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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,  Tai 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 Criteria 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.

SECTION 35 01 70.13  Page 3



I f  a speci f i cat i on i s needed onl y f or  suppl y of  wi r e 
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 ( l i nk above) .   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 REQUI REMENTS AND 
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 si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

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

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

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM A148/A148M (2020; E 2020) Standard Specification for 
Steel Castings, High Strength, for 
Structural Purposes

ASTM A351/A351M (2018) Standard Specification for 
Castings, Austenitic, for 
Pressure-Containing Parts

ASTM A1023/A1023M (2019) Standard Specification for Stranded 

SECTION 35 01 70.13  Page 4



Carbon Steel Wire Ropes for General 
Purposes

ASTM E1571 (2011; R 2016; E 2016) Standard Practice 
for Electromagnetic Examination of 
Ferromagnetic Steel Wire Rope

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (2014) Safety -- Safety and Health 
Requirements Manual

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FS RR-W-410 (2020; Rev J) Wire Rope and Strand

WIRE ROPE TECHNICAL BOARD (WRTB)

WRTB (2005) Wire Rope Users Manual

1.2   SUBMITTALS

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

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

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

Choose t he f i r st  br acket ed i t em f or  Navy,  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.

**************************************************************************
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Government approval is required for submittals with a "G" or "S" 
classification.  Submittals not having a "G" or "S" classification are 
[for Contractor Quality Control approval.][for information only.  When 
used, a code following the "G" classification identifies the office that 
will review the submittal for the Government.]  Submit the following in 
accordance with Section 01 33 00  SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Wire Rope Work Plan ; G[, [_____]]

Wire Rope Safety Plan ; G[, [_____]]

Contractor Qualifications ; G[, [_____]]

Contractor Installation Qualifications ; G[, [_____]]

Wire Rope Tensioning Plan ; G[, [_____]]

Wire Rope Flux Leakage Test Plan ; G[, [_____]]

SD-02 Shop Drawings

End Terminations ; G[, [_____]]

SD-03 Product Data

Lubrication ; G[, [_____]]

Pre-Stretching ; G[, [_____]]

End Termination Attachment Method ; G[, [_____]]

SD-06 Test Reports

Tension Testing ; G[, [_____]]

Attaching and Proof Loading Terminations ; G[, [_____]]

Wire Strength and Ductility ; G[, [_____]]

Pre-Forming ; G[, [_____]]

Stress Relief "(Wrapping Test)" ; G[, [_____]]

Zinc Coating ; G[, [_____]]

End Terminations ; G[, [_____]]

Wire Rope Magnetic Flux Leakage Test Results (Pre-Installation) ; G
[, [_____]]

Wire Rope Magnetic Flux Leakage Test Results (Post-Installation) ; G
[, [_____]]

SD-07 Certificates

Warranty
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Type of Wire Rope ; G[, [_____]]

Tension Testing Equipment ; G[, [_____]]

Wire Rope Tension Equipment Calibration Certifications ; G[, 
[_____]]

Tension Equipment Operator Qualifications ; G[, [_____]]

SD-09 Manufacturer's Field Reports

Delivery Report

1.3   CONTRACTOR INSTALLATION QUALIFICATIONS

Submit the contractor installation qualifications for installation of the 
wire rope.  The Contractors' installer must have performed work similar to 
that required in this contract on at least three separate occasions.  The 
Contractors' installer must be on site at all times when wire rope is 
being delivered, stored, un-reeled, during testing, installation, and 
after installation testing.

1.4   SYSTEM DESCRIPTION

**************************************************************************
NOTE:   The wi r e r ope wor k pl an submi t t al  i s  onl y 
appl i cabl e i f  t he cont r act  wor k i nvol ves f i el d 
i nst al l at i on.   Thi s i s not  needed f or  a suppl y 
contract.

I f  t he wi r e r ope wor k pl an i s needed,  t he desi gner  
shoul d car ef ul l y consi der  al l  st eps whi ch ar e l i kel y 
t o accompl i sh t he wi r e r ope r epl acement .   Add i t ems 
bel ow t he wi r e r ope wor k pl an par agr aph as needed.

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

1.4.1   Wire Rope Work Plan

Submit a work plan for Government approval indicating how the existing 
wire rope will be removed and how the new wire rope will be installed 
prior to field work proceeding.  Describe specific details and practices 
considering the current condition of existing equipment.  At a minimum 
include the following topics in the plan:

a.  Schedule for delivery.
b.  Removal plan for old wire rope.
c.  Un-reeling and installation plans for new wire rope.
d.  Plan for tensioning wire ropes.
e.  Schedule for delivery.
f.  Schedule for installation.
g.  Lubrication method.
h.  Field tensioning method.

1.4.2   Wire Rope Safety Plan

Submit a safety plan for approval indicating how work will conform to 
EM 385-1-1 .  Include details of how the wire rope will be handled and 
installed to minimize the risk to personnel.  [Include the safety 
provisions of this section in the safety plan required by [Section [_____] 
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SPECIAL CONTRACT REQUIREMENTS] [Section 01 35 26  GOVERNMENTAL SAFETY 
REQUIREMENTS].]

1.4.3   Tools, Equipment and Expertise

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

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

The work may take place [over water] in areas with limited ventilation.  
[Only electric or air powered tools and equipment will be allowed within 
those areas (no internal combustion engines will be allowed inside of 
machinery spaces or indoors).]

1.5   DELIVERY, STORAGE, AND HANDLING 

1.5.1   General

[The work and storage areas are as indicated on the plans] [or as directed 
by the Contracting Officer].  Wind the wire ropes on spools in the same 
direction as they were bent during manufacturing.  Cover the [coils] 
[spools] for protection from rain, snow, and/or road debris during 
shipping.

1.5.2   Inspection on Delivery

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

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

Upon delivery to the work or storage area, inspect the wire [ropes] [ropes 
and sockets] in the presence of the Contracting Officer.  Inspect the wire 
rope for dings, kinks or other damage.[  Unreel the wire ropes from spool 
to spool to allow complete inspection of the wire ropes over their entire 
length.  Perform the unreeling/reeling operation, and furnish extra spools 
or any other equipment required.]  Upon completion of the inspection, 
furnish the Contracting Officer with a written delivery report  of the 
results.

1.5.3   Storage

Store wire rope on site in a [covered] location stated on the plans.  
[After delivery, store spooled wire rope in well ventilated enclosures in 
the  storage area and protect from the elements.]

1.6   ENVIRONMENT PRECAUTIONS

Submit lubricant catalog data for environmental applicability review. 

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

Submit signed copies of a [1][_____] year[s] warranty for all materials 
and services provided under this section.

PART 2   PRODUCTS

2.1   WIRE ROPE[ AND SOCKETS]

Provide wire rope [and sockets] which are the standard product of a 
Contractor regularly engaged in the manufacture of wire rope, and that 
essentially duplicate products having been in satisfactory use for at 
least 5 years prior to [bid opening] [proposal evaluation].  Submit 
Contractor qualifications  statement.

2.1.1   Quantity

Furnish [_____] wire ropes [with end terminations (sockets) [at both 
ends]].  Each wire rope must be [of the length indicated on Drawing No. 
[_____], and within the tolerance also indicated on that drawing.] 
[[_____] meters feet  in length.]  Wind the wire rope on reels in lengths 
such that [_____] sections, each with a length of [_____] meters feet  
available for use, as splicing will not be allowed.

2.1.2   Type of Wire Rope

**************************************************************************
NOTE:   Base sel ect i ons 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.

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

Provide wire ropes as follows:

2.1.2.1   Strand Configuration

[6x19 Seale] [7x19 Seale] [6x26 Warrington Seale] [6X37 Warrington Seale] 
[_______]; [Flattened strand]

2.1.2.2   Lay

**************************************************************************
NOTE:   The advant ages of  Lang 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 Lang l ay 
wi r e r ope.

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

[Right, Lang] [Left, Lang] [Right, regular] [Left, regular]

2.1.2.3   Diameter

[_____]  mm inch , with a tolerance of minus and plus 5 percent

2.1.2.4   Finish

[Galvanized] [Plain]
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[ 2.1.2.5   Minimum Breaking Strength

[_____]  kN  [pounds] [tons]

] 2.1.2.6   Material

**************************************************************************
NOTE:   St ai nl ess st eel  wi r e r ope 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.   Do not  use st ai nl ess 
st eel  wi r e r ope 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 and add O&M 
manual  r equi r ement  f or  r equi r ed dur at i on of  wi r e 
r ope i nspect i on.

Kevl ar  wi r e r ope has speci f i c  needs whi ch must  be 
i ncl uded i f  i t ' s  desi r ed t o be used.   Kevl ar  r ope i s 
ver y suscept i bl e t o abr asi on damage and must  be 
pr ot ect ed wi t h a j acket .  See EM- 1110- 2- 3200.

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

[Extra improved plow steel] [AISI 302 stainless] [AISI 304 
stainless][Kevlar] [_____]

2.1.2.7   Core 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.

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

Independent wire rope core.

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.   
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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.

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

Submit Pre-Stretching procedure.  Pre-stretch the [wire rope] [wire ropes 
before attaching their end terminations] in accordance with 
ASTM A1023/A1023M .  This is done by subjecting them to three cycles at 40 
percent of its nominal strength.  Hold the 40 percent loads for 5 minutes 
with 5 percent loads for 5 minutes between cycles.  A method of dynamic 
pre-stretching may be proposed.

2.1.4   Wire Strength and Ductility

Perform testing in accordance with FS RR-W-410  to verify wire strength and 
ductility.  Submit test results.

2.1.5   Pre-forming

Provide pre-formed wire rope, and perform testing in accordance with 
FS RR-W-410  to verify pre-forming.  Submit test results.

2.1.6   Magnetic Flux Leakage Testing

**************************************************************************
NOTE:   Magnet i c f l ux l eakage t est i ng i s an NDT 
met hod t o exami ne wi r e r ope f or  i nt er nal  def ect s.  I t  
pr ovi des a basel i ne condi t i on f or  new wi r e r ope.  I f  
a Di st r i ct  does not  r equi r e t he basel i ne condi t i on 
f or  f ut ur e wi r e r ope i nspect i on/ mai nt enance,  t he NDT 
t est i ng may be r emoved f r om t he spec.  

Cont r act or s may pr ef er  t o per f or m t hi s i nspect i on 
dur i ng i nst al l at i on of  t he wi r e r ope,  as t hi s i s t he 
easi est  met hod t o compl et e 100 per cent  t est i ng.  
Af t er  t he r ope i s i nst al l ed,  t he f ul l  l engt h of  wi r e 
r ope cannot  be i nspect ed wi t hout  sever al  set ups.  

Excer pt  f r om EM 1110- 2- 3200 ( 2016)  par agr aph 8- 3. m 
st at es:   "  NDT can be used t o det er mi ne t he i nt er nal  
condi t i on of  wi r e r ope.  However ,  t her e ar e 
condi t i ons t hat  cannot  or  may not  be det ect ed,  such 
as br eaks i n smal l  wi r es,  c l osel y- spaced br oken 
wi r es,  br oken wi r e ver sus pi t  cor r osi on,  and 
possi bl y ot her  def ect s.  The per cent age of  out er  
wi r es compar ed t o t he t ot al  cr oss sect i onal  ar ea of  
wi r e r ope i s 36 per cent  t o 44 per cent .  Thus,  NDT can 
pr ovi de val uabl e i nf or mat i on on t he condi t i on of  
over  50 per cent  of  t he wi r e r ope ar ea.  The end user  
shoul d r ecogni ze t hat  NDT i s a val uabl e t ool  t hat  
never t hel ess does have some l i mi t at i ons.  I t  al so 
does not  r equi r e openi ng up t he r ope and damagi ng i t  
i n t he pr ocess.  The l oss of  met al l i c  cr oss- sect i onal  
ar ea and l ocal  f aul t s,  such as br oken i ndi v i dual  
wi r es and st r ands can usual l y,  but  not  al ways be 
detected."

**************************************************************************
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Perform magnetic flux leakage testing for [25][50][100] percent of the 
wire rope to identify defects that are pre-existing in the ropes.  Perform 
the testing prior to the rope being installed.  Repeat the testing after 
the rope has been installed.  Perform the testing in accordance with 
ASTM E1571.  Personnel performing the testing must be qualified in 
accordance with the requirements of ASTM E1571.

Prepare and submit a Wire Rope Flux Leakage Test Plan  that details the 
step-by-step procedure to inspect the ropes.  Detail any differences in 
the testing procedure between the pre-installation testing and 
post-installed testing.  Include in the plan the qualifications of the 
personnel who will be performing the testing, and the up-to-date 
calibration certificates of the test instruments.

Prepare and submit Wire Rope Magnetic Flux Leakage Test Results 
(Pre-Installation)  and Wire Rope Magnetic Flux Leakage Test Results 
(Post-Installation)  reports.  Reports must contain the results from the 
Magnetic Flux Leakage Testing.  Include the following in each report:

a.  Identify which wire rope(s) the report covers.  Reports must identify 
which end of the wire rope that the testing started from and all data 
must be identified by the corresponding rope.

b.  Identify all local flaw (LF) and loss of metallic cross-sectional area 
(LMA) indications that are detected during testing.  Document where 
the indications are located along the rope.  For post-installation 
reports only; identify which LF and LMA indications are new from the 
pre-installation testing.

c.  Verification from the Contractor that all LF or LMA indications are 
within acceptable values for that kind of defect.

2.1.7   Stress Relief "(Wrapping Test)"

Stress relieve the wire rope, and perform testing in accordance with 
FS RR-W-410  to verify stress relief.  Submit test results.

2.1.8   Weld Distribution

Wire joints in any strand must not be closer than  450 mm  18 inches  in any 
strand.

2.1.9   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 
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 zi 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 
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r at e of  z i nc coat i ng.   St ai nl ess st eel  or  Kevl ar  
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.

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

  [Weave the wire rope from drawn galvanized wire.  That is, the wires 
galvanized prior to their last drawing operation.  The wire rope must have 
the same accepted industry standards for nominal strength as it would, had 
it not been galvanized.] [Weave the wire ropes from galvanized wire.  
Apply zinc at a rate of [_____]  grams per square meter  ounces per square 
foot  of wire surface.  The Contractor must perform testing in accordance 
with FS RR-W-410  to verify the zinc coating  has been applied at the 
required rate.  Submit test report.] [Apply zinc coating by either the 
electrolytic plating process or by hot dipping in molten zinc.  The weight 
of the zinc coating on each wire must be as specified in ASTM A1023/A1023M .]

2.1.10   Strand Pitch Length

Must not be less than 4-1/2 times the nominal rope diameter.

2.1.11   Core Strand Wires

The number of wires in the core strand must be equal to or greater than 
the number of wires in the other strands.  Use the same material as the 
wires in the other strands, or use a material with a lower tensile 
strength.

2.1.12   End Terminations

**************************************************************************
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  Lang 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.   Do not  use mol t en zi nc wi t h st ai nl ess 
st eel  spel t er  socket s.   Do not  use mol t en zi nc or  
epoxy r esi n spel t er  socket s 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.   Swaged socket s 
can be used i n sal t wat er  appl i cat i ons.

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

Submit shop [fabrication] drawings, as specified.  [The wire rope end 
terminations must be [an open] [a closed] spelter socket type with poured 
zinc or epoxy resin.  Spelter sockets must be [forged] [cast alloy] 
[galvanized steel] [stainless steel] [swaged type of carbon steel suitable 
for cold forming].] [Provide fabricated wire rope end terminations as 
indicated [on Drawing No. [_____]], and cast from [steel conforming to 
ASTM A148/A148M , Grade 105-85] [stainless steel conforming to 
ASTM A351/A351M  CF8M] [_____].  Secure the wire rope in fabricated sockets 
with poured zinc or epoxy resin.]
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2.1.13   Tension Testing

Submit rope tension test report.  Perform a tension test to verify the 
wire rope meets the accepted industry standards for nominal strength.  
Test two rope samples to failure to be sure the expected performance level 
has been met.  Perform the test using suitable tension testing equipment  
and by qualified personnel.  Submit certification of rope tension testing 
device.  Cut the rope samples to no less than  1 meter  3 feet  of length.  
The test will not be considered valid if the failure occurs less than  50 mm
 2 inches  from either socket or holding mechanism and the test must be 
repeated.  Relative speed between the machine heads must not exceed  25 mm  
1 inch  per minute.

[ 2.1.14   Attaching and Proof Loading Terminations

**************************************************************************
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 Contractor must attach the end terminations after pre-stretching the 
wire rope.  [The end termination attachment method  is indicated on the 
plans.]  After their attachment, proof load the wire ropes at 40 percent 
of nominal strength of the rope.  Measure the length of the wire ropes to 
the nearest  0.25 mm  0.01 inch  at a load of [_____].  Submit proof load of 
terminations test report and measured rope lengths.

] 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  may 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 .

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

Submit literature for proposed factory and field lubricant.  The field and 
factory lubricants must be compatible.  [Lubricate the wire ropes at the 
time of manufacture.  Apply the lubricant with equipment capable of 
forcing the lubricant between the rope wires, including the center 
strand.] [Do not lubricate the wire rope.] [Lubricant will be supplied by 
the Government.]
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PART 3   EXECUTION

3.1   REMOVAL OF EXISTING WIRE ROPE

Existing removed wire rope becomes the Contractors' property after 
removal.  Remove from the site following all federal, state, and local 
laws and regulations.

3.2   EXAMINATION

**************************************************************************
NOTE:   I nser t  dat es i n t hi s par agr aph f or  suppl y 
cont r act s t hat  pr i mar i l y i nvol ve wi r e r ope and do 
not  have f ul l  f r ont  end sect i ons.   

For  mul t i - sect i on desi gn bi d bui l d cont r act s s i t e 
v i s i t  dat es ar e t ypi cal l y i ncl uded i n t he 
Cont r act i ng f r ont  end document s.  Del et e t hi s 
par agr aph and i ncl ude t he dat es i n t he f r ont  end.

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

[ It is recommended that bidders visit the site before submitting bids.  A 
pre-bid site visit, between the dates of [_____] and [_____] can be 
arranged by contacting [_____] at telephone number [_____].  [See Section 
[_____] for site visit arrangements.]

] 3.2.1   QA Inspections

Provide means for Government witness inspections at the Contractors' 
manufacturing facility.  Up to two representatives of the Contracting 
Officer will be present to witness the various manufacturing processes for 
the wire rope.  At a minimum, a site visit will be made by the Government 
to witness the tension test, and the wire rope will be inspected upon 
delivery.  Inspection during removal of the existing wire rope and 
installation of the new wire rope will be ongoing.  Provide means for 
remote or teleconference inspection upon request.

3.2.2   Verify Dimensions

After becoming familiar with the details of the work, verify dimensions in 
the field, and immediately advise the Contracting Officer of any 
discrepancies before performing any work.

3.3   ATTACHING 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.

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

Attach the end terminations to the wire rope [as indicated] [in accordance 
with Drawing No. [______]] and the recommendations of WRTB.

3.4   CLEAN DRUMS AND SHEAVES

Clean all drum and sheave grooves with a power wire brush, and inspect 
them for wear, abrasion, corrosion or other roughness and verify their 
dimensions are suitable for the new wire rope.  Immediately advise the 
Contracting Officer of any problems.
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3.5   LUBRICATION

Lubricate the wire ropes after they are installed, but before 
break-in/testing.  Submit the proposed method in the work plan.

3.6   UN-REELING AND INSTALLING WIRE ROPE

**************************************************************************
NOTE:   EM 1110- 2- 3200 suggest s at  l east  t wo and 
pr ef er abl y t hr ee dead wr aps on t he r ope on t he dr um.

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

Attach the wire rope(s) to spools or pulleys as shown on the plans.  Wind 
the wire rope under adequate tension and guide the each end of the rope(s) 
to its proper location.  Wind the wire rope in the same direction it was 
bent during its manufacture.  Ensure that no twists or loops occur.  Do 
not install wire rope damaged during installation by kinking, and remove 
from the site.  Submit the proposed method of un-reeling and installing in 
the work plan.

3.7   FIELD TENSIONING [SINGLE LINE] [MULTI-LINE] HOISTS

3.7.1   Field Tensioning Plan

Submit a wire rope tensioning plan  that includes:

1. Pre-Opening Tension Measurements and Adjustments
2. Initial Tension Measurements and Adjustments
3. Final Tension Measurements and Adjustments.

Adjust the wire rope tension of [single line][multi-line] hoists to ensure 
that they share load equally.  Submit the proposed field tensioning method 
in the work plan. [For each multi-line hoist rope drum, final tension 
values for each rope must be no more than plus or minus 5 percent from the 
average of the individual rope tension values.  For two multi-line hoists 
on a gate, the total wire rope load on each hoist is computed by summing 
the measured tension values for all wire ropes on a hoist.]  The total 
wire rope load on each hoist must be within a range less than or equal to 
0.5 percent of the average of the two total wire rope loads.  Measure and 
adjust wire rope tensions while keeping the gate properly positioned and 
aligned[ in the slot].  After "break-in/testing" test the ropes to 
determine if they share load equally, and if not, re-tension.

[ 3.7.2   Tensioning Instrumentation and Certificates

At every phase of the tensioning process, take tension measurements of the 
hoist wire rope using a tension meter.  Submit Wire Rope Tension Equipment 
Calibration Certifications , which includes certifications for current 
calibration and tension measurement accuracy.  Operators of the tension 
measuring equipment must be trained by the Contractor to use the equipment 
and have experience performing tension measurements using the equipment.  
Submit tension equipment operator qualifications  detailing the training 
and experience of the operator of the tension equipment.
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][ 3.7.3   Pre-Opening Tensioning Measurements

Pre-opening tensioning must achieve a tension value for each rope within a 
range that is equal to ten (10) percent of the average of the wire ropes 
initial tension values.  For the [two (2)][_____] [hoists on a 
gate][_____], the total wire rope load on each [hoist][_____] must be 
computed by summing the measured tension values for all wire ropes on a 
[hoist][_____].  The total wire rope load on each [hoist][_____] must be 
within a range equal to five (5) percent of the average of the [two 
(2)][_____] total wire rope loads.

][ 3.7.4   Tensioning Procedure

Observe the [gate][_____] stopped [two (2)][_____] times prior to 
operating the equipment to check rope tension.  Adjust rope tension during 
the pre-opening stops until all hoist ropes for the equipment have 
approximately equal tensions.  The first pre-opening stop must occur when 
the wire ropes are supporting approximately 10 percent load.  The second 
pre-opening stop must occur when the wire ropes are supporting 
approximately 75 percent equipment load.

][ 3.7.5   Initial Tensioning Measurements

For each [hoist][_____] rope drum, initial tensioning of the wire ropes 
must achieve a tension value for each rope within a range that is equal to 
five (5) percent of the average of the wire ropes initial tension values.  
For the [two (2)][_____] [hoists][_____], the total wire rope load on each 
[hoist][_____] must be computed by summing the measured tension values for 
all wire ropes on a [hoist][_____].  The total wire rope load on each 
[hoist][_____] must be within a range equal to 0.5 percent of the average 
of the two (2)[_____] total wire rope loads.  Wire rope tensions must be 
measured and adjusted while keeping the [gate][_____] properly positioned 
and aligned in the [slot][_____].

] 3.8   BREAK-IN/TESTING

After installation is complete, run the gate-operating device through 
[one] [two] [three] [four] [_____] complete cycles, fully open to fully 
closed.

3.9   ORDERLY WORK AREA/SITE CLEANUP

Maintain neat and orderly storage and work areas.  The Contract will not 
be considered complete until all the tools, equipment and property have 
been removed from the site, and the storage and work areas have been 
restored.  Remove all dirt, debris, litter etc. from project and dispose 
of in a proper manner.

       -- End of Section --
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