal  
t ensi on bet ween t he r opes.   I t  i s  al so r ecommended 
f or  ot her  wi r e r ope so t hat  f i nal  l engt h af t er  use 
wi l l  be c l oser  t o l engt h at  t he t i me of  i nst al l at i on.

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

Submi t  Pr e- St r et chi ng Pr ocedur e.   Pr e- st r et ch t he [ wi r e r ope. ]  [ wi r e r opes 
bef or e at t achi ng t hei r  end t er mi nat i ons. ]   Thi s i s  done by subj ect i ng t hem 
t o t hr ee cycl es at  40 per cent  of  i t s  nomi nal  st r engt h.   Hol d t he 40 per cent  
l oads f or  5 mi nut es wi t h 5 per cent  l oads f or  5 mi nut es bet ween cycl es.   A 
met hod of  dynami c pr e- st r et chi ng may be pr oposed.

2. 1. 4   Wi r e St r engt h and Duct i l i t y

Per f or m t est i ng i n accor dance wi t h FS RR- W- 410 t o ver i f y wi r e st r engt h and 
duct i l i t y .   Submi t  t est  r esul t s.

2. 1. 5   Pre-forming

Pr ovi de pr e- f or med wi r e r ope,  and per f or m t est i ng i n accor dance wi t h 
FS RR- W- 410 t o ver i f y pr e- f or mi ng.   Submi t  t est  r esul t s.

2. 1. 6   St r ess Rel i ef  " ( Wr appi ng Test ) "

St r ess r el i eve t he wi r e r ope,  and per f or m t est i ng i n accor dance wi t h 
FS RR- W- 410 t o ver i f y st r ess r el i ef .   Submi t  t est  r esul t s.

2. 1. 7   Wel d Di st r i but i on

Wi r e j oi nt s i n any st r and must  not  be c l oser  t han 450 mm 18 i nches i n any 
strand.

2. 1. 8   Galvanizing

**************************************************************************
NOTE:   Wi r e r ope woven f r om gal vani zed wi r es wi l l  
have much bet t er  r esi st ance t o cor r osi on t han 
un- gal vani zed wi r e r ope woven f r om bar e car bon 
st eel .   I t  wi l l  al so have bet t er  r esi st ance t o 
cor r osi on t han wi r e r ope woven f r om dr awn gal vani zed 
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wi r e.   However ,  i t  wi l l  al so have a s i gni f i cant l y 
l ower  st r engt h.   I f  f ul l  s t r engt h i s r equi r ed,  t hen 
use wi r e r ope woven f r om pl ai n car bon st eel  or  f r om 
dr awn gal vani zed wi r e dependi ng on how i mpor t ant  
cor r osi on r esi st ance i s.   I f  f ul l  s t r engt h i s not  
r equi r ed,  but  hi gh cor r osi on r esi st ance i s r equi r ed,  
use wi r e r opes woven f r om gal vani zed wi r e and 
per f or m t he z i nc coat  t est  t o ver i f y t he z i nc 
t hi ckness.   See FS RR- W- 410 f or  i nf or mat i on on t he 
r at e of  z i nc coat i ng.   Of  cour se st ai nl ess st eel  
wi r e r ope woul d not  be gal vani zed,  and t hi s ent i r e 
par agr aph woul d be del et ed.

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

[ The wi r e r ope must  be woven f r om dr awn gal vani zed wi r e.   That  i s ,  t he 
wi r es gal vani zed pr i or  t o t hei r  l ast  dr awi ng oper at i on.   The wi r e r ope must  
have t he same accept ed i ndust r y st andar ds f or  nomi nal  st r engt h as i t  woul d,  
had i t  not  been gal vani zed. ]  [ The wi r e r opes must  be woven f r om gal vani zed 
wi r e.   Zi nc must  be appl i ed at  a r at e of  [ _____]  gr ams per  squar e met er  
ounces per  squar e f oot  of  wi r e sur f ace.   The manuf act ur er  must  per f or m 
t est i ng i n accor dance wi t h FS RR- W- 410 t o ver i f y t he z i nc coat i ng has been 
appl i ed at  t he r equi r ed r at e.   Submi t  t est  r esul t s . ]

2. 1. 9   St r and Pi t ch Lengt h

Not  be l ess t han 4- 1/ 2 t i mes t he nomi nal  r ope di amet er .

2. 1. 10   Cor e St r and Wi r es

The number  of  wi r es i n t he cor e st r and must  be equal  t o or  gr eat er  t han t he 
number  of  wi r es i n t he ot her  st r ands.   Use t he same mat er i al  as t he wi r es 
i n t he ot her  st r ands,  or  use a mat er i al  wi t h a l ower  t ensi l e st r engt h.

2. 1. 11   End Ter mi nat i ons

**************************************************************************
NOTE:   EM 1110- 2- 3200 di scusses mat er i al s and 
coat i ngs,  and at t achment  met hods f or  socket s.   Not e 
t hat  t he wi r e r ope i ndust r y usual l y r ecommends 
r epl aci ng socket s when r epl aci ng wi r e r ope.   Socket s 
ar e usual l y sel ect ed f r om a cat al og,  however  t hey 
can be cust om f abr i cat ed.   Spel t er  socket s ar e t he 
Ar my Cor p of  Engi neer s st andar d f or  end 
t er mi nat i ons.   Swaged socket s can be speci f i ed but  
ar e not  sui t abl e f or  l ang l ay r ope.  Bot h t ypes 
shoul d devel op 100 per cent  of  t he wi r e r ope 
st r engt h.   Mol t en z i nc shoul d not  be used wi t h 
st ai nl ess st eel  spel t er  socket s.   Mol t en z i nc or  
epoxy r esi n spel t er  socket s shoul d not  be used wi t h 
st ai nl ess st eel  wi r e r ope i n sal t wat er  appl i cat i ons 
due t o suscept i bi l i t y  t o cr evi ce cor r osi on.   I f  t hey 
ar e used,  t hey must  be i nspect ed r egul ar l y.   Swaged 
socket s can be used i n sal t wat er  appl i cat i ons.

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

Submi t  shop [ f abr i cat i on]  dr awi ngs,  as speci f i ed.   [ The wi r e r ope end 
t er mi nat i ons must  be [ an open]  [ a c l osed]  spel t er  socket  t ype wi t h pour ed 
z i nc or  epoxy r esi n.   Spel t er  socket s must  be [ f or ged]  [ cast  al l oy]  
[ gal vani zed st eel ]  [ s t ai nl ess st eel ]  [ swaged t ype of  car bon st eel  sui t abl e 
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f or  col d f or mi ng] . ]  [ Pr ovi de f abr i cat ed wi r e r ope end t er mi nat i ons as 
i ndi cat ed [ on Dr awi ng No.  [ _____] ] ,  and cast  f r om [ st eel  conf or mi ng t o 
ASTM A148/ A148M,  Gr ade 105- 85]  [ st ai nl ess st eel  conf or mi ng t o 
ASTM A351/ A351M CF8M]  [ _____] .   Secur e t he wi r e r ope i n f abr i cat ed socket s 
wi t h pour ed z i nc or  epoxy r esi n. ]

2. 1. 12   Tensi on Test i ng

Submi t  r ope t ensi on t est  r epor t .   Per f or m a t ensi on t est  t o ver i f y t he wi r e 
r ope meet s t he accept ed i ndust r y st andar ds f or  nomi nal  st r engt h.   Test  t wo 
r ope sampl es t o f ai l ur e t o be sur e t he expect ed per f or mance l evel  has been 
met .   Per f or m t he t est  usi ng sui t abl e t ensi on t est i ng equi pment  and by 
qual i f i ed per sonnel .   Submi t  cer t i f i cat i on of  r ope t ensi on t est i ng devi ce.   
Cut  t he r ope sampl es t o no l ess t han 1 met er  3 f eet  of  l engt h.   The t est  
wi l l  not  be consi der ed val i d i f  t he f ai l ur e occur s l ess t han 50 mm 2 i nches 
f r om ei t her  socket  or  hol di ng mechani sm.   Rel at i ve speed bet ween t he 
machi ne heads must  not  exceed 25 mm 1 i nch per  mi nut e.

[ 2. 1. 13   At t achi ng and Pr oof  Loadi ng Ter mi nat i ons

**************************************************************************
NOTE:   EM1110- 2- 3200 suggest s t hat  pr e- st r et chi ng 
t he wi r e r ope and pr oof  l oadi ng t he t er mi nat i ons 
mi ght  be accompl i shed si mul t aneousl y.   However ,  f or  
mul t i - r ope dr ums t he wi r e r ope woul d need t o be 
pr e- st r et ched f i r st  t o be sur e t hey ar e c l oser  t o 
t hei r  f i nal  cor r ect  l engt h bef or e at t achi ng t he 
t er mi nat i ons.   I f  t he socket s must  be at t ached i n 
t he f i el d del et e t hi s par agr aph.

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

The manuf act ur er  must  at t ach t he end t er mi nat i ons af t er  pr e- st r et chi ng t he 
wi r e r ope.   The end t er mi nat i on at t achment  met hod must  be as i ndi cat ed on 
Dr awi ng No.  [ _____] .   Af t er  t hei r  at t achment ,  pr oof  l oad t he wi r e r opes at  
40 per cent  of  nomi nal  st r engt h of  t he r ope.   Measur e t he l engt h of  t he wi r e 
r opes t o t he near est  0. 25 mm 0. 01 i nch at  a l oad of  [ _____] .   Submi t  pr oof  
l oad of  t er mi nat i ons t est  r epor t  and measur ed r ope l engt hs.

] 2. 2   LUBRICATION

**************************************************************************
NOTE:   Al l  f r equent l y used wi r e r ope shoul d be 
l ubr i cat ed,  however ,  i f  oper at i on i s i nf r equent ,  i t  
may be best  t o speci f y t hat  i t  not  be l ubr i cat ed.  
Expl ai ned i n EM 1110- 2- 3200,  some cases wher e t he 
wi r e r ope i s r ar el y oper at ed,  t he pr esence of  a 
heavy l ubr i cant  wi l l  i ncr ease cor r osi on on wi r e 
r opes.  Car bon st eel  wi r e r opes i n sal t wat er  
appl i cat i ons shoul d have a dur abl e pr ot ect i ve 
l ubr i cant  coat i ng.

I f  t he end user  has t hei r  own l ubr i cat i on pr oduct ,  
t hey may pr ovi de t he l ubr i cant .

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

Submi t  manuf act ur er ' s l i t er at ur e  f or  f act or y and f i el d l ubr i cant .   The 
f i el d and f act or y l ubr i cant s must  be compat i bl e.   [ Lubr i cat e t he wi r e r opes 
at  t he manuf act ur i ng f aci l i t y .   Appl y t he l ubr i cant  wi t h equi pment  capabl e 
of  f or c i ng t he l ubr i cant  bet ween t he r ope wi r es,  i ncl udi ng t he cent er  
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st r and. ]  [ Do not  l ubr i cat e t he wi r e r ope. ]  [ Lubr i cant  wi l l  be suppl i ed by 
t he Gover nment . ]

PART 3   EXECUTI ON

3. 1   REMOVAL OF EXI STI NG WI RE ROPE

Af t er  i t s  r emoval ,  t he exi st i ng r emoved wi r e r ope becomes t he Cont r act or ' s 
pr oper t y.   Remove f r om t he s i t e f ol l owi ng al l  f eder al ,  st at e,  and l ocal  
l aws and r egul at i ons.

3. 2   EXAMINATION

I t  i s  hi ghl y r ecommended t hat  bi dder s v i s i t  t he s i t e bef or e submi t t i ng 
bi ds.   Dr awi ngs and ver bal  descr i pt i ons cannot  f ul l y  descr i be t he ef f or t  
r equi r ed t o sat i sf act or i l y  compl et e t he cont r act  wor k.   [ A pr e- bi d s i t e 
v i s i t ,  bet ween t he dat es of  [ _____]  and [ _____]  can be ar r anged by 
cont act i ng [ _____]  at  t el ephone number  [ _____] . ]   [ See Sect i on [ _____]  f or  
s i t e v i s i t  ar r angement s. ]

3. 2. 1   QA I nspect i ons

Up t o t wo r epr esent at i ves of  t he Cont r act i ng Of f i cer  wi l l  be pr esent  t o 
wi t ness t he var i ous manuf act ur i ng pr ocesses f or  t he wi r e r ope.   At  a 
mi ni mum,  a s i t e v i s i t  wi l l  be made t o wi t ness t he t ensi on t est ,  and t he 
wi r e r ope wi l l  be i nspect ed upon del i ver y.   I nspect i on dur i ng r emoval  of  
t he exi st i ng wi r e r ope and i nst al l at i on of  t he new wi r e r ope wi l l  be 
ongoing.

3. 2. 2   Ver i f y Di mensi ons

Af t er  becomi ng f ami l i ar  wi t h t he det ai l s  of  t he wor k,  ver i f y di mensi ons i n 
t he f i el d,  and i mmedi at el y advi se t he Cont r act i ng Of f i cer  of  any 
di scr epanci es bef or e per f or mi ng any wor k.

3. 3   ATTACHI NG SOCKETS

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  t he socket s ar e t o 
be at t ached at  t he wi r e r ope f act or y.

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

At t ach t he end t er mi nat i ons t o t he wi r e r ope [ as i ndi cat ed]  [ i n accor dance 
wi t h Dr awi ng No.  [ ______] ]  and t he r ecommendat i ons of  WRTB.

3. 4   CLEAN DRUMS AND SHEAVES

Cl ean al l  dr um and sheave gr ooves wi t h a power  wi r e br ush,  and i nspect  t hem 
f or  wear ,  abr asi on,  cor r osi on or  ot her  r oughness and ver i f y t hei r  
di mensi ons ar e sui t abl e f or  t he new wi r e r ope.   I mmedi at el y advi se t he 
Cont r act i ng Of f i cer  of  any pr obl ems.

3. 5   LUBRICATION

Lubr i cat e t he wi r e r opes af t er  t hey ar e i nst al l ed,  but  bef or e 
br eak- i n/ t est i ng.   Submi t  t he pr oposed met hod i n t he wor k pl an.
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3. 6   UN- REELI NG AND I NSTALLI NG WI RE ROPE

**************************************************************************
NOTE:   EM1110- 2- 3200 suggest s at  l east  t wo and 
pr ef er abl y t hr ee dead wr aps of  t he r ope on t he dr um.

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

At t ach t he wi r e r ope( s)  t o spool s or  pul l eys as [ i ndi cat ed]  [ shown on 
Dr awi ng No.  [ _____] ] .   Wi nd t he wi r e r ope under  adequat e t ensi on and gui de 
t he each end of  t he r ope( s)  t o i t s  pr oper  l ocat i on.   Wi nd t he wi r e r ope i n 
t he same di r ect i on i t  was bent  dur i ng i t s manuf act ur e.   Ensur e t hat  no 
t wi st s or  l oops occur .   Do not  i nst al l  wi r e r ope damaged dur i ng 
i nst al l at i on by k i nki ng,  and r emove f r om t he s i t e.   Submi t  t he pr oposed 
met hod of  un- r eel i ng and i nst al l i ng i n t he wor k pl an.

3. 7   FI ELD TENSI ONI NG [ SI NGLE LI NE]  [ MULTI - LI NE]  HOI STS

Adj ust  t he wi r e r ope t ensi on of  [ s i ngl e l i ne] [ mul t i - l i ne]  hoi st s t o ensur e 
t hat  t hey shar e l oad equal l y.   Submi t  t he pr oposed  f i el d t ensi oni ng 
met hodi n t he wor k pl an.  [ For  each mul t i - l i ne hoi st  r ope dr um,  f i nal  t ensi on 
val ues f or  each r ope must  be no mor e t han pl us or  mi nus 5 per cent  f r om t he 
aver age of  t he i ndi v i dual  r ope t ensi on val ues.   For  t wo mul t i - l i ne hoi st s 
on a gat e,  t he t ot al  wi r e r ope l oad on each hoi st  i s  comput ed by summi ng 
t he measur ed t ensi on val ues f or  al l  wi r e r opes on a hoi st . ]   The t ot al  wi r e 
r ope l oad on each hoi st  must  be wi t hi n a r ange l ess t han or  equal  t o 0. 5 
per cent  of  t he aver age of  t he t wo t ot al  wi r e r ope l oads.   Measur e and 
adj ust  wi r e r ope t ensi ons whi l e keepi ng t he gat e pr oper l y posi t i oned and 
al i gned[  i n t he s l ot ] .   Af t er  " br eak- i n/ t est i ng"  t est  t he r opes t o 
det er mi ne i f  t hey shar e l oad equal l y,  and i f  not ,  r e- t ensi on.

3. 8   BREAK-IN/TESTING

Af t er  i nst al l at i on i s compl et e,  r un t he gat e- oper at i ng devi ce t hr ough [ one]  
[ t wo]  [ t hr ee]  [ f our ]  [ _____]  compl et e cycl es,  f ul l y  open t o f ul l y  c l osed.

3. 9   ORDERLY WORK AREA/ SI TE CLEANUP

Mai nt ai n neat  and or der l y st or age and wor k ar eas.   The Cont r act  wi l l  not  be 
consi der ed compl et e unt i l  al l  t he t ool s,  equi pment  and pr oper t y have been 
r emoved f r om t he s i t e,  and t he st or age and wor k ar eas have been r est or ed.   
Remove al l  di r t ,  debr i s,  l i t t er  et c.  f r om pr oj ect  and di spose of  i n a 
pr oper  manner .

       - -  End of  Sect i on - -
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