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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 f abr i cat i on,  assembl y,  
del i ver y,  and i nst al l at i on of  s l i de gat es and 
act uat or s .  Thi s sect i on was or i gi nal l y devel oped 
f or  USACE Ci vi l  Wor ks pr oj ect s.

Br acket s ar e used i n t he t ext  t o i ndi cat e desi gner  
choi ces or  l ocat i ons wher e t ext  must  be suppl i ed by 
t he desi gner .

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

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

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

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

PART 1   GENERAL

1. 1   SCOPE

The wor k pr ovi ded f or  her ei n consi st s of  f ur ni shi ng al l  pl ant ,  l abor ,  
mat er i al s and equi pment  and desi gni ng,  manuf act ur i ng,  f act or y t est i ng,  
del i ver i ng,  st or i ng,  i nst al l i ng and f i el d t est i ng [ __#___]  s l i de gat es and 
act uat or s compl et e wi t h al l  necessar y accessor i es and appur t enances,  al l  
as shown on t he cont r act  dr awi ngs and speci f i ed her ei n.   Cast - I r on s l i de 
gat es must  be const r uct ed and assembl ed i n accor dance wi t h AWWA C560.   
Fabr i cat ed St ai nl ess- St eel  s l i de gat es must  be const r uct ed and assembl ed 
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i n accor dance wi t h AWWA C561.   El ect r i c act uat or s must  meet  t he 
r equi r ement s of  AWWA C542.   El ect r i cal  wor k i s speci f i ed i n t he appl i cabl e 
sect i ons of  Di v i s i on 26 -  ELECTRI CAL.

1. 2   GENERAL REQUI REMENTS

>The cont r act  dr awi ngs i ndi cat e t he r equi r ement s and gener al  ar r angement  of
t he s l i de gat es and act uat or s.  The sl i de gat es and assembl y must  f i t  i nt o 
t he al l ot t ed space and al l ow adequat e accept abl e c l ear ances f or  
i nst al l at i on,  r epl acement ,  ser vi c i ng,  and mai nt enance.   The f ol l owi ng 
par agr aphs may at  t i mes descr i be or  r ef er  t o onl y one i t em,  assembl y or  
ar r angement ,  but  t hese r equi r ement s appl y t o al l  such i t ems,  assembl i es or  
ar r angement s f ur ni shed and i nst al l ed under  t hese speci f i cat i ons.

1. 3   MEASUREMENT AND PAYMENT

The sl i de gat es wi l l  not  be measur ed f or  payment .   Payment  wi l l  be made at  
t he cont r act  j ob pr i ce f or  " Sl i de Gat es. "   Pr i ce and payment  const i t ut e 
f ul l  compensat i on f or  f ur ni shi ng al l  pl ant ,  l abor ,  mat er i al  and equi pment  
and desi gni ng,  manuf act ur i ng,  assembl i ng,  f act or y t est i ng,  pr eser vi ng,  
del i ver i ng,  st or i ng,  i nst al l i ng and f i el d t est i ng t he gat es,  [ i ncl udi ng 
pai nt i ng]  and al l  appur t enant  wor k,  ser vi ces and par t s r equi r ed.

1. 4   REFERENCES

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

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

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

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

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

AMERI CAN GEAR MANUFACTURERS ASSOCI ATI ON ( AGMA)

AGMA 6010 ( 1997F)  St andar d f or  Spur ,  Hel i cal ,  
Her r i ngbone,  and Bevel  Encl osed Dr i ves

AMERI CAN SOCI ETY OF MECHANI CAL ENGI NEERS ( ASME)

ASME B1. 1 ( 2003;  R 2018)  Uni f i ed I nch Scr ew Thr eads 
( UN and UNR Thr ead For m)
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AMERI CAN WATER WORKS ASSOCI ATI ON ( AWWA)

AWWA C542 ( 2016)  El ect r i c Mot or  Act uat or s f or  Val ves 
and Sl i de Gat es

AWWA C560 ( 2014)  Cast - I r on Sl i de Gat es

AWWA C561 ( 2012)  Fabr i cat ed St ai nl ess- St eel  Sl i de 
Gat es

ASTM I NTERNATI ONAL ( ASTM)

ASTM A36/ A36M ( 2019)  St andar d Speci f i cat i on f or  Car bon 
St r uct ur al  St eel

ASTM A48/ A48M ( 2003;  R 2021)  St andar d Speci f i cat i on f or  
Gr ay I r on Cast i ngs

ASTM A126 ( 2004;  R 2023)  St andar d Speci f i cat i on f or  
Gr ay I r on Cast i ngs f or  Val ves,  Fl anges,  
and Pi pe Fi t t i ngs

ASTM A240/ A240M ( 2023a)  St andar d Speci f i cat i on f or  
Chr omi um and Chr omi um- Ni ckel  St ai nl ess 
St eel  Pl at e,  Sheet ,  and St r i p f or  Pr essur e 
Vessel s and f or  Gener al  Appl i cat i ons

ASTM A276/ A276M ( 2023)  St andar d Speci f i cat i on f or  
St ai nl ess St eel  Bar s and Shapes

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

ASTM B21/ B21M ( 2020)  St andar d Speci f i cat i on f or  Naval  
Br ass Rod,  Bar ,  and Shapes

ASTM B98/ B98M ( 2013)  St andar d Speci f i cat i on f or  
Copper - Si l i con Al l oy Rod,  Bar ,  and Shapes

ASTM B150/ B150M ( 2012;  R 2017)  St andar d Speci f i cat i on f or  
Al umi num Br onze Rod,  Bar ,  and Shapes

ASTM B584 ( 2022)  St andar d Speci f i cat i on f or  Copper  
Al l oy Sand Cast i ngs f or  Gener al  
Appl i cat i ons

ASTM C1107/ C1107M ( 2020)  St andar d Speci f i cat i on f or  Packaged 
Dr y,  Hydr aul i c- Cement  Gr out  ( Nonshr i nk)

ASTM D4020 ( 2011)  Ul t r a- Hi gh- Mol ecul ar - Wei ght  
Pol yet hyl ene Mol di ng and Ext r usi on 
Mat er i al s

ASTM F593 ( 2022)  St andar d Speci f i cat i on f or  
St ai nl ess St eel  Bol t s,  Hex Cap Scr ews,  and 
St uds
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NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA MG 1 ( 2021)  Mot or s and Gener at or s

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

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

1. 5   DESI GN

The sl i de gat es must  be pr oduct s of  a manuf act ur er  who has been r egul ar l y 
engaged dur i ng t he past  f i ve year s i n t he pr oduct i on of  s i mi l ar - s i zed 
gat es f or  t he desi gn heads speci f i ed her ei n.   Based on t he heads 
speci f i ed,  wor ki ng st r esses must  not  exceed t he l ower  val ue of  ei t her  
one- hal f  of  t he y i el d st r engt h or  one- f i f t h of  t he ul t i mat e st r engt h of  
t he mat er i al .   Desi gn t he gat es accessor i es and appur t enances f or  
i nst al l at i on as shown on t he cont r act  dr awi ngs.

1. 6   ERECTI NG ENGI NEER

Fur ni sh t he ser vi ces of  a compet ent  er ect i ng engi neer  t o super vi se and 
di r ect  t he i nst al l at i on and t est i ng of  t he gat es f ur ni shed under  t hi s 
sect i on.   Pr ovi de er ect i ng engi neer  t hat  i s  a f ul l - t i me empl oyee of ,  and 
desi gnat ed as such by,  t he gat e manuf act ur er ,  has at  l east  f i ve year s of  
exper i ence wi t h t he t ype of  gat e f ur ni shed under  t hese speci f i cat i ons and 
wi l l  be subj ect  t o t he appr oval  of  t he Cont r act i ng Of f i cer .   The ser vi ces 
of  t he engi neer  wi l l  be f ur ni shed at  no ext r a cost  t o t he Gover nment .   The 
i nst al l at i on and t est i ng of  t he gat es under  t he di r ect i on and super vi s i on 
of  t he er ect i ng engi neer  i n no way r el i eves t he Cont r act or  of  sol e 
r esponsi bi l i t y  f or  t he gat es meet i ng al l  r equi r ement s of  t he 
speci f i cat i ons and f ul f i l l i ng al l  t he Cont r act or ' s guar ant ees.

1. 7   WORKMANSHI P

Al l  wor kmanshi p,  whet her  i n t he f act or y or  t he f i el d,  must  be per f or med i n 
a ski l l f ul  and wor kmanl i ke manner  by qual i f i ed mechani cs under  compet ent  
super vi s i on and di r ect i on and i n accor dance wi t h t he best  moder n pr act i ce 
f or  t he var i ous t r ades i nvol ved and f or  t he manuf act ur e of  hi gh- gr ade 
machi ner y.   Al l  par t s must  have accur at el y machi ned mount i ng and bear i ng 
sur f aces so t hat  t hey can be assembl ed wi t hout  f i t t i ng,  chi ppi ng or  
r emachi ni ng.   Al l  par t s must  conf or m t o t he desi gn di mensi ons and be f r ee 
of  def ect s i n ei t her  wor kmanshi p or  mat er i al  t hat  wi l l  i mpai r  t hei r  
ser vi ce.   Al l  at t achi ng bol t  hol es must  be accur at el y dr i l l ed t o t he 
l ayout  i ndi cat ed on t he shop dr awi ngs and di mensi onal  out l i ne dr awi ngs.

1. 8   SUBMI TTALS

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

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

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

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

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

SD- 02 Shop Dr awi ngs

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

Di mensi onal  Out l i ne Dr awi ngs;  G[ ,  [ _____] ]

  Fur ni sh t he Cont r act i ng Of f i cer  f or  hi s r evi ew and appr oval  
di mensi onal  out l i ne dr awi ngs,  cat al og dat a and ot her  i nf or mat i on 
and cal cul at i ons f or  each si ze uni t  whi ch wi l l  i ncl ude at  l east  
t he f ol l owi ng:

  ( 1)   Name of  act uat or  manuf act ur er .

  ( 2)   Model  number  and wei ght .

  ( 3)   Di mensi onal  dr awi ng.

  ( 4)   Descr i pt i ve bul l et i n,  i ncl udi ng a br eakaway dr awi ng       
i l l ust r at i ng al l  oper at i ng component s,  a par t s l i s t  and mat er i al s 
of  const r uct i on.

  ( 5)   St r engt h and dur abi l i t y  HP r at i ngs per  AGMA 6010.

  ( 6)   The el ect r i c mot or ' s HP r at i ng,  t he st ar t i ng,  r unni ng,  and 
l ocked r ot or  t or ques,  f ul l  l oad and l ocked r ot or  amps.
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  ( 7)   The maxi mum and oper at i ng st em openi ng and cl osi ng l oad.

  ( 8)   Equi pment  s i z i ng cal cul at i ons,  i ncl udi ng al l  r el at ed 
f act or s and suppor t i ng l i t er at ur e.

  ( 9)   The maxi mum out put  of  t he mot or  oper at ed act uat or  wi t h t he 
t or que l i mi t i ng swi t ch i noper at i ve.

  ( 10)   Cal cul at i ons showi ng t he r equi r ed st em si ze and br aci ng 
r equi r ed under  condi t i on ( 9)  above f or  L/ R < 200.

  ( 11)   Cont r ol  wi r i ng di agr am.

SD- 06 Test  Repor t s

Qual i t y Cont r ol  Fi el d Test  Repor t ;  G[ ,  [ _____] ]

Wi t hi n t hr ee ( 3)  days of  a successf ul  Qual i t y Cont r ol  Fi el d Test ,  
t he Cont r act or  must  submi t  t he Qual i t y Cont r ol  Fi el d Test  Repor t .

SD- 10 Oper at i on and Mai nt enance Dat a

Pr ovi de bot h el ect r oni c ( PDF)  and har d copi es of  Oper at i on and 
Mai nt enance Manual s.  Al l  manual s and par t s l i s t s must  be bound 
separ at el y,  be appr oxi mat el y 8- 1/ 2 i nches by 11 i nches,  pr i nt ed on 
good qual i t y paper  and bound bet ween f l exi bl e,  dur abl e cover s.   
Dr awi ngs i ncor por at ed i n t he manual  and/ or  par t s l i s t s may be r educed 
t o page si ze pr ovi ded t hey ar e c l ear  and easi l y l egi bl e,  or  may be 
f ol ded i nt o t he manual  t o page si ze.   Phot ogr aphs and/ or  cat al og cut s 
of  component s may be i ncl uded f or  i dent i f i cat i on.   Submi t  t he 
oper at i on and mai nt enance manual  and par t s l i s t s at  t he t i me of  
shi pment  of  t he gat e act uat or s.   Pr ovi de manual s f or  each t ype of  
s l i de gat e and gat e act uat or .

I nst al l at i on Manual ;  G[ ,  [ _____] ]

Oper at i on And Mai nt enance Manual s;  G[ ,  [ _____] ]

1. 9   SUBMI TTAL DESCRI PTI ONS

The f ol l owi ng subpar agr aphs descr i be i n det ai l  t he submi t t al s per t ai ni ng 
t o t he wor k speci f i ed i n t hi s sect i on.

1. 9. 1   Shop Dr awi ngs

Submi t  compl et e shop dr awi ngs of  t he gat e t o t he Cont r act i ng Of f i cer  f or  
appr oval .   Dr awi ngs of  any i t ems made speci al l y or  speci f i cal l y f or  t hi s 
pr oj ect  must  be t r ue shop dr awi ngs,  but  cat al og cut s ar e suf f i c i ent  f or  
st andar d manuf act ur ed ar t i c l es,  and out l i ne dr awi ngs of  such equi pment  may 
be used i n t he assembl y dr awi ngs.   However ,  f or  t hose i t ems f or  whi ch t r ue 
shop dr awi ngs ar e not  r equi r ed,  suf f i c i ent  descr i pt i ve dat a and/ or  ot her  
i nf or mat i on,  i n addi t i on t o t he cat al og cut s,  must  be submi t t ed t o 
demonst r at e compl i ance wi t h t he speci f i cat i ons.   The embedded i t ems and 
st r uct ur al  openi ngs and cl ear ances,  whi ch ar e dependent  upon t he gat e 
desi gn,  must  be i ncl uded wi t h t he shop dr awi ngs.

1. 9. 2   I nst al l at i on Manual

A mi ni mum of  30 days pr i or  t o shi pment  of  t he s l i de gat e and gat e 
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act uat or ,  submi t  t hr ee ( 3)  copi es of  t he gat e manuf act ur er ' s st andar d 
manual  descr i bi ng pr ocedur es t o be f ol l owed by t he f i el d ser vi ce 
r epr esent at i ve i n i nst al l i ng and adj ust i ng t he s l i de gat es,  gat e act uat or s 
and appur t enances not  f ur ni shed by t he Gover nment .   The i nst al l at i on manual
 must  be of  such a nat ur e t hat  i t  may be compr ehended by an engi neer  or  
mechani c wi t hout  ext ensi ve exper i ence i n er ect i ng s l i de gat es of  t hi s 
t ype.   The descr i pt i on must  be a st ep by st ep expl anat i on of  oper at i ons 
r equi r ed,  and i ncl ude,  wher e appl i cabl e,  such t hi ngs as gat e component  
al i gnment  pr ocedur es,  bol t  t or que val ues,  l i mi t  swi t ch set t i ng adj ust ment ,  
wedge bl ock adj ust ment  and si mi l ar  det ai l s.

1. 9. 3   Oper at i on and Mai nt enance Manual s

Submi t  f i ve ( 5)   har d copi es of  al l  oper at i on and mai nt enance,  
l ubr i cat i on,  and r epai r  manual s f or  al l  equi pment  not  f ur ni shed by t he 
Gover nment .  Submi t  al so i n el ect r oni c f or mat  ( PDF) .  Fur ni sh oper at i on and 
mai nt enance manual s cont ai ni ng compl et e i nf or mat i on i n connect i on wi t h t he 
oper at i on,  l ubr i cat i on,  adj ust ment ,  r out i ne and/ or  speci al  mai nt enance,  
di sassembl y,  r epai r  and r eassembl y of  t he manual  and el ect r i c mot or  dr i ven 
gat e act uat or s and appur t enances f ur ni shed under  t hi s sect i on.   Fur ni sh 
copi es of  t he manuf act ur er ' s spar e par t s l i s t s and/ or  bul l et i ns f or  t he 
gat e act uat or s and appur t enances.   Cl ear l y show al l  det ai l s and par t s,  and 
adequat el y descr i be al l  par t s or  have pr oper  i dent i f i cat i on mar ks.   Submi t  
t he oper at i on and mai nt enance manual  and par t s l i s t s at  t he t i me of  
shi pment  of  t he gat e act uat or s.

1. 10   QUALI TY CONTROL

1. 10. 1   Gener al

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

( 1)   Machi ne wor k and el ect r i cal  wor k.

( 2)   Shop pai nt i ng.

( 3)   Gal vani z i ng.

( 4)   Use of  speci f i ed mat er i al s and equi pment .

( 5)   Shop assembl y and t est s.

( 6)   Pr epar at i on f or  shi pment  and st or age.

( 7)   I nspect i on at  t he wor ksi t e f or  damage t o and def ect s i n al l  
mat er i al  and equi pment .

( 8)   St or age at  t he wor ksi t e.

( 9)   Fi el d pai nt i ng.

( 10)   I nst al l at i on and t est s.

( 11)   Oper at i on  and mai nt enance af t er  i nst al l at i on.
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1. 10. 2   Repor t i ng

The or i gi nal  and f our  copi es of  t hese r ecor ds of  i nspect i on and t est s,  as 
wel l  as t he cor r ect i ve act i on t aken,  must  be f ur ni shed t o t he Gover nment  
dai l y.   For mat  r epor t  as pr escr i bed i n Sect i on 01 45 00 QUALI TY CONTROL.

1. 11   PREPARATI ON FOR SHI PMENT

Pr i or  t o shi pment  f r om t he manuf act ur er ' s pl ant ,  pr epar e t he gat e f or  
shi pment  as descr i bed her ei n.   Al l  l ar ge,  bul ky and/ or  heavy,  gr eat er  t han 
[ 50] [ _____]  k i l ogr ams[ 100] [ _____]  pounds,  el ement s must  be mount ed on 
ski ds or  pal l et s of  ampl e s i ze and st r engt h t o f aci l i t at e l oadi ng and 
unl oadi ng.   Pack al l  smal l  par t s i n st ur dy wood or  heavy cor r ugat ed 
paper boar d boxes.   Pr ovi de a packi ng l i s t ,  i ndi cat i ng t he cont ent s of  each 
such box and encl ose i n a moi st ur e- pr oof  envel ope secur el y f ast ened t o t he 
out si de of  t he box.   The ski d and/ or  pal l et  mount i ng and t he boxi ng must  
be done i n a manner  whi ch wi l l  pr event  damage t o t he gat e dur i ng l oadi ng,  
shi pment ,  unl oadi ng,  st or age and any associ at ed and/ or  subsequent  
handl i ng.   Pr ovi de Weat her pr oof  cover s dur i ng shi pment  t o pr ot ect  al l  
i t ems whi ch t he Cont r act i ng of f i cer  desi gnat es as r equi r i ng such 
pr ot ect i on.   Any speci al  s l i ngs,  st r ong backs,  ski ddi ng at t achment s or  
ot her  devi ces used i n l oadi ng t he equi pment  at  t he manuf act ur er s '  and/ or  
f abr i cat or s '  pl ant s must  be f ur ni shed f or  unl oadi ng and handl i ng at  t he 
dest i nat i on and become t he pr oper t y of  t he Gover nment .

1. 12   PREPARATI ON FOR STORAGE

At  t he concl usi on of  al l  shop t est s,  t he gat e must  be pr ot ect i vel y 
pr ocessed f or  not  l ess t han 24- mont h st or age ei t her  out door s or  i ndoor s as 
t he case may be,  at  t he dest i nat i on.   Fur ni sh f or  appr oval ,  a compl et e 
descr i pt i on of  t he pr ocessi ng met hod or  met hods i nt ended t o use,  i ncl udi ng 
compl et e i nst r uct i ons f or  mai nt ai ni ng t he pr ot ect i on dur i ng t he st or age 
per i od.   Sur f aces of  i t ems or  por t i ons of  i t ems whi ch ar e t o be embedded 
i n or  r est  on concr et e,  must  be cl eaned of  al l  di r t ,  r ust ,  and ot her  
f or ei gn coat i ngs,  not  i ncl udi ng cl osel y- adher i ng mi l l  scal e,  and t hen 
coat ed wi t h a r ust  pr event at i ve.

1. 13   STORAGE

Upon del i ver y at  t he wor ksi t e,  bul ky par t s of  t he gat es,  such as t he 
f r ames,  s l i des and wal l  t hi mbl es,  whi ch have been coat ed wi t h a compl et e 
pai nt  syst em i n t he manuf act ur er ' s pl ant ,  may be st or ed out door s pr ovi ded 
t hese par t s ar e st or ed on wood bl ocki ng not  l ess t han 8 i nches above a 
base of  washed gr avel  or  cr ushed st one not  l ess t han 2 i nches t hi ck.   Al l  
ot her  par t s of  t he gat es such as t he gat e st em,  f ast ener s,  and act uat or s 
st or e i n a weat her t i ght  bui l di ng.   A f r amewor k cover ed wi t h a pl ast i c 
f i l m,  or  any ot her  such expedi ent  or  makeshi f t  ar r angement ,  wi l l  not  be 
accept abl e.   I nspect  t he st or age si t e at  l east  once per  day.   Submi t  a 
det ai l ed descr i pt i on of  t he pr oposed st or age f aci l i t i es,  and a pl an f or  
st or age mai nt enance and i nspect i on,  bef or e any st or age act ual l y begi ns.

1. 14   SAFETY

The Cont r act or  i s r esponsi bl e f or  sel ect i on of  pl ant  oper at i ng equi pment  
t o ensur e saf e i nst al l at i on of  t he equi pment  speci f i ed her ei n,  at  t he 
wor ksi t e,  based upon t he l ocal  wor ki ng condi t i ons,  i ncl udi ng si t e- speci f i c  
r est r i ct i ons f or  ut i l i t i es,  access or  envi r onment al  condi t i ons.   Pr ovi de 
al l  equi pment ,  l abor  and power ,  r equi r ed f or  vent i l at i on at  t he wor ksi t e 
i n or der  t o ensur e a saf e wor ki ng envi r onment  i n accor dance wi t h EM 385- 1- 1,  
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Saf et y and Heal t h Requi r ement s Manual ,  as wel l  as any l ocal ,  St at e,  or  
Nat i onal  codes whi ch appl y t o t he wor k or  wor k envi r onment .   The 
Cont r act or  must  t est  t he ai r  qual i t y f or  t oxi c i t y,  f l ammabl e gas and 
per cent age of  oxygen cont ent  pr i or  t o ent er i ng,  and cont i nuousl y dur i ng 
any wor k i n an encl osed ar ea.   Use an ai r  qual i t y moni t or  f r om a 
r ecogni zed manuf act ur er  t o t est  t he ai r  qual i t y.

1. 15   WARRANTY

The Cont r act or  must  f ur ni sh t o t he Gover nment ,  under  separ at e cover ,  t he 
manuf act ur er ' s st andar d commer ci al  war r ant y f or  each si ze s l ui ce gat e and 
gat e act uat or ,  but  not  l ess t han a mi ni mum of  1 year  war r ant y must  be 
pr ovi ded.

1. 16   MAI NTENANCE

Af t er  compl et i on of  t he i nst al l at i on,  cont i nue t o mai nt ai n and pr ot ect  t he 
gat e and keep i t  r eady f or  oper at i on at  any t i me unt i l  accept ance 
t her eof .   Pr ovi de el ect r i cal  power  i n accor dance wi t h appl i cabl e Sect i ons 
i n Di v i s i on 26 -  ELECTRI CAL f or  al l  oper at i on and t est i ng of  t he gat es 
unt i l  f i nal  accept ance by t he Gover nment .

PART 2   PRODUCTS

2. 1   MATERI ALS

Al l  mat er i al s must  be f r ee f r om def ect s and i mper f ect i ons,  of  r ecent  
manuf act ur e and unused,  and of  t he c l assi f i cat i ons and gr ades speci f i ed 
her ei n unl ess ot her wi se appr oved by t he Cont r act i ng Of f i cer .   Mat er i al  not  
speci f i cal l y descr i bed,  as f ar  as pr act i cabl e,  conf or m t o t he l at est  
speci f i cat i ons of  t he Amer i can Soci et y f or  Test i ng and Mat er i al s.   Al l  
mat er i al s,  suppl i es and ar t i c l es not  manuf act ur ed by t he Cont r act or  must  
be t he pr oduct s of  r ecogni zed r eput abl e manuf act ur er s.   Submi t  sampl es of  
mat er i al s f or  appr oval  when so di r ect ed.   Equi pment ,  mat er i al s and 
ar t i c l es i nst al l ed or  used wi t hout  such appr oval  ar e at  r i sk of  subsequent  
r ej ect i on.

2. 1. 1   I r on Cast i ngs

Mat er i al  f or  i r on cast i ngs must  meet  t he appl i cabl e r equi r ement s of  ei t her  
ASTM A48/ A48M f or  Cl ass Nos.  30A,  30B or  30C or  ASTM A126 f or  Cl ass B.

2. 1. 2   St r uct ur al  St eel

St r uct ur al  st eel  used f or  shop f abr i cat ed i t ems such as t he gat e act uat or  
pedest al s must  meet  t he appl i cabl e r equi r ement s of  ASTM A36/ A36M.   The 
cont r ct or  may submi t  ot her  gat e mat er i al  f or  appr oval .  

2. 1. 3   Br onze

Br onze cast i ngs f or  such i t ems as wedges,  t hr ust  nut s,  l i f t  nut s and 
coupl i ngs must  meet  t he appl i cabl e r equi r ement s of  ASTM B584 f or  Copper  
Al l oy No.  865.   Br onze ext r usi ons f or  seat  f aci ngs i n t he f r ame and sl i de 
must  meet  t he appl i cabl e r equi r ement s of  ASTM B21/ B21M f or  Copper  Al l oy 
No.  464 or  No.  482.  Br onze f or  adj ust i ng scr ews and l ock nut s must  meet  
t he appl i cabl e r equi r ement s of  ASTM B98/ B98M f or  Copper  Al l oy No.  651 or  
No.  655.  or  ASTM B150/ B150M f or  Copper  Al l oy No.  614,  No.  623,  or  No.  630.
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2. 1. 4   St ai nl ess St eel

St ai nl ess st eel  r ods f or  st ems must  meet  t he appl i cabl e r equi r ement s of  
ASTM A276/ A276M f or  Type 304 or  316.   St ai nl ess st eel  f or  f ast ener s must  
meet  ei t her  t he above- ment i oned speci f i cat i on or  t he appl i cabl e 
r equi r ement s of  ASTM F593 al l oy gr oup 1 Type 304.   St ai nl ess st eel  f or  
s l i des and f r ames must  meet  t he appl i cabl e r equi r ement s of  ASTM A276/ A276M 
f or  Type 304 or  316  or  ASTM A240/ A240M f or  Type 304L or  316L.

2. 2   EQUI PMENT

The f ol l owi ng equi pment ,  t oget her  wi t h al l  necessar y accessor i es and 
appur t enances,  must  be i nst al l ed.   The f ol l owi ng par agr aphs may at  t i mes 
descr i be or  r ef er  t o onl y one i t em,  assembl y,  or  ar r angement ,  but  t hese 
r equi r ement s appl y t o al l  such i t ems,  assembl i es,  or  ar r angement s 
f ur ni shed under  t hese speci f i cat i ons.

2. 2. 1   Gat e

The [ _____]  gat es f or  cont r ol  st r uct ur e [ _____]  must  f i t  an openi ng [ xx 
i nches]  wi de X [ xx i nches]  hi gh,  be desi gned f or  a maxi mum head of  [ xx f eet
]  and an oper at i ng head of  [ x f eet ] ,  and wi t hst and an unseat i ng head of  [ x 
f eet ] .   Each gat e must  be cast - i r on,  f ul l y  br onze mount ed,  have si de 
wedgi ng devi ces f or  seat i ng heads,  and be t he r i s i ng st em t ype.   Each gat e 
must  be st ai nl ess st eel ,  non sel f - cont ai ned,  r i s i ng st em,  st andar d bot t om 
cl osur e t ype.   Cast - i r on gat es must  meet  t he r equi r ement s of  AWWA C560.    
Fabr i cat ed st ai nl ess st eel  gat es must  meet  t he r equi r ement s of  AWWA C561.

[
No.  Requi r ed Openi ng Si ze Locat i on Seat i ng 

Head FT
Unseat i ng 
Head FT

Type of  
Act uat or  

Type of  
I nver t

1 i n x i n

]

2. 2. 2   Fr ame

The f r ame must  be t he f l at  back t ype and of  one pi ece,  cast - i r on 
const r uct i on.   Al l  cont act  sur f aces of  t he f r ame must  be 
machi ne- f i ni shed.   The f r ame must  have machi ned dovet ai l  t ype gr ooves on 
i t s f r ont  f ace t o accommodat e t he seat  f aci ngs.   The back f ace of  t he 
f r ame must  be dr i l l ed and machi ned t o bol t  di r ect l y t o t he machi ned f ace 
of  t he t hi mbl e.   Dr i l l  al l  bol t  hol es usi ng t empl at es t o mat ch t he 
t hi mbl e.   The f r ame must  have i nt egr al l y cast  pads wi t h machi ned sur f aces 
and keyways t o r ecei ve t he si de,  wedgi ng devi ces.   

Const r uct  t he f r ame assembl y of  f or med st ai nl ess st eel  pl at e wi t h a 
mi ni mum t hi ckness of  1/ 4 i nch.   The f r ame must  be of  t he f l ange back t ype 
desi gn f or  mount i ng on a concr et e wal l  wi t h t he use of  embedded adhesi ve 
anchor  bol t s and gr out  pad.   Si ze and spaci ng of  anchor  bol t  hol es must  be 
sui t abl e f or  t he oper at i ng condi t i ons of  t he gat e.   Anchor  bol t  hol e 
spaci ng must  not  exceed [ 12 i nches] .   The f r ame must  be of  t he [ non 
sel f - cont ai ned]  [ sel f - cont ai ned]  desi gn.   Desi gn t he f r ame suf f i c i ent l y 
r i gi d t o t r ansf er  hydr ost at i c l oads t o t he gat e anchor age.   The f r ame must  
posi t i vel y r et ai n t he pol ymer  gui de/ seal  st r i p and t he neopr ene l oadi ng 
pad on st uds wel ded t o i t .   Use non- l ooseni ng f ast ener s on t he gat e gui de 
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assembl y.

2. 2. 3   Gui des Gui des and Seal s

The gui des must  be of  one- pi ece,  cast - i r on const r uct i on,  conser vat i vel y 
desi gned t o wi t hst and t he t ot al  t hr ust  due t o t he wat er  pr essur e and t he 
wedgi ng act i on.   The gui des must  be machi ne- f i ni shed on al l  cont act  
sur f aces,  and machi ne a gr oove t he f ul l  l engt h of  t he gui de t o pr ovi de 
suf f i c i ent  c l ear ance bet ween t he sl i de t ongue and t he gui de gr oove t o 
per mi t  f r ee movement  and ensur e pr oper  engagement  of  t he wedgi ng devi ces.   
The gui des must  have machi ned ar eas on t hei r  f r ont  f aces f or  at  l east  
one- hal f  t he ver t i cal  gat e openi ng and be suf f i c i ent l y l ong t o r et ai n and 
suppor t  at  l east  one- hal f  of  t he s l i de when t he gat e i s i n t he f ul l - open 
posi t i on.   At t ach t he gui des t o t he f r ame wi t h st eel  and br onze f ast ener s 
and dowel  t o pr event  r el at i ve mot i on bet ween t he gui des and f r ame.   
Pr ovi de i nt egr al l y cast  pads wi t h machi ned sur f aces f or  at t achment  of  t he 
wedgi ng devi ces.

The l engt h of  t he gui de must  r et ai n at  l east  2/ 3 of  t he s l i de hei ght  i n 
t he f ul l  open posi t i on.   The gui des must  be conser vat i vel y desi gned t o 
wi t hst and t he t ot al  t hr ust  due t o t he wat er  pr essur e.   The gui de seal s 
must  be speci al l y mi l l ed or  mol ded ASTM D4020 t o posi t i vel y r et ai n t he 
s l i de,  f or m a t i ght  seal ,  and r est r i ct  l eakage.   Seal s must  pr event  met al  
t o met al  cont act  bet ween t he f r ame and sl i de.   Seal i ng must  be 
accompl i shed by pi nchi ng act i on of  t he pol ymer  gui de seal .   Pr ovi de gat e 
wi t h a sel f - adj ust i ng seal  syst em t o r est r i ct  l eakage i n accor dance wi t h 
t he r equi r ement s of  t hi s speci f i cat i on.   The gui de seal  assembl y must  be 
f i el d adj ust abl e and r epl aceabl e.   The UHMW seal i ng syst em must  mai nt ai n 
ef f i c i ent  seal i ng i n any gat e posi t i on.

2. 2. 4   Sl i de

The sl i de must  be ei t her  squar e or  r ect angul ar  and of  one- pi ece,  cast - i r on 
const r uct i on wi t h i nt egr al l y- cast  ver t i cal  and hor i zont al  r i bs and a 
r ei nf or ced sect i on ar ound t he per i met er  t o pr ovi de f or  t he seat  f aci ngs.   
The sl i de must  have machi ned ar eas on i t s seat i ng f ace t o accommodat e t he 
seat  f aci ngs.   Pr ovi de a t ongue on each si de of  t he s l i de,  whi ch ext ends 
i t s f ul l  l engt h and machi ned on al l  s i des t o pr ovi de suf f i c i ent  c l ear ance 
bet ween t he t ongue and t he gui de gr oove t o per mi t  f r ee movement .   
I nt egr al l y cast  pads must  be pr ovi ded and machi ne- f i ni shed t o r ecei ve t he 
wedges.   A st em nut  pocket  must  be cast  i nt egr al l y on t he ver t i cal  
cent er l i ne and above t he hor i zont al  cent er  and be shaped t o r ecei ve t he 
st em nut .

The sl i de must  be ei t her  squar e or  r ect angul ar  and f or med of  wel ded 
st ai nl ess st eel  pl at e wi t h i nt egr al l y f or med r ei nf or cement s at  t he t op and 
bot t om wi t h wel ded i nt er i or  r ei nf or cement s.   The sl i de must  have at  l east  
one ver t i cal  r ei nf or cement  on or  adj acent  t o t he ver t i cal  cent er  l i ne.   
Al l  edges and cor ner s must  be r ounded and pol i shed f or  smoot h oper at i on 
wi t hi n t he gui de seal  assembl y.  I ncor por at e measur es f or  at t achi ng t he 
st em t o t he gat e wi t h a c l evi s- t ype connect i on wel ded t o t he s l i de.

2. 2. 5   Wedgi ng Devi ces

The gat e must  be pr ovi ded wi t h suf f i c i ent  s i de wedgi ng devi ces t o l i mi t  
l eakage t o 0. 1 gal l on per  mi nut e per  f oot  of  per i met er  at  t he speci f i ed 
maxi mum seat i ng heads.   The wedgi ng devi ces must  be of  sol i d cast  br onze,  
machi ne- f i ni shed on al l  cont act  sur f aces and keyed t o t he cast - i r on pads 
t o mai nt ai n adj ust ment .   The wedgi ng devi ces must  be at t ached wi t h ei t her  
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br onze or  st eel  st uds and br onze nut s,  and t he adj ust abl e el ement  be 
pr ovi ded wi t h a br onze adj ust i ng scr ew wi t h ei t her  a br onze l ock nut  or  
anot her  appr oved l ocki ng devi ce.

The gat e must  be pr ovi ded wi t h t op wedgi ng devi ces i f  r ecommended by t he 
manuf act ur er  t o pr ovi de a pr act i cal  degr ee of  wat er - t i ght ness.   The 
wedgi ng devi ces must  be st ai nl ess st eel  cast i ngs and hel d ont o t he s l i de 
r ei nf or ci ng member  wi t h t wo i nl i ne wel ded st uds wi t h backi ng pl at e.   The 
wedgi ng devi ces must  be adj ust abl e and pr ovi ded wi t h a posi t i ve means of  
l ocki ng.   Wedgi ng devi ces must  be one pi ece and r emovabl e and r epl aceabl e 
wi t hout  di sassembl y of  ot her  gat e par t s.   Mat er i al  f or  st ai nl ess st eel  
cast i ngs must  meet  t he r equi r ement s of  ASTM A351/ A351M- CF8M.

2. 2. 6   Seat  Faci ngs

Seat  f aci ngs must  be of  ext r uded br onze.   The f aci ngs must  be of  a speci al  
shape whi ch,  when i mpact ed i nt o pl ace,  wi l l  f i l l  and be l ocked per manent l y 
i nt o t he dovet ai l - t ype gr ooves i n t he f r ame,  and gat e s l i de.   Ot her  
met hods of  at t achment  wi l l  not  be per mi t t ed.   The wi dt h of  t he f aci ng must  
be not  l ess t han 3/ 4- i nch.   Af t er  at t achment ,  machi ne t he f aci ng t o a 
pl ane sur f ace and t o at  l east  a 63 mi cr o- i nch f i ni sh.   The seal  must  be a 
speci al l y mol ded shape desi gned t o pr oduce a wi de seal i ng ar ea on t he 
machi ned st op bar  bol t ed t o t he f r ame.   The di f f er ent i al  seal i ng pr essur e 
of  t he seal  on t he st op bar  must  be capabl e of  bei ng var i ed by adj ust ment  
of  t he s i de wedgi ng devi ces.   When t he gat e s l i de i s i n t he f ul l y c l osed 
posi t i on and wedged i nt o posi t i on agai nst  t he f r ame,  t he maxi mum cl ear ance 
bet ween t he seat i ng f aces must  not  exceed 0. 004 i nch.

2. 2. 7   Wal l  Thi mbl e

The wal l  t hi mbl e must  be of  one- pi ece,  squar e f r ont  f l ange wi t h a squar e 
openi ng made of  cast - i r on const r uct i on ASTM A126 or  appr oved equal .   The 
wal l  t hi mbl e must  be of  t he " F"  Type desi gn unl ess t he gat e manuf act ur er  
r equi r es an " E"  t ype desi gn based on t he unseat i ng heads pr esent .  Pr ovi de 
t he t hi mbl es wi t h an i nt egr al l y cast  r i ng or  wat er  st op.   The f r ont  f l ange 
f ace must  be machi ne f i ni shed t o a pl ane sur f ace and pr ovi ded wi t h t apped 
hol es,  usi ng a t empl at e t o mat ch t he dr i l l i ng of  t he f r ame.   The ver t i cal  
cent er l i ne must  be cl ear l y shown by per manent  mar ks at  t he t op and bot t om 
of  t he machi ned sur f ace and per manent l y mar k t he wor d " TOP"  t her eon.   
Pr ovi de t he t hi mbl e wi t h hol es i n t he i nver t  t o per mi t  sat i sf act or y 
concr et e pl acement .   Pr ovi de a per manent  gasket  of  uni f or m t hi ckness 
bet ween t he f r ont  f ace of  t he t hi mbl e and t he back f ace of  t he f r ame.

2. 2. 8   St em,  Coupl i ngs and St em Gui des

The st em must  be of  suf f i c i ent  di amet er  t o wi t hst and,  wi t hout  buckl i ng or  
per manent  di st or t i on,  t he st r esses i nduced by c l osi ng t he gat e under  
l ocked t or que condi t i ons.   St em t hr eads must  be ei t her  machi ne- cut  or  col d 
r ol l ed and of  t he doubl e- l ead ACME t ype.   The st em and nut  t hr eads must  
have suf f i c i ent  cont act  ar ea so t hat  t he cont act  pr essur e wi l l  not  exceed 
5, 000 psi  when t he maxi mum st em t hr ust  i s  exer t ed.   The st em t hr ead 
sur f aces i n cont act  wi t h t he l i f t  nut  must  have not  r ougher  t han a 63 
mi cr o- i nch f i ni sh i f  machi ne cut  and not  r ougher  t han a 32 mi cr o- i nch 
f i ni sh i f  r ol l - f or med.   The ext er i or  cor ner s of  t he t hr eads,  ei t her  dur i ng 
or  af t er  machi ni ng,  must  be gi ven a s l i ght  r adi us of  appr oxi mat el y 
0. 015- i nch i n or der  t o pr event  t hem f r om act i ng as cut t i ng edges as t he 
st em passes t hr ough t he l i f t  nut .   The st em must  be of  cor r osi on- r esi st i ng 
st eel .   Fi t  t he st em wi t h a t apped hol e i n t he t op end f or  handl i ng.   Make 
t he t apped hol e of  suf f i c i ent  di amet er  and dept h f or  t he i nser t i on of  an 
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eyebol t  of  suf f i c i ent  st r engt h t o pi ck up t he ent i r e st em f r om a 
hor i zont al  posi t i on.   Pr ovi de t he st em at  i t s l ower  end wi t h a br onze 
t hr ust  nut  whi ch wi l l  f i t  i nt o t he pocket  pr ovi ded on t he gat e s l i de and 
whi ch wi l l  posi t i vel y pr event  r ot at i on of  t he st em.   St em gui des must  be 
of  cast - i r on,  br onze bushed and mount ed on cast  i r on br acket s.   Dr i l l  and 
sl ot  st em gui des t o be adj ust abl e i n t wo di r ect i ons and space at  c l ose 
enough i nt er val s t o suppor t  t he st em adequat el y wi t h an L/ R r at i o of  not  
mor e t han 200.   The br onze bushi ng must  be machi ne- bor ed 1/ 16- i nch t o 
1/ 8- i nch l ar ger  t han t he st em di amet er .   The st em gui de,  i ncl udi ng t he 
br onze bushi ng,  must  be t he t wo- pi ece col l ar  t ype whi ch can be i nst al l ed 
and r emoved wi t h t he st em i n pl ace.   At t ach st em gui des wi t h cor r osi on 
r esi st ant  st eel  anchor  bol t s.

2. 2. 9   Top and Bot t om Seal

The t op seal  must  be made of  UHMW pol yet hyl ene at t ached t o t he t op 
hor i zont al  f r ame member .   Pr ovi de seal s wi t h el ast omer  l oadi ng pads or  
cont i nuous compr essi on cor ds i n or der  t o ensur e cont act  bet ween t he UHMW 
pol yet hyl ene and gat e.  Cor ner s or  i nt er sect i ons of  seal s and l oadi ng pads 
or  compr essi on cor ds be i nt er l ocked and seal ed f or  a l eak- pr oof  j oi nt .   
The bot t om seal  must  be made of  r esi l i ent  neopr ene at t ached t o t he bot t om 
hor i zont al  f r ame member  and f or m a t i ght  seal .

2. 2. 10   Anchor  Bol t s

New anchor  bol t s must  be i nst al l ed f or  t he st em gui des and act uat or  
pedest al  and f abr i cat ed sl i de gat e f r ame i f  r equi r ed.  The anchor  bol t s 
must  be adhesi ve anchor s wi t h st ai nl ess st eel  t hr eaded r ods pr ovi ded wi t h 
br onze nut s.  The quant i t y,  s i ze,  spaci ng,  mi ni mum pul l out  st r engt h and 
r equi r ed ef f ect i ve embedment  dept h of  t he anchor s must  be det er mi ned and 
pr ovi ded by t he manuf act ur er .

2. 2. 11   Fast ener s

Al l  f ast ener s must  be of  ei t her  s i l i con br onze or  st ai nl ess st eel .   The 
quant i t y and si ze of  f ast ener s per  r ecommended by t he gat e manuf act ur er .   
Thr ead st andar ds must  meet  t he r equi r ement s of  ASME B1. 1

2. 2. 12   St em Cover

Pr ovi de a st em cover  f or  each sl i de gat e act uat or .   The st em cover  must  be 
of  gal vani zed st eel  pi pe of  suf f i c i ent  di amet er  and l engt h t o per mi t  f ul l  
t r avel  of  t he st em wi t hout  obst r uct i on or  bi ndi ng.   The t op of  t he cover  
i s t o be cl osed wi t h a gal vani zed st eel  pi pe cap.   The pi pe cap must  have 
a dr i l l ed and t apped hol e f i t t ed wi t h an eyebol t  of  suf f i c i ent  st r engt h 
f or  l i f t i ng t he assembl y f r om a hor i zont al  posi t i on.   The st em cover  must  
have a gr ease f i t t i ng,  whi ch can be used f or  l ubr i cat i ng t he st em,  
i nst al l ed above t he t hr eads used f or  mount i ng t he cover  t o t he act uat or .   
The cover  i s t o be t hr eaded i nt o t he t op of  t he act uat or  t o pr event  
r ai nwat er  ent r y.   Pr i or  t o assembl y,  t hr eaded por t i ons of  t he st em cover ,  
cap,  and eyebol t  ar e t o be coat ed wi t h pi pe compound.   Af t er  i nst al l at i on 
of  t he cover ,  c l ean exposed t hr eads and degr ease,  t hen appl y a heavy coat  
of  an appr oved zi nc- r i ch pr ot ect i ve coat i ng.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Desi gner  sel ect  ei t her  par agr aph MANUALLY 
OPERATED GATE ACTUATOR or  par agr aph ELECTRI C MOTOR 
DRI VEN GATE ACTUATOR based on pr oj ect  r equi r ement s.
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
[ 2. 3   MANUALLY OPERATED GATE ACTUATOR

Open and cl ose each sl i de gat e by means of  a manual  cr ank- oper at ed 
act uat or  havi ng ei t her  a s i ngl e or  doubl e gear  r educt i on dependi ng upon 
t he l oad and mount ed as shown on t he dr awi ngs.   The act uat or  must  have 
cast  br onze l i f t  nut s t hr eaded t o mat ch and engage wi t h t he st em t hr eads.   
Pr ovi de t he l i f t  nut s wi t h bal l  t hr ust  or  t aper ed r ol l er  bear i ngs bot h 
above and bel ow t he f l anges on t he l i f t  nut  t o accommodat e t he openi ng and 
cl osi ng t hr ust s.   The act uat or  housi ng must  be cast  i r on.   Pr ovi de 
adj ust abl e st op col l ar s f or  i nst al l at i on on t he st em j ust  above t he l i f t  
nut  and accessi bl y bel ow t he hoi st .   Al l  gear i ng must  be st eel  and have 
accur at el y machi ne- cut  t eet h.   Posi t i ve mechani cal  seal s t o r et ai n 
l ubr i cant  and excl ude di r t  and moi st ur e ar e t o be pr ovi ded on t he l i f t  nut  
and pi ni on shaf t s wher e t hey ext end t hr ough t he housi ng.   Pr ovi de 
l ubr i cat i on f i t t i ngs f or  l ubr i cat i on of  al l  gear s and bear i ngs.   A 
r emovabl e cast - i r on cr ank wi t h a r ot at i ng br ass gr i p and a maxi mum r adi us 
of  380 mm15 i nches must  be pr ovi ded.   Fi t  t he act uat or  wi t h a 2 i nch 
squar e nut  f or  oper at i on wi t h a por t abl e el ect r i c dr i l l .   Desi gn t he 
act uat or  such t hat  a maxi mum f or ce of  178 N40 pounds at  a 380 mm15 i nch 
r adi us wi l l  unseat  t he s l i de f r om i t s wedgi ng devi ces at  maxi mum desi gn 
head.   Af t er  t he s l i de i s unseat ed f r om i t s wedges a maxi mum f or ce of  111 N
25 pounds at  a 380 mm15 i nch r adi us must  oper at e t he gat e.

The act uat or  uni t  must  i ncl ude a cast - i r on pedest al ,  dr i l l ed and machi ned 
t o accommodat e t he gear  and l i f t  nut  housi ng,  ar r anged t o be bol t ed t o t he 
oper at i ng pl at f or m,  and desi gned t o posi t i on t he i nput  shaf t  about  900 mm
36 i nches above t he pl at f or m.   An ar r ow or  ar r ows,  wi t h t he wor d " OPEN"  
adj acent  t her et o,  must  be ei t her  per manent l y at t ached t o or  cast  on t he 
housi ng t o i ndi cat e t he di r ect i on of  r ot at i on t o open t he gat e.   Af f i x  a 
br ass i nst r uct i on pl at e t o t he gat e act uat or  st at i ng manuf act ur e,  
l ubr i cat i on cycl e and t ype of  l ubr i cant  t o be used.

] [ 2. 4   ELECTRI C MOTOR DRI VEN GATE ACTUATOR

2. 4. 1   Gener al

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Desi gner  -  The pr ocess f or  cal cul at i ng gat e 
act uat i on f or ces ar e descr i bed i n AWWA C560 and AWWA 
C561 and Engi neer i ng Manual  EM 1110- 2- 3105.   EM 
1110- 2- 3105 pr ovi des det ai l ed sket ches showi ng how 
t hese f or ces ar e appl i ed.

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

Each sl i de gat e must  be opened and cl osed by means of  an i ndi v i dual  
el ect r i c mot or  act uat or  uni t  dr i ven by an el ect r i c mot or  and mount ed on 
t he oper at i ng pl at f or ms as shown on t he cont r act  dr awi ngs.   The uni t  must  
consi st  of  compl et e,  compact ,  r ugged assembl i es speci al l y desi gned and 
manuf act ur ed f or  t he r equi r ed ser vi ce by a manuf act ur er  r egul ar l y engaged 
f or  at  l east  5 year s i n t he pr oduct i on of  t hi s t ype of  devi ce,  and be 
del i ver ed compl et el y wi r ed,  assembl ed and r eady f or  i nst al l at i on.   Al l  
par t s of  t he l i f t  mechani sm must  be desi gned t o move t he gat e s l i de at  a 
r at e of  appr oxi mat el y 1 f oot  per  mi nut e under  t he speci f i ed oper at i ng head 
condi t i on.  The act uat or  must  be desi gned i n conf or mance wi t h t he l at est  
edi t i on of  st andar d pr act i ces of  AGMA 6010.   Gat e act uat i on f or ces must  
f ol l ow t he r equi r ement s as shown i n Appendi x A of  AWWA C560 and AWWA C561.

The gat e act uat or  r equi r ement s must  be comput ed usi ng t he f ol l owi ng 
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f or mul a:

( a)  Fu = 62. 4 X H x A X f u + ( Wg + Ws)

 ( b)  Fn = 62. 4 X H X A X f n + ( Wg + Ws)

    Fu = Mi ni mum r equi r ed unseat i ng st em f or ce,  pounds

    Fn = Mi ni mum r equi r ed st em f or ce,  pounds,  af t er  unseat i ng

    H = Oper at i ng head of  wat er  at  gat e di sk cent er l i ne,  f eet

    A = Ar ea of  gat e openi ng,  squar e f eet

    f u = 0. 6 unseat i ng f r i c t i on f act or

    f n = 0. 3 f r i c t i on f act or  af t er  unseat i ng

    Wg = Wei ght  of  gat e di sk,  pounds

    Ws = Wei ght  of  gat e st em,  pounds

2. 4. 2   El ect r i c Gat e Act uat or  Assembl y

The el ect r i c mot or  f or  t he gat e act uat or  must  have a cont i nuous dut y 
r at i ng,  be sui t abl e f or  oper at i on on a [ 240]  [ 480]  vol t ,  3 phase,  60 Hz 
ci r cui t ,  have suf f i c i ent  hor sepower  t o oper at e t he act uat or  uni t  t hr ough 
t he f ul l  gat e t r avel  i n bot h di r ect i ons wi t hout  exceedi ng t he f ul l  l oad 
amper e r at i ng,  and conf or m t o appl i cabl e r equi r ement s of  NEMA MG 1.   Al l  
bear i ngs must  be t he ant i  f r i c t i on t ype.   

Act uat or  l i mi t  swi t ches,  t or que swi t ches and uni t  wi r i ng must  be pr ovi ded 
i n accor dance wi t h appl i cabl e sect i on of  Di v i s i on 26 -  ELECTRI CAL.   Al l  
component s i ncl udi ng t he mot or ,  r ever si ng cont act or s and over l oad r el ays,  
pushbut t ons,  i ndi cat i ng l i ght s,  cont r ol  t r ansf or mer ,  r educt i ons gear i ng,  
st em l i f t  nut s,  bear i ngs and l i mi t  swi t ches,  must  be encl osed i n NEMA Type 
4 encl osur es and mount ed on a cast  i r on pedest al  wi t h f l anged base pl at e,  
compl et e wi t h st ai nl ess st eel  anchor  bol t s and si l i con br onze or  st ai nl ess 
st eel  nut s.   Desi gn t he pedest al s t o posi t i on t he handwheel  appr oxi mat el y 
3 f eet  above t he oper at i ng r oom f l oor  on t he st andar d s l i de gat e 
i nst al l at i on.

a.   Reduct i on gear i ng must  consi st  of  gener at ed hel i cal  gear s of  
heat - t r eat ed st eel .   Wor ms ar e t o be of  har dened al l oy st eel  wi t h 
t hr eads gr ound and pol i shed.   The wor m gear  must  be i n one pi ece of  
hi gh st r engt h cast  br onze.   Run al l  r educt i on gear i ng i n l ubr i cant .   
Al l  gear s,  t he st em l i f t  nut s and ot her  wor ki ng component s must  be 
car r i ed on heavy dut y bal l  or  t aper ed r ol l er  bear i ngs adequat e f or  al l  
t or que and t hr ust  l oads i mposed by oper at i on of  t he gat e at  t he 
speci f i ed maxi mum heads.   Pr ovi de sui t abl e seal s at  al l  poi nt s as 
r equi r ed t o r et ai n t he l ubr i cant .   Desi gn t he mot or  act uat or  t o per mi t  
manual  oper at i on of  t he uni t  i n event  of  power  f ai l ur e or  as necessar y 
dur i ng ser vi c i ng.   

b.   Pr ovi de a handwheel ,  and an ar r ow wi t h t he wor d " OPEN"  cast  on t he 
r i m of  t he wheel ,  i ndi cat i ng t he di r ect i on of  openi ng.   Ef f or t  
r equi r ed t o oper at e t he act uat or  manual l y wi t h t he gat e i n mot i on must  
not  exceed 40 pounds at  t he wheel  r i m,  and 80 pounds at  t he wheel  r i m 
t o unseat  t he gat e.   The mot or  act uat or  must  i ncl ude a bui l t  i n c l ut ch 
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mechani sm so t hat  t he handwheel  wi l l  not  r ot at e dur i ng mot or  oper at i on 
nor  t ur n dur i ng manual  oper at i on.   Locat e a di al  t ype i ndi cat or  at  t he 
t op of  t he mot or  act uat or  t o show gat e posi t i on dur i ng bot h hand and 
mot or  oper at i on.   The i ndi cat or  must  be gr aduat ed t o show " FULL OPEN"  
when t he bot t om of  t he gat e i s at  t he f ul l y  open posi t i on.   House t he 
i ndi cat or  i n a wat er t i ght  encl osur e.   I ndi cat or s whi ch ar e of  t he 
3- posi t i on t ype showi ng f ul l y open,  f ul l y  shut  or  i n an i nt er medi at e 
posi t i on ar e not  accept abl e.   The act uat or  must  be abl e t o wat ch t he 
i ndi cat or  f r om t he same posi t i on one st ands i n t o oper at e t he 
cont r ol s.   

c.   The oper at i ng uni t  must  i ncl ude a bui l t  i n,  l ost  mot i on devi ce 
whi ch wi l l  per mi t  t he mot or  t o at t ai n f ul l  speed af t er  whi ch a hammer  
bl ow must  be i mpar t ed t o t he hoi st i ng mechani sm t o i ni t i at e gat e 
mot i on i n ei t her  t he openi ng or  c l osi ng di r ect i on of  t r avel .   Suppl y 
br onze l i f t  nut s,  made i n t wo pi eces wi t h accur at el y machi ned spl i nes 
or  keys and t hr eads.   The t wo pi ece nut  consi st s of  an out er  member ,  
havi ng a f l ange or  f l anges on t he ext er i or  and spl i nes on t he 
i nt er i or ,  whi ch mat es wi t h an i nner  member  havi ng spl i nes on t he 
ext er i or  and t hr eads on t he i nt er i or .   The out er  member  must  be 
mount ed i n t he uni t  housi ng.   Secur e t he i nner  member  t o t he out er  
member  by ei t her  a t hr eaded r et ai ner  r i ng or  anot her  sui t abl e 
ar r angement .   

d.   Af t er  t he gat e has been ei t her  compl et el y c l osed or  secur el y 
suppor t ed i n t he par t i al l y  open posi t i on,  t hi s i nner  member  must  be 
capabl e of  bei ng easi l y r emoved by di sassembl i ng i t s r et ai ni ng 
ar r angement  and t ur ni ng t he handwheel .   Each st em nut  must  be 
adequat el y desi gned,  f act or y t est ed and i nspect ed wi t h t he st em wi t h 
whi ch i t  wi l l  oper at e.   Run each nut  by hand t hr oughout  t he l engt h of  
t he st em wi t h whi ch i t  wi l l  oper at e.   Sui t abl e mar ks must  be used t o 
i dent i f y t he mat ched set s once t hey have been est abl i shed i n t he 
shop.   The i nt er nal  t hr ead must  have t he l ower  or  non wor ki ng f ace 
r el i eved 1/ 64 i nch t o ensur e t hat  t he t hr eads wi l l  bot t om out  bef or e 
wedgi ng can occur .   Dr i l l  t he l i f t  nut  or  ot her wi se pr ovi de wi t h 
adequat e oi l  r ecesses and passages t o ensur e passage of  l ubr i cant  t o 
al l  i nt er i or  t hr eaded sur f aces of  t he nut .   The i nt er nal  ar r angement  
of  t he mot or  act uat or  uni t s must  be such t hat  al l  movi ng par t s r un i n 
l ubr i cant ,  wi t h adequat e f i t t i ngs and seal s pr ovi ded t o r et ai n t he 
l ubr i cant .   Use l ubr i cant  per  r ecommendat i ons by t he gat e act uat or  
manuf act ur er .

2. 4. 3   Li mi t  Swi t ches

The cl osi ng and openi ng t r avel  of  each gat e must  be pr ot ect ed agai nst  
over l oad by t or que- r esponsi ve mechani cal  swi t ches,  one f or  each di r ect i on 
of  t r avel .   Pr ovi de gear ed l i mi t  swi t ches f or  st oppi ng t he gat e at  bot h 
t he f ul l y c l osed and t he nor mal  f ul l y  open posi t i ons.   The t or que swi t ches 
must  be oper at i ve dur i ng t he ent i r e t r avel  of  t he gat e t o pr ot ect  t he st em 
and gat e agai nst  possi bl e damage i n t he event  an obst r uct i on i s met .   The 
t or que swi t ches must  f unct i on wi t hout  auxi l i ar y r el ays or  ot her  devi ces 
and be f i el d- adj ust abl e t o ensur e ( 1)  st oppi ng t he l ower i ng oper at i on of  
t he gat e shoul d t he st em l oad f or  any r eason become compr essi ve t o a 
degr ee gr eat er  t han t he nor mal  seat i ng r equi r ement s,  and ( 2)  st oppi ng t he 
r ai s i ng oper at i on shoul d a 100 per cent  over l oad devel op.   Pr ovi de posi t i on 
l i mi t  swi t ches t har  ar e adj ust abl e and of  t he i nt er medi at e gear  t ype,  
gover ned by r ot at i on of  t he mot or  dr i v i ng mechani sm.   I nt er nal  mot or  
cont r ol  wi r i ng f or  120 vol t  oper at i on and mot or  power  wi r i ng f or  [ 240]  
[ 480]  vol t ,  3 phase,  60 Hz oper at i on must  be pr ovi ded compl et e t o a 
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sui t abl e t er mi nal  bl ock i n t he l i mi t  swi t ch compar t ment ,  and cl ear l y mar k 
t er mi nal  bl ocks i n a sui t abl e manner  t o f aci l i t at e ext er nal  cont r ol  and 
power  connect i ons under  anot her  sect i on of  t hese speci f i cat i ons.   Al l  
i nt er nal  wi r i ng must  be not  smal l er  t han No.  12 st r anded copper  conduct or  
wi t h not  l ess t han 3/ 64- i nch t hi ck " NEOPRENE"  or  equal  i nsul at i on and not  
l ess t han a 1/ 64- i nch t hi ck " NEOPRENE"  or  equal  j acket .

2. 4. 4   Gat e Act uat or  Cont r ol s

2. 4. 4. 1   Cont r ol s

Mount  al l  cont r ol s on t he si de of  l i mi t  swi t ch compar t ment  door  wi t h a 
hi nged,  padl ockabl e,  vandal  r esi st ant  cover  of  at  l east  1/ 8 i nch pl at e 
t hi ckness and of  NEMA Type 4 const r uct i on.

( a)  Cont r ol  Swi t ch:  One ( 1)  sel ect or  swi t ch wi t h t wo posi t i ons,  Open 
and Cl ose.

( b)  Sel ect or  Swi t ch:  One ( 1)  heavy dut y sel ect or  swi t ch,  f i ve- posi t i on 
t ype wi t h l egend pl at e.   Label  t he f i ve posi t i ons 
LOCAL- STOP- OFF- STOP- REMOTE.

( c)  Pi l ot  Li ght s:  Two ( 2)  sol i d- st at e i ndi cat or  LEDs f or  l ong l i f e and 
ease of  r epl acement  wi t h l egend pl at es.   Gr een f or  f ul l y  opened and 
r ed f or  t he f ul l y  c l osed posi t i on.

( d)  Legend Pl at es:  Made of  cor r osi on- r esi st ant  met al  wi t h per manent  
mar ki ng made by machi ne engr avi ng or  machi ne st ampi ng;  hand engr avi ng,  
such as woul d be done wi t h an engr avi ng penci l ,  i s  not  accept abl e.  
Pl at es must  be scr ewed or  bol t ed i n pl ace.

2. 4. 4. 2   I nt er nal  Cont r ol  Feat ur es

I n addi t i on t o t he l i mi t  swi t ches speci f i ed above,  pr ovi de t he f ol l owi ng 
cont r ol  f eat ur es:

( a)  A mot or  over l oad pr ot ect i ve devi ce i n each phase.

( b)  A t er mi nal  bl ock wi t h connect or s f or  al l  ext er nal  cont r ol  
s i gnal s.   Rout e al l  l eads f r om t he act uat or  mot or  and l i mi t  swi t ch 
assembl y t o t er mi nal  connect i ons i n t he cont r ol l er  f or  ext er nal  
connect i ons t o ot her  st at i on cont r ol  devi ces.

( c)  A r ever si ng cont r ol l er  whi ch i s bot h mechani cal l y and el ect r i cal l y 
i nt er l ocked and pr ovi ded wi t h t he necessar y di r ect  oper at ed auxi l i ar y 
cont act s f or  r equi r ed i nt er l ocki ng and cont r ol .

] PART 3   EXECUTI ON

3. 1   PAI NTI NG

Each cast - i r on s l i de gat e and act uat or  must  be pai nt ed wi t h a compl et e 
coat i ng syst em i n accor dance wi t h t he manuf act ur er ' s st andar d pr act i ce,  i n 
whi ch case i t  wi l l  be exempt ed ent i r el y f r om t he sur f ace pr epar at i on and 
pai nt i ng r equi r ement  speci f i ed i n Sect i on 09 97 02 PAI NTI NG:  HYDRAULI C 
STRUCTURES,  pr ovi ded t he coat i ng syst em i s appr oved by t he Cont r act i ng 
Of f i cer ,  i s  of  accept abl e col or  and i s t ouched up as necessar y pr i or  t o 
shi pment .   Request s f or  such exempt i on must  be accompani ed by a 
descr i pt i on of  t he manuf act ur er ' s st andar d coat i ng syst em,  i ncl udi ng t he 
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sur f ace pr epar at i on,  t ype of  pr i mer  and f i ni sh coat  or  coat s,  dr y f i l m 
t hi ckness and whet her  baked on or  ai r  dr i ed.   Fabr i cat ed st ai nl ess st eel  
s l i de gat es do not  r equi r e pai nt i ng.  

3. 2   LUBRI CATI ON AND LUBRI CANTS

Lubr i cat e each act uat or  pr i or  t o any use or  oper at i on,  ei t her  i n t he shop 
or  i n t he f i el d.   Lubr i act e each bear i ng t hr ough i t s associ at ed 
l ubr i cat i on f i t t i ng,  and pack t he gear s wi t h l ubr i cant  at  assembl y.   Af t er  
shop t est i ng,  and pr i or  t o shi pment ,  r el ubr i cat e t he bear i ngs.   Pr i or  t o 
t est i ng i n t he shop,  and t o i ni t i al  oper at i on i n t he f i el d,  t he gat e seat  
f aci ngs and wedgi ng devi ces must  be cl eaned of  al l  f or ei gn mat er i al  and 
l ubr i cat ed t hor oughl y wi t h a l i ght  gr ease.   Just  pr i or  t o f i el d assembl y,  
l ubr i acat e t he l i f t  nut  and st em t hr eads.   Al l  l ubr i cant s must  be as 
r ecommended by t he gat e and act uat or  manuf act ur er  and be submi t t ed by 
manuf act ur er ' s name and number  as par t  of  t he shop dr awi ngs.   Fur ni sh an 
addi t i onal  20 poundsof  each di f f er ent  act uat or  l ubr i cant  at  no addi t i onal  
expense t o t he Gover nment .

3. 3   SHOP ASSEMBLY AND TESTS

Af t er  compl et i on of  i ni t i al  machi ni ng,  al l  gat es must  be compl et el y 
assembl ed,  i n t he ver t i cal  posi t i on,  and t he wedgi ng devi ces adj ust ed t o 
excl ude a 0. 004- i nch t hi ckness gage bet ween t he f r ame and sl i de seat i ng 
sur f aces.   Per f or m any addi t i onal  machi ni ng needed t o achi eve t hi s 
condi t i on,  any di scr epanci es or  def i c i enci es di scover ed as a r esul t  of  
t hi s pr ocedur e must  be cor r ect ed,  and a r et est  conduct ed.   Open and cl ose 
t he sl i de i n t he gui des sever al  t i mes t o ensur e t hat  i t  oper at es f r eel y.   
Di sassembl e t he gat e t o t he ext ent  necessar y f or  shi pment .   The Cont r act or  
must  not i f y t he Cont r act i ng Of f i cer  suf f i c i ent l y i n advance ( mi ni mum 72 
hour s)  so t hat  a r epr esent at i ve of  t he Cont r act i ng Of f i cer  may wi t ness t he 
assembl y,  t est i ng and di sassembl y wor k,  unl ess t hi s r equi r ement  i s wai ved 
i n wr i t i ng by t he Cont r act i ng Of f i cer .   Any mal f unct i ons or  di scr epanci es 
di scl osed as a r esul t  of  t hese t est s must  be pr ompt l y r emedi ed by t he 
Cont r act or  at  no addi t i onal  expense t o t he Gover nment ,  and r et est s 
conduct ed.

3. 4   FI ELD I NSTALLATI ON AND TESTS

3. 4. 1   I nst al l at i on

I nst al l at i on of  t he gat es,  act uat or s and appur t enances must  be i n 
accor dance wi t h t he manuf act ur er ' s i nst al l at i on i nst r uct i ons and under  t he 
super vi s i on and di r ect i on of  t he f i el d ser vi ce r epr esent at i ve speci f i ed i n 
par agr aph " Er ect i ng Engi neer " .   Cl ean al l  el ement s of  t he gat e of  any 
pr ot ect i ve coat i ngs used t her eon dur i ng shi pment  and st or age,  and r emove 
al l  r ust ,  di r t ,  gr i t  and ot her  f or ei gn mat t er .   The gat e and act uat or  must  
t hen be " t ouch- up"  pai nt ed.   The act uat or  and each el ement  of  t he gat e 
must  be car ef ul l y and accur at el y al i gned so t hat  af t er  i t  i s  f ast ened i n 
pl ace t her e wi l l  be no bi ndi ng or  excessi ve pr essur e or  wear  i n any movi ng 
par t  and no di st or t i on of  any member .  Wher e t he f r ame i s at t ached t o t he 
st r uct ur e by use of  a wal l  t hi mbl e,  appl y mast i c t o t he wal l  t hi mbl e 
cont act  sur f ace per  t he manuf act ur er s r ecommendat i on.   I nt er nal l y br ace 
t he wal l  t hi mbl e dur i ng concr et e pl acement .   Adj ust  each wedge assembl y t o 
ensur e t he speci f i ed mi ni mum seal  c l ear ances wi t hout  bendi ng of  wedge 
hooks or  ot her  damage t o t he wedges.   Ti ght en f ast ener s uni f or ml y and 
f i r ml y,  but  t ake car e t o not  over st r ess ei t her  t he f ast ener  or  t he member  
wi t h whi ch i t  i s  associ at ed.   Wher e speci f i c  t or que val ues or  r anges ar e 
c i t ed i n t he i nst al l at i on i nst r uct i ons,  an accur at el y cal i br at ed 
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t or que- wr ench,  havi ng t he pr oper  capaci t y r ange,  i s r equi r ed.   St i l son 
wr enches,  col d chi sel s,  or  ot her  t ool s l i kel y t o cause i nj ur y t o t he 
sur f ace of  any par t ,  ar e not  per mi t t ed f or  use i n t he wor k of  assembl y or  
t i ght eni ng.   I nst al l  al l  f ast ener s wi t h an anaer obi c l ocki ng compound.   
Cl eani ng pr i or  t o appl i cat i on of  t he l ocki ng compound per  t he 
manuf act ur er ' s r ecommendat i ons.   Al l  shi ms must  be of  ei t her  br onze or  
cor r osi on- r esi st i ng st eel .   Wher e gr out i ng i s r equi r ed,  ei t her  an epoxy 
gr out  or  a r eady- t o- use,  non- shr i nki ng gr out i ng mat er i al  conf or mi ng t o t he 
appl i cabl e r equi r ement s of  ASTM C1107/ C1107M,  r equi r i ng onl y mi xi ng wi t h 
wat er  at  t he wor ksi t e,  must  be used,  and use of  any gr out i ng as 
r ecommended by t he manuf act ur er .   Al l  bl ocki ng and wedges used f or  suppor t  
dur i ng i ni t i al  gr out i ng ar e t o be r emoved pr i or  t o f i nal  gr out i ng.

3. 4. 2   Fi el d Test s

3. 4. 2. 1   Qual i t y Cont r ol  Test s

The gat es and act uat or s must  be oper at ed and t est ed by and at  t he expense 
of  t he Cont r act or  and under  t he super vi s i on and di r ect i on of  t he Er ect i ng 
Engi neer  t o det er mi ne i f  t hey have been pr oper l y manuf act ur ed,  assembl ed,  
and i nst al l ed and i f  t hey meet  t he r equi r ement s of  t he speci f i cat i ons.   No 
Gover nment  r epr esent at i ves wi l l  be pr esent  dur i ng t hese t est s.   Af t er  al l  
posi t i on and t or que l i mi t  swi t ches have been set ,  r ai se and l ower  t he gat e 
s l i de not  l ess t han t hr ee t i mes usi ng t he el ect r i c mot or  oper at ed gat e 
act uat or .   Measur e and r ecor d t he oper at i ng cur r ent  each t i me t he gat e i s 
r ai sed.  Al so r ai se and l ower  t he gat e s l i de appr oxi mat el y 6 i nches usi ng 
t he manual  handwheel .   Af t er  compl et i on of  t hese t est s t he gat es ar e t o be 
f ul l y c l osed and an i nspect i on made of  each of  t he seal s t o ver i f y pr oper  
c l ear ance bet ween t he seal s at  al l  poi nt s as speci f i ed or  per  t he 
manuf act uer er ' s r ecommendat i on.  Adj ust  gat e wedges and seal s as r equi r ed 
t o achei ve neccessar y c l ear ance f or  a pr oper  seal .   The Cont r act or  must  
pr epar e a Qual i t y Cont r ol  Fi el d Test  Repor t  i ndi cat i ng t he t est  dat e,  
per sonnel  pr esent ,  number  of  t i mes t he gat e was oper at ed,  oper at i ng 
cur r ent  measur ed and wr i t t en ver i f i cat i on f r om t he gat e manuf act ur er ' s 
Er ect i ng Engi neer  t hat  al l  gat es have been pr oper l y i nst al l ed and adj ust ed 
and t est ed successf ul l y.

3. 4. 2. 2   Qual i t y Assur ance Test s

The gat es and act uat or s must  be oper at ed and t est ed by and at  t he expense 
of  t he Cont r act or ,  under  t he super vi s i on and di r ect i on of  t he Er ect i ng 
Engi neer  and i n t he pr esence of  r epr esent at i ves of  t he Cont r act i ng Of f i cer  
t o det er mi ne i f  t hey have been pr oper l y manuf act ur ed,  assembl ed,  and 
i nst al l ed and i f  t hey meet  t he r equi r ement s of  t he speci f i cat i ons.   These 
t est s wi l l  be conduct ed a mi ni mum of  t en ( 10)  days af t er  r ecei pt  of  t he 
Qual i t y Cont r ol  Fi el d Test  Repor t .   Rai se and l ower  t he gat e a mi ni mum of  
t hr ee t i mes usi ng t he el ect r i c mot or  oper at ed gat e act uat or .   The 
Cont r act or  must  measur e and r ecor d t he oper at i ng cur r ent  and mot or  
amper age each t i me t he gat e i s r ai sed and l ower ed.   Recor ded oper at i ng 
cur r ent  and mot or  amper age must  be wi t hi n manuf act ur er  speci f i ed 
t ol er ance.   The gat e s l i de must  al so be r ai sed and l ower ed appr oxi mat el y 6 
i nches usi ng t he manual  handwheel .   Af t er  t he r ai s i ng and l ower i ng of  t he 
gat es i s compl et ed t he gat es ar e t o be f ul l y c l osed and an i nspect i on made 
of  each of  t he seal s t o ensur e t hat  t her e i s l ess t han 0. 004 i nch 
cl ear ance bet ween t he seal s at  al l  poi nt s or  per  r ecommeded by t he gat e 
manuf act ur er  i f  ot her wi se appr oved.   I f  any gat e i ndi cat es a seal  
c l ear ance i n excess,  t hat  gat e wi l l  be adj ust ed as r equi r ed t he 
r echecked.   Any mal f unct i ons or  di scr epanci es di scl osed as a r esul t  of  
t hese t est s must  be pr ompt l y r emedi ed by t he Cont r act or  at  no addi t i onal  
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expense t o t he Gover nment ,  and r et est s conduct ed.   [ Cont r act or  t o devel op 
a gat e l eakage t est  and submi t  f or  appr oval . ]

3. 5   MAI NTENANCE

Af t er  compl et i on of  t he i nst al l at i on,  t he Cont r act or  must  mai nt ai n and 
pr ot ect  t he gat es and gat e act uat or s and keep t hem r eady f or  oper at i on at  
any t i me unt i l  accept ance t her eof .

        - -  End of  Sect i on - -

SECTI ON 35 20 16. 54  Page 22


