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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  gener al  wor kmanshi p appl i cabl e t o 
t he f abr i cat i on,  assembl y and t est i ng cust om 
f abr i cat ed or  machi ned assembl ages r equi r i ng st r i c t  
t ol er ances and speci f i c  exper t i se i n det ai l i ng,  
f abr i cat i on,  and i nst al l at i on.   Thi s sect i on was 
or i gi nal l y devel oped f or  USACE Ci vi l  Wor ks pr oj ect s.

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

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

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

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

PART 1   GENERAL

1. 1   REFERENCES

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

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out s i de of  
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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.

ALUMI NUM ASSOCI ATI ON ( AA)

AA ADM ( 2015)  Al umi num Desi gn Manual

AMERI CAN GEAR MANUFACTURERS ASSOCI ATI ON ( AGMA)

AGMA I SO 22849- A12 ( 2012)  Desi gn Recommendat i ons f or  Bevel  
Gears

AGMA I SO 23509- A08 ( 2008)  Bevel  and Hypoi d Gear  Geomet r y

ANSI / AGMA 6001 ( 2008E;  R 2014)  Desi gn and Sel ect i on of  
Component s f or  Encl osed Gear  Dr i ves

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS D1. 1/ D1. 1M ( 2015;  Er r at a 1 2015;  Er r at a 2 2016)  
St r uct ur al  Wel di ng Code -  St eel

AWS D1. 2/ D1. 2M ( 2014)  St r uct ur al  Wel di ng Code -  Al umi num

ASME I NTERNATI ONAL ( ASME)

ASME B4. 1 ( 1967;  R 2009)  Pr ef er r ed Li mi t s and Fi t s 
f or  Cyl i ndr i cal  Par t s

ASME B46. 1 ( 2009)  Sur f ace Text ur e,  Sur f ace Roughness,  
Wavi ness and Lay

ASME BPVC SEC I X ( 2010)  BPVC Sect i on I X- Wel di ng and Br azi ng 
Qualifications

ASTM I NTERNATI ONAL ( ASTM)

ASTM A123/ A123M ( 2017)  St andar d Speci f i cat i on f or  Zi nc 
( Hot - Di p Gal vani zed)  Coat i ngs on I r on and 
St eel  Pr oduct s

ASTM A325 ( 2014)  St andar d Speci f i cat i on f or  
St r uct ur al  Bol t s ,  St eel ,  Heat  Tr eat ed,  
120/ 105 ksi  Mi ni mum Tensi l e St r engt h

ASTM A325M ( 2014)  St andar d Speci f i cat i on f or  
St r uct ur al  Bol t s ,  St eel ,  Heat  Tr eat ed,  830 
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MPa Mi ni mum Tensi l e St r engt h ( Met r i c)

ASTM A380/ A380M ( 2017)  St andar d Pr act i ce f or  Cl eani ng,  
Descal i ng,  and Passi vat i on of  St ai nl ess 
St eel  Par t s,  Equi pment ,  and Syst ems

ASTM A490 ( 2014a)  St andar d Speci f i cat i on f or  
St r uct ur al  Bol t s ,  Al l oy St eel ,  Heat  
Tr eat ed,  150 ksi  Mi ni mum Tensi l e St r engt h

ASTM A490M ( 2014a)  St andar d Speci f i cat i on f or  
Hi gh- St r engt h St eel  Bol t s,  Cl asses 10. 9 
and 10. 9. 3,  f or  St r uct ur al  St eel  Joi nt s 
(Metric)

ASTM A514/ A514M ( 2014)  St andar d Speci f i cat i on f or  
Hi gh- Yi el d- St r engt h,  Quenched and Temper ed 
Al l oy St eel  Pl at e,  Sui t abl e f or  Wel di ng

ASTM A780/ A780M ( 2009;  R 2015)  St andar d Pr act i ce f or  
Repai r  of  Damaged and Uncoat ed Ar eas of  
Hot - Di p Gal vani zed Coat i ngs

ASTM B177/ B177M ( 2011;  R 2017)  St andar d Gui de f or  
Engi neer i ng Chr omi um El ect r opl at i ng

ASTM B766 ( 1986;  R 2015)  St andar d Speci f i cat i on f or  
El ect r odeposi t ed Coat i ngs of  Cadmi um

ASTM D962 ( 1981;  R 2014)  Al umi num Powder  and Past e 
Pi gment s f or  Pai nt s

ASTM E165/ E165M ( 2012)  St andar d Pr act i ce f or  Li qui d 
Penet r ant  Exami nat i on f or  Gener al  I ndust r y

ASTM E446 ( 2014)  Radi ogr aphs f or  St eel  Cast i ngs Up 
t o 2 I n.  ( 51mm)  i n Thi ckness

ASTM E709 ( 2015)  St andar d Gui de f or  Magnet i c 
Par t i c l e Exami nat i on

ASTM E94/ E94M ( 2017)  St andar d Gui de f or  Radi ogr aphi c 
Exami nat i on Usi ng I ndust r i al  Radi ogr aphi c 
Film

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  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

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

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

Use t he " S"  c l assi f i cat i on onl y i n SD- 11 Cl oseout  
Submi t t al s.   The " S"  f ol l owi ng a submi t t al  i t em 
i ndi cat es t hat  t he submi t t al  i s  r equi r ed f or  t he 
Sust ai nabi l i t y  eNot ebook t o f ul f i l l  f eder al l y  
mandat ed sust ai nabl e r equi r ement s i n accor dance wi t h 
Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.

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

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

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

SD- 02 Shop Dr awi ngs

Det ai l  Dr awi ngs;  G[ ,  [ _____] ]
Wel di ng of  St r uct ur al  St eel
St r uct ur al  St eel  Wel di ng Repai r s
Castings

SD- 03 Pr oduct  Dat a

Fi l l er  Met al
Lubricant

SD- 06 Test  Repor t s

Test s,  I nspect i ons,  and Ver i f i cat i ons

SD- 07 Cer t i f i cat es

Wel di ng Qual i f i cat i ons
Appl i cat i on Qual i f i cat i on f or  St eel  St uds;  G[ ,  [ _____] ]
Wel di ng of  Al umi num
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1. 3   QUALI TY ASSURANCE

1. 3. 1   Det ai l  Dr awi ngs

Submi t  det ai l  dr awi ngs f or  met al wor k and machi ne wor k,  pr i or  t o 
f abr i cat i on,  i nc l ude wi t hi n t he det ai l  dr awi ngs cat al og cut s,  t empl at es,  
f abr i cat i on and assembl y det ai l s  and t ype,  gr ade and cl ass of  mat er i al  as 
appr opr i at e.   I ndi cat e met hods of  pr ot ect i ng t he wor k dur i ng shi ppi ng,  
st or age,  f i el d assembl y,  and i nst al l at i on.

1. 3. 2   Wel di ng Qual i f i cat i ons

Pr i or  t o wel di ng,  submi t  cer t i f i cat i on f or  each wel der  st at i ng t he t ype of  
wel di ng and posi t i ons qual i f i ed f or ,  t he code and pr ocedur e qual i f i ed 
under ,  dat e qual i f i ed,  and t he f i r m and i ndi v i dual  cer t i f y i ng t he 
qual i f i cat i on t est s.   [ I f  t he qual i f i cat i on dat e of  t he wel di ng oper at or  i s  
mor e t han one- year  ol d,  accompany t he wel di ng oper at or ' s qual i f i cat i on 
cer t i f i cat e wi t h a cur r ent  cer t i f i cat e by t he wel der  at t est i ng t o t he f act  
t hat  he has been engaged i n wel di ng s i nce t he dat e of  cer t i f i cat i on,  wi t h 
no br eak i n wel di ng ser vi ce gr eat er  t han 6 mont hs. ]

Conf or m t o al l  r equi r ement s speci f i ed i n [ AWS D1. 1/ D1. 1M]  [ or  
ASME BPVC SEC I X]  and [ AA ADM]  [ or  AWS D1. 2/ D1. 2M]  [ or  ASME BPVC SEC I X].

PART 2   PRODUCTS

2. 1   FABRICATION

2. 1. 1   St r uct ur al  Fabr i cat i on

Mat er i al  must  be st r ai ght  bef or e bei ng l ai d of f  or  wor ked.   Per f or m 
st r ai ght eni ng,  i f  necessar y,  by met hods t hat  wi l l  not  i mpai r  t he met al .   
Shar p k i nks or  bends wi l l  be cause f or  r ej ect i on of  t he mat er i al .   Mat er i al  
wi t h wel ds wi l l  not  be accept ed except  wher e wel di ng i s def i ni t el y 
speci f i ed,  i ndi cat ed or  ot her wi se appr oved.   Make bends usi ng appr oved 
di es,  pr ess br akes or  bendi ng r ol l s .   Wher e heat i ng i s r equi r ed,  t ake 
pr ecaut i ons t o avoi d over heat i ng t he met al  and al l ow i t  t o cool  i n a manner  
t hat  wi l l  not  i mpai r  t he or i gi nal  pr oper t i es of  t he met al .   Pr oposed f l ame 
cut t i ng of  mat er i al ,  ot her  t han st r uct ur al  st eel ,  i s  subj ect  t o appr oval  
and must  be i ndi cat ed on det ai l  dr awi ngs.   Shear i ng shal l  be accur at e and 
al l  por t i ons of  t he wor k neat l y f i ni shed.   Make cor ner s squar e and t r ue 
unl ess ot her wi se shown.   Fi l l et  r e- ent r ant  cut s t o a mi ni mum r adi us of  19 mm
 3/ 4 i nch unl ess ot her wi se appr oved.   Pr ovi de f i ni shed member s f r ee of  
t wi st s,  bends and open j oi nt s.   Ti ght en bol t s,  nut s and scr ews.

2. 1. 1. 1   Di mensi onal  Tol er ances f or  St r uct ur al  Wor k

Measur e di mensi ons usi ng an appr oved cal i br at ed st eel  t ape of  appr oxi mat el y 
t he same t emper at ur e as t he mat er i al  bei ng measur ed.   The over al l  
di mensi ons of  an assembl ed st r uct ur al  uni t  must  be wi t hi n t he t ol er ances 
i ndi cat ed on t he dr awi ngs or  as speci f i ed i n t he par t i cul ar  sect i on of  
t hese speci f i cat i ons f or  t he i t em of  wor k.   Wher e t ol er ances ar e not  
speci f i ed i n ot her  sect i ons of  t hese speci f i cat i ons or  shown,  an al l owabl e 
var i at i on of  1 mm 1/ 32 i nch i s per mi ssi bl e i n t he over al l  l engt h of  
component  member s wi t h bot h ends mi l l ed;  component  member s wi t hout  mi l l ed 
ends must  not  devi at e f r om t he di mensi ons shown by mor e t han 2 mm 1/ 16 i nch 
f or  member s 9 m 30 f eet  or  l ess i n l engt h,  and by mor e t han 3 mm 1/ 8 i nch 
f or  member s over  9 m 30 f eet  i n l engt h.
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2. 1. 1. 2   St r uct ur al  St eel  Fabr i cat i on

St r uct ur al  st eel  may be cut  by mechani cal l y gui ded or  hand- gui ded t or ches,  
pr ovi ded an accur at e pr of i l e wi t h a sur f ace t hat  i s  smoot h and f r ee f r om 
cr acks and not ches i s obt ai ned.   Pr epar e sur f aces and edges i n accor dance 
with AWS D1. 1/ D1. 1M,  Subcl ause 3. 2.   Wher e st r uct ur al  st eel  i s  not  t o be 
wel ded,  chi ppi ng or  gr i ndi ng wi l l  not  be r equi r ed except  as necessar y t o 
r emove sl ag and shar p edges of  mechani cal l y gui ded or  hand- gui ded cut s not  
exposed t o v i ew.   Chi p,  gr i nd or  machi ne t o sound met al  hand- gui ded cut s 
whi ch ar e t o be exposed or  v i s i bl e.

2. 1. 1. 3   St r uct ur al  Al umi num Fabr i cat i on

Lay out  and cut  al umi num i n accor dance wi t h t he AA ADM,  Sect i on 6.

2. 1. 2   Welding

**************************************************************************
NOTE:   The wel di ng r equi r ement s pr ovi ded ar e 
appl i cabl e pr i mar i l y  t o st r uct ur al  gr ade st eel ,  l ow 
car bon st eel  cast i ngs and al umi num.   Wher e wel di ng 
of  ot her  gr ades of  st eel ,  cast i ngs or  non- f er r ous 
met al s i s  cont empl at ed,  t he addi t i onal  pr ovi s i ons 
necessar y f or  t he wel di ng of  t hese par t i cul ar  met al s 
shoul d be i nser t ed.

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

2. 1. 2. 1   Wel di ng of  St r uct ur al  St eel

2. 1. 2. 1. 1   Wel di ng Pr ocedur es f or  St r uct ur al  St eel

Pr equal i f y  wel di ng pr ocedur es f or  st r uct ur al  st eel  as descr i bed i n 
AWS D1. 1/ D1. 1M,  Subcl ause 3. 1 or  qual i f y  by t est s as pr escr i bed i n 
AWS D1. 1/ D1. 1M,  Cl ause 4.   Pr oper l y document ed evi dence of  compl i ance wi t h 
al l  r equi r ement s of  t hese speci f i cat i ons f or  pr evi ous qual i f i cat i on t est s 
est abl i sh a wel di ng pr ocedur e as pr equal i f i ed.   For  wel di ng pr ocedur es 
qual i f i ed by t est s,  t he t est  wel di ng and speci men t est i ng wi l l  be wi t nessed 
and t he t est  r epor t  document  s i gned by t he Cont r act i ng Of f i cer .   Appr oval  
of  any wel di ng pr ocedur e wi l l  not  r el i eve t he r esponsi bi l i t y  f or  pr oduci ng 
a f i ni shed st r uct ur e meet i ng al l  r equi r ement s of  t hese speci f i cat i ons.   The 
Cont r act or  wi l l  be di r ect ed or  aut hor i zed t o make any changes i n pr evi ousl y 
appr oved wel di ng pr ocedur es t hat  ar e deemed necessar y or  desi r abl e by t he 
Cont r act or  Of f i cer .

a.   Submi t  a compl et e schedul e of  wel di ng pr ocedur es f or  each st eel  
st r uct ur e t o be wel ded pr i or  t o commenci ng f abr i cat i on.   Pr ovi de t he 
schedul e i n conf or mance wi t h t he r equi r ement s speci f i ed i n t he 
provisions AWS D1. 1/ D1. 1M,  Cl auses 2,  3,  4,  6,  7 and appl i cabl e 
por t i ons of  Cl ause 8.

b.   Pr ovi de wi t hi n t he schedul e det ai l ed pr ocedur e speci f i cat i ons and 
t abl es or  di agr ams showi ng t he pr ocedur es t o be used f or  each r equi r ed 
j oi nt .   I ncl ude i n t he wel di ng pr ocedur es f i l l er  met al ,  pr eheat ,  
i nt er pass t emper at ur e and st r ess- r el i ef  heat  t r eat ment  r equi r ement s.   
Cl ear l y i dent i f y  each wel di ng pr ocedur e as bei ng pr equal i f i ed or  
r equi r ed t o be qual i f i ed by t est s.

c.   Show t ypes and l ocat i ons of  wel ds desi gnat ed or  i n t he speci f i cat i ons 
t o r ecei ve nondest r uct i ve t est i ng i n t he wel di ng pr ocedur es.
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2. 1. 2. 1. 2   Wel di ng Pr ocess

Per f or m wel di ng of  st r uct ur al  st eel  by an el ect r i c  ar c wel di ng pr ocess 
usi ng a met hod whi ch excl udes t he at mospher e f r om t he mol t en met al  and 
conf or ms t o t he appl i cabl e pr ovi s i ons of  AWS D1. 1/ D1. 1M.   Mi ni mi ze r esi dual  
st r esses,  di st or t i on and shr i nkage f r om wel di ng.

2. 1. 2. 1. 3   Wel di ng Techni que

**************************************************************************
NOTE:   Vi br at or y t ype st r ess- r el i ef  t r eat ment  shoul d 
not  be appr oved as an al t er nat e st r ess r el i evi ng 
means f or  appl i cat i ons cover ed by t hi s speci f i cat i on.

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

2. 1. 2. 1. 3. 1   Fi l l er  Met al

Pr ovi de t he el ect r ode,  el ect r ode- f l ux combi nat i on and gr ade of  wel d met al  
conf or mi ng t o t he appr opr i at e AWS speci f i cat i on f or  t he base met al  and 
wel di ng pr ocess bei ng used or  be as shown wher e a speci f i c  choi ce of  AWS 
speci f i cat i on al l owabl es i s r equi r ed.   I ncl ude t he AWS desi gnat i on of  t he 
el ect r odes t o be used i n t he schedul e of  wel di ng pr ocedur es.   Use onl y l ow 
hydr ogen el ect r odes f or  manual  shi el ded met al - ar c wel di ng r egar dl ess of  t he 
t hi ckness of  t he st eel .   Use a cont r ol l ed t emper at ur e st or age oven at  t he 
j ob s i t e as pr escr i bed by AWS D1. 1/ D1. 1M,  Subcl ause 3. 5 t o mai nt ai n l ow 
moi st ur e of  l ow hydr ogen el ect r odes.

2. 1. 2. 1. 3. 2   Pr eheat  and I nt er pass Temper at ur e

Per f or m pr eheat i ng as r equi r ed by AWS D1. 1/ D1. 1M,  Subcl ause 3. 5 or  as 
ot her wi se speci f i ed except  t hat  t he t emper at ur e of  t he base met al  must  be 
at  l east  20 degr ees C 70 degr ees F.   Sl owl y and uni f or ml y pr eheat  t he 
wel dment s by appr oved means t o t he pr escr i bed t emper at ur e,  hel d at  t hat  
t emper at ur e unt i l  t he wel di ng i s compl et ed and t hen per mi t t ed t o cool  
s l owl y i n st i l l  ai r .

2. 1. 2. 1. 3. 3   St r ess- Rel i ef  Heat  Tr eat ment

Wher e st r ess r el i ef  heat  t r eat ment  i s  speci f i ed or  shown,  per f or m i n 
accor dance wi t h t he r equi r ement s of  AWS D1. 1/ D1. 1M,  Subcl ause 5. 8 unl ess 
ot her wi se aut hor i zed or  di r ect ed.

2. 1. 2. 1. 4   Workmanship

Per f or m wel di ng wor kmanshi p i n accor dance wi t h AWS D1. 1/ D1. 1M,  Cl ause 3 and 
ot her  appl i cabl e r equi r ement s of  t hese speci f i cat i ons.

2. 1. 2. 1. 4. 1   Pr epar at i on of  Base Met al

Pr i or  t o wel di ng i nspect  sur f aces t o be wel ded t o ensur e compl i ance wi t h 
AWS D1. 1/ D1. 1M,  Subcl ause 3. 2.

2. 1. 2. 1. 4. 2   Tempor ar y Wel ds

Make t empor ar y wel ds,  r equi r ed f or  f abr i cat i on and er ect i on,  under  t he 
cont r ol l ed condi t i ons pr escr i bed f or  per manent  wor k.   Make t empor ar y wel ds 
usi ng l ow- hydr ogen wel di ng el ect r odes and by wel der s qual i f i ed f or  
per manent  wor k as speci f i ed i n t hese speci f i cat i ons.   Conduct  pr eheat i ng 
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f or  t empor ar y wel ds as r equi r ed by AWS D1. 1/ D1. 1M f or  per manent  wel ds 
except  t hat  t he mi ni mum t emper at ur e must  be 50 degr ees C 120 degr ees F i n 
any case.   I n maki ng t empor ar y wel ds,  do not  st r i ke ar cs i n ot her  t han wel d 
l ocat i ons.   Remove each t empor ar y wel d and gr i nd f l ush wi t h adj acent  
sur f aces af t er  ser vi ng i t s pur pose.

2. 1. 2. 1. 4. 3   Tack Wel ds

Subj ect  t ack wel ds t hat  ar e t o be i ncor por at ed i nt o t he per manent  wor k t o 
t he same qual i t y  r equi r ement s as t he per manent  wel ds;  c l ean and t hor oughl y 
f use t hem wi t h per manent  wel ds.   Per f or m pr eheat i ng as speci f i ed above f or  
t empor ar y wel ds.   Mul t i pl e- pass t ack wel ds must  have cascaded ends.   Remove 
def ect i ve t ack wel ds bef or e per manent  wel di ng.

2. 1. 2. 2   Wel di ng of  St eel  Cast i ngs

Remove unsound mat er i al  f r om t he sur f aces of  st eel  cast i ngs,  t o be 
i ncor por at ed i nt o wel ded connect i ons,  by chi ppi ng,  machi ni ng,  ai r - ar c 
gougi ng or  gr i ndi ng.   Do not  wel d maj or  connect i ons desi gned f or  t r ansf er  
of  st r esses i f  t he t emper at ur e of  t he cast i ng i s l ower  t han 40 degr ees C 
100 degr ees F.   Pr eheat  cast i ngs cont ai ni ng over  0. 35 per cent  car bon or  
over  0. 75 per cent  manganese t o a t emper at ur e not  t o exceed 230 degr ees C 
450 degr ees F and conduct  wel di ng whi l e t he cast i ngs ar e mai nt ai ned at  a 
t emper at ur e above 180 degr ees C 350 degr ees F.   Wel di ng wi l l  not  be 
per mi t t ed on cast i ngs cont ai ni ng car bon i n excess of  0. 45 per cent  except  on 
wr i t t en aut hor i zat i on.   Cast i ngs r equi r i ng wel di ng r epai r s af t er  t he f i r st  
anneal i ng and cast i ngs i nvol v i ng wel di ng f abr i cat i on must  be 
st r ess- r el i eved anneal ed pr i or  t o r ecei v i ng f i nal  machi ni ng unl ess 
ot her wi se per mi t t ed.

2. 1. 2. 3   Wel di ng of  St eel  St uds

Conf or m t o t he r equi r ement s of  AWS D1. 1/ D1. 1M,  Cl ause 7,  except  as 
ot her wi se speci f i ed f or  t he pr ocedur es f or  wel di ng st eel  st uds t o 
st r uct ur al  st eel ,  i ncl udi ng mechani cal ,  wor kmanshi p,  t echni que,  st ud 
appl i cat i on qual i f i cat i on,  pr oduct i on qual i t y  cont r ol  and f abr i cat i on and 
ver i f i cat i on i nspect i on pr ocedur es.

2. 1. 2. 3. 1   Appl i cat i on Qual i f i cat i on f or  St eel  St uds

As a condi t i on of  appr oval  of  t he st ud appl i cat i on pr ocess,  f ur ni sh 
cer t i f i ed t est  r epor t s and cer t i f i cat i on t hat  t he st uds conf or m t o t he 
r equi r ement s of  AWS D1. 1/ D1. 1M,  Subcl auses 7. 2 and 7. 3,  cer t i f i ed r esul t s 
of  t he st ud manuf act ur er ' s st ud base qual i f i cat i on t est ,  and cer t i f i ed 
r esul t s of  t he st ud appl i cat i on qual i f i cat i on t est  as r equi r ed by 
AWS D1. 1/ D1. 1M,  Subcl ause 7. 6,  pr i or  t o commenci ng f abr i cat i on,  except  as 
ot her wi se speci f i ed.

2. 1. 2. 3. 2   Pr oduct i on Qual i t y Cont r ol

Conf or m t o t he r equi r ement s of  AWS D1. 1/ D1. 1M,  Subcl ause 7. 7,  except  as 
ot her wi se speci f i ed f or  qual i t y  cont r ol  f or  pr oduct i on wel di ng of  s t uds.   
Wel d st uds on whi ch pr e- pr oduct i on t est i ng i s t o be per f or med i n t he same 
gener al  posi t i on as r equi r ed on pr oduct i on st uds ( f l at ,  ver t i cal ,  over head 
or  s l opi ng) .   I f  t he r educt i on of  t he l engt h of  st uds becomes l ess t han 
nor mal  as t hey ar e wel ded,  st op wel di ng i mmedi at el y and do not  r esume unt i l  
t he cause has been cor r ect ed.
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2. 1. 2. 4   Wel di ng of  Al umi num

Conf or m t o t he r equi r ement s of  [ AA ADM]  [ and]  [ AWS D1. 2/ D1. 2M] .   Submi t  a 
cer t i f i ed r epor t  gi v i ng t he r esul t s of  t he qual i f y i ng t est s,  and a compl et e 
schedul e of  t he wel di ng pr ocess f or  each al umi num f abr i cat i on t o be wel ded 
pr i or  t o commenci ng f abr i cat i on.

2. 1. 3   Bol t ed Connect i ons

2. 1. 3. 1   Bol t ed St r uct ur al  St eel  Connect i ons

Pr ovi de bol t s,  nut s and washer s of  t he t ype speci f i ed or  i ndi cat ed.   Equi p 
al l  nut s wi t h washer s except  f or  hi gh st r engt h bol t s.   Use bevel ed washer s 
wher e bear i ng f aces have a s l ope of  mor e t han 1: 20 wi t h r espect  t o a pl ane 
nor mal  t o t he bol t  axi s.   Wher e t he use of  hi gh st r engt h bol t s i s  speci f i ed 
or  i ndi cat ed,  t he mat er i al s,  conf or m wor kmanshi p and i nst al l at i on t o t he 
appl i cabl e pr ovi s i ons of  ASTM A325M ASTM A325 or  ASTM A490M ASTM A490.

a.   Accur at el y l ocat e bol t  hol es,  smoot h,  per pendi cul ar  t o t he member  and 
cylindrical.

b.   Dr i l  or  subdr i l l  hol es f or  r egul ar  bol t s and r eam i n t he shop and not  
mor e t han 2 mm 1/ 16 i nch l ar ger  t han t he di amet er  of  t he bol t .

c.   Mat ch- r eam or  dr i l l  hol es f or  f i t t ed bol t s i n t he shop.   Remove bur r s 
r esul t i ng f r om r eami ng.   Keep bol t  t hr eads ent i r el y out s i de of  t he 
hol es.   The body di amet er  of  bol t s must  have t ol er ances as r ecommended 
by ASME B4. 1f or  t he c l ass of  f i t  speci f i ed.   Pl ace f i t t ed bol t s i n 
r eamed hol es by sel ect i ve assembl y t o pr ovi de an LN- 2 f i t .

d.   Hol es f or  hi gh st r engt h bol t s  must  not  have di amet er s mor e t han 2 mm 
1/ 16 i nch l ar ger  t han bol t  di amet er s.   I f  t he t hi ckness of  t he mat er i al  
i s  not  gr eat er  t han t he di amet er  of  t he bol t s,  t he hol es may be 
punched.   I f  t he t hi ckness of  t he mat er i al  i s  gr eat er  t han t he di amet er  
of  t he bol t s t he hol es may be dr i l l ed f ul l  s i ze or  subpunched or  
subdr i l l ed at  l east  3 mm 1/ 8 i nch smal l er  t han t he di amet er  of  t he 
bol t s and t hen r eamed t o f ul l  s i ze.   Poor  mat chi ng of  hol es wi l l  be 
cause f or  r ej ect i on.   Dr i f t i ng occur r i ng dur i ng assembl y cannot  di st or t  
t he met al  or  enl ar ge t he hol es.   Reami ng t o a l ar ger  di amet er  of  t he 
next  st andar d s i ze bol t  wi l l  be al l owed f or  s l i ght  mi smat chi ng.

2. 1. 3. 2   Bol t ed Al umi num Connect i ons

Conf or m t o t he r equi r ement s of  AA ADM,  Sect i on 6 f or  punchi ng,  dr i l l i ng,  
r eami ng and bol t i ng f or  bol t ed al umi num connect i ons.

2. 1. 4   Ri vet ed Al umi num Connect i ons

Conf or m t o t he r equi r ement s of  AA ADM,  Sect i on 6 f or  punchi ng,  dr i l l i ng,  
r eami ng and r i vet i ng f or  r i vet ed al umi num connect i ons.

2. 1. 5   Patterns

**************************************************************************
NOTE:   The f i r st  br acket ed opt i on i n t hi s par agr aph 
( t hi r d sent ence)  wi l l  be gener al l y used si nce i n 
most  cases i t  wi l l  be t o t he advant age of  t he 
Gover nment  not  t o r et ai n any pat t er ns,  or  cor e boxes 
or  t empl at es,  and save t he expense of  r epai r s,  
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shi pment  and st or age.   I f  t he Gover nment  has 
pat t er ns avai l abl e f or  l oan t o t he Cont r act or ,  
subpar agr aph AVAI LABLE PATTERNS shoul d be i ncl uded,  
wi t h t he appr opr i at e i nf or mat i on pr ovi ded i n t he 
br acket ed under l i ned spaces.   I f  t he f i r st  br acket ed 
opt i on i s used and t he Gover nment  has pat t er ns 
avai l abl e f or  l oan t o t he Cont r act or ,  subpar agr aphs 
DI SPOSI TI ON OF PATTERNS,  CORE BOXES,  AND TEMPLATES 
shoul d be sui t abl y modi f i ed and i ncl uded.   I f  t he 
second br acket ed opt i on ( f our t h sent ence)  i s  used,  
subpar agr aphs FABRI CATI ON OF PATTERNS AND CORE BOXES 
and DI SPOSI TI ON OF PATTERNS,  CORE BOXES AND 
TEMPLATES shoul d be i ncl uded.

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

Take car e t o avoi d shar p cor ner s or  abr upt  changes i n cr oss sect i on;  ampl e 
f i l l et s ar e t o be used i n t he const r uct i on of  pat t er ns.   Add,  as r equi r ed,  
dr af t  and i ncr eases i n pat t er n t hi cknesses t o conf or m t o t he st andar d 
f oundr y pr act i ce appl i ed and as necessar y t o ensur e t hat  al l  met al  
t hi cknesses of  t he f i ni shed cast i ngs conf or m t o t he di mensi ons shown and 
ar e wi t hi n t he t ol er ances speci f i ed i n par agr aph I NSPECTI ON OF STEEL 
CASTI NGS.   [ Al l  pat t er ns [ ,  except  t hose l oaned t o t he Cont r act or  by t he 
Gover nment , ]  wi l l  r emai n t he pr oper t y of  t he Cont r act or . ]  [ Pat t er ns f or  
t hose par t s l i s t ed bel ow ar e f ur ni shed by t he Cont r act or ,  become t he 
pr oper t y of  t he Gover nment  and cannot  be used f or  wor k under  any ot her  
cont r act  unl ess speci f i cal l y  aut hor i zed.   Al l  ot her  pat t er ns [ ,  except  
t hose l oaned t o t he Cont r act or  by t he Gover nment , ]  wi l l  r emai n t he pr oper t y 
of  t he Cont r act or . ]

[ 2. 1. 5. 1   Fabr i cat i on of  Pat t er ns and Cor e Boxes

Subst ant i al l y  make pat t er ns and cor e boxes t hat  become t he pr oper t y of  t he 
Gover nment  f r om t hor oughl y seasoned Gr ade B or  bet t er  sugar  pi ne,  nor t her n 
whi t e pi ne or  an appr oved equal .   Secur el y gl ue and scr ew t oget her  bui l t - up 
pat t er ns and cor e boxes.   Use appr oved hi gh gr ade,  wat er  r esi st ant  gl ue 
t hat  i s  sui t abl y t r eat ed f or  r esi st ance t o f ungus and i nsect  i nf est at i on.   
Onl y l i ght  sect i ons ar e per mi t t ed t o be nai l ed.   Count er bor e and neat l y 
f i l l  scr ew hol es wi t h wood pl ugs.   Dovet ai l  or  f ast en wi t h pul l - out  dowel s 
l oose pi eces.   Spl i t  pat t er ns and cor e boxes must  have met al  dowel s at  
par t i ngs.   Skel t on or  sweep pat t er ns wi l l  not  be accept ed unl ess 
speci f i cal l y  aut hor i zed.   Fi l l  al l  nai l  and t ool  mar ks on mol di ng sur f aces 
wi t h beeswax and sand al l  sur f aces wi t h No.  0 gr ade sandpaper .   Fi ni sh 
pat t er ns wi t h not  l ess t han t hr ee coat s of  an appr oved phenol i c- r esi n 
seal er  col or ed i n accor dance wi t h t he st andar d t r ade pr act i ces f or  pat t er n 
col or s.   St amp each pat t er n,  cor e box and l oose pi ece wi t h t he par t  mar k 
shown.   Fur ni sh pat t er ns compl et e wi t h necessar y cor e boxes and t empl at es.

][ 2. 1. 5. 2   Avai l abl e Pat t er ns

**************************************************************************
NOTE:   The ser vi ceabi l i t y  and gener al  condi t i on of  
each pat t er n shoul d be c l ear l y i ndi cat ed under  t he 
headi ng of  " CONDI TI ON. "

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

The pat t er ns l i s t ed bel ow ar e avai l abl e f or  l oan t o t he Cont r act or .   They 
ar e st or ed at  [ _____]  and may be secur ed f . o. b.  t hei r  pl ace of  st or age upon 
request.
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PART NO. PATTERN NO. CONDITION

[_____] [_____] [_____]

[_____] [_____] [_____]

[_____] [_____] [_____]

The Cont r act or  assumes r esponsi bi l i t y  f or  t he accur acy and adapt abi l i t y  of  
al l  par t s made wi t h t he above l i s t ed pat t er ns,  as i f  t he par t s had been 
made f r om new pat t er ns pr oduced under  t hi s cont r act ,  and bear s t he expense 
of  cor r ect i ng any i naccur aci es f ound i n t hem.

][ 2. 1. 5. 3   Di sposi t i on of  Pat t er ns,  Cor e Boxes,  and Templ at es

Subst ant i al l y  make and put  t oget her  wi t h scr ews t he boxes and cr at es f or  
t he packi ng and shi pment  of  pat t er ns,  cor e boxes and t empl at es so t hat  t hey 
can be used sever al  t i mes.   Pl ai nl y mar k each box and cr at e t o i ndi cat e i t s  
cont ent s.   Thor oughl y c l ean al l  pat t er ns,  cor e boxes and t empl at es 
[ i ncl udi ng t hose l oaned t o t he Cont r act or  by t he Gover nment ]  used,  cr at e 
and del i ver  i n f i r st - c l ass condi t i on wi t h a l i s t  of  same i n dupl i cat e t o 
[ _____]  bef or e f i nal  payment  i s  made.   The Cont r act i ng Of f i cer  r eser ves t he 
r i ght  t o wi t hhol d payment  f or  f i nal  par t s made f r om any pat t er n unt i l  such 
pat t er n i s del i ver ed.   Var ni sh pat t er ns and cor e boxes and gi ve al l  
t empl at es a coat  of  an appr oved pai nt  bef or e bei ng cr at ed.   Repl ace any 
pat t er n,  cor e box or  t empl at e l ost  i n shi pment  or  damaged.

] 2. 1. 6   Castings

Each cast i ng and cast i ngs wei ghi ng mor e t han 225 r equi r ed kg 500 r equi r ed 
pounds must  bear  cast  or  st amped heat  number s.   Devi at i ons f r om t he 
di mensi ons of  cast i ngs shown must  not  exceed amount s t hat  wi l l  i mpai r  t he 
st r engt h of  cast i ngs by mor e t han 10 per cent  as comput ed f r om t he 
di mensi ons shown.   Di mensi ons of  cast i ngs shown on appr oved det ai l  dr awi ngs 
ar e f i ni shed di mensi ons.   Cast i ngs t hat  ar e war ped or  ot her wi se di st or t ed 
or  t hat  ar e over si ze t o an ext ent  t hat  wi l l  i nt er f er e wi t h pr oper  f i t  wi t h 
ot her  par t s of  t he machi ner y or  st r uct ur e wi l l  be r ej ect ed.   The st r uct ur e 
of  met al  i n cast i ngs must  be homogeneous and f r ee f r om excessi ve 
nonmet al l i c  i ncl usi ons.   Excessi ve segr egat i on of  i mpur i t i es or  al l oys at  
cr i t i cal  poi nt s i n cast i ngs wi l l  be cause f or  r ej ect i on.   Do not  make 
r epai r s t o cast i ngs pr i or  t o appr oval .   Mi nor  sur f ace i mper f ect i ons not  
af f ect i ng t he st r engt h of  cast i ng may be wel ded i n t he " gr een"  i f  
appr oved.   Sur f ace i mper f ect i ons wi l l  be consi der ed mi nor  when t he dept h of  
t he cavi t y pr epar ed f or  wel di ng i s t he l esser  of  20 per cent  of  t he act ual  
wal l  t hi ckness or  25 mm 1 i nch.   Def ect s ot her  t han mi nor  sur f ace 
i mper f ect i ons may be wel ded onl y when speci f i cal l y  aut hor i zed i n accor dance 
wi t h t he f ol l owi ng r equi r ement s:

a.   The def ect s have been ent i r el y r emoved and ar e j udged not  t o af f ect  t he 
st r engt h,  use or  machi neabi l i t y  of  t he cast i ngs when pr oper l y wel ded 
and st r ess r el i eved.

b.   The pr oposed wel di ng pr ocedur e,  st r ess r el i ef  and met hod of  exami nat i on 
of  t he r epai r  wor k have been submi t t ed and appr oved.

2. 1. 7   Machi ne Wor k

**************************************************************************
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NOTE:   Par agr aphs,  PI N HOLES,  GEARS,  SHAFTI NG,  and 
BEARI NGS,  shoul d be del et ed when t he det ai l s  
speci f i ed ar e pr ovi ded i n t he machi ner y sect i on.

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

Tol er ances,  al l owances and gauges f or  met al  f i t s  bet ween pl ai n,  
non- t hr eaded,  cy l i ndr i cal  par t s conf or m t o ASME B4. 1 f or  t he c l ass of  f i t  
shown or  r equi r ed unl ess ot her wi se shown on appr oved det ai l  dr awi ngs.   
Wher e f i t s  ar e not  shown t hey wi l l  be sui t abl e as appr oved.   Tol er ances f or  
machi ne- f i ni shed sur f aces desi gnat ed by non- deci mal  di mensi ons must  be 
wi t hi n 400 µm 1/ 64 i nch.   Suf f i c i ent  machi ni ng st ock wi l l  be al l owed on 
pl aci ng pads t o ensur e t r ue sur f aces of  sol i d mat er i al .   Pr ovi de f i ni shed 
cont act  or  bear i ng sur f aces t r ue and exact  t o secur e f ul l  cont act .   Pol i sh 
j our nal  sur f aces and f i ni sh al l  sur f aces wi t h suf f i c i ent  smoot hness and 
accur acy t o ensur e pr oper  oper at i on when assembl ed.   Accur at el y machi ne 
par t s ent er i ng any machi ne and al l  l i ke par t s be i nt er changeabl e except  
t hat  par t s assembl ed t oget her  f or  dr i l l i ng or  r eami ng of  hol es or  machi ni ng 
wi l l  not  be r equi r ed t o be i nt er changeabl e wi t h l i ke par t s.   Accur at el y 
l ocat e al l  dr i l l ed hol es bol t s.

2. 1. 7. 1   Fi ni shed Sur f aces

Pr ovi de sur f ace f i ni shes,  i ndi cat ed or  speci f i ed,  i n accor dance wi t h 
ASME B46. 1.   Val ues of  r equi r ed r oughness hei ght s ar e ar i t hmet i cal  aver age 
devi at i ons expr essed i n mi cr omet er s mi cr oi nches.   These val ues ar e 
maxi mum.   Lesser  degr ees wi l l  be sat i sf act or y unl ess ot her wi se i ndi cat ed.   
Compl i ance wi t h sur f ace r equi r ement s i s det er mi ned by sense of  f eel  and 
v i sual  i nspect i on of  t he wor k compar ed t o Roughness Compar i son Speci mens i n 
accor dance wi t h t he pr ovi s i ons of  ASME B46. 1.   Val ues of  r oughness wi dt h 
and wavi ness hei ght  must  be consi st ent  wi t h t he gener al  t ype of  f i ni sh 
speci f i ed by r oughness hei ght .   Wher e t he f i ni sh i s not  i ndi cat ed or  
speci f i ed use t hat  whi ch i s most  sui t abl e f or  t he par t i cul ar  sur f ace,  
pr ovi de t he c l ass of  f i t  r equi r ed and be i ndi cat ed on t he det ai l  dr awi ngs 
by a symbol  whi ch conf or ms t o ASME B46. 1 when machi ne f i ni shi ng i s 
pr ovi ded.   Fl aws such as scr at ches,  r i dges,  hol es,  peaks,  cr acks or  checks 
whi ch wi l l  make t he par t  unsui t abl e f or  t he i nt ended use wi l l  be cause f or  
rejection.

2. 1. 7. 2   Unf i ni shed Sur f aces

Lay out  al l  wor k t o secur e pr oper  mat chi ng of  adj oi ni ng unf i ni shed sur f aces 
unl ess ot her wi se di r ect ed.   Wher e t her e i s a l ar ge di scr epancy bet ween 
adj oi ni ng unf i ni shed sur f aces chi p and gr i nd smoot h or  machi ne t o secur e 
pr oper  al i gnment .   Unf i ni shed sur f aces must  be t r ue t o t he l i nes and 
di mensi ons shown and be chi pped or  gr ound f r ee of  al l  pr oj ect i ons and r ough 
spot s.   Fi l l  i n depr essi ons or  hol es not  af f ect i ng t he st r engt h or  
usef ul ness of  t he par t s i n an appr oved manner .

2. 1. 7. 3   Pi n Hol es

Pi n hol es ar e t o be bor ed t r ue t o gauges,  smoot h,  st r ai ght  and at  r i ght  
angl es t o t he axi s of  t he member .   Do t he bor i ng af t er  t he member  i s 
secur el y f ast ened i n posi t i on.

2. 1. 7. 4   Gears

Pr ovi de gear s t hat  have machi ne cut  t eet h of  a f or m conf or mi ng t o 
appl i cabl e desi gn r equi r ement s of  AGMA I SO 22849- A12, AGMA I SO 23509- A08 
and ANSI / AGMA 6001 unl ess ot her wi se speci f i ed or  shown.
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2. 1. 7. 5   Shafting

Tur n or  gr i nd shaf t i ng wi t h hot - r ol l ed or  col d- r ol l ed st eel ,  as r equi r ed,  
unl ess ot her wi se speci f i ed or  aut hor i zed.   Pr ovi de f i l l et s wher e changes i n 
sect i on occur .   Col d- f i ni shed shaf t i ng may be used wher e keyseat i ng i s t he 
onl y machi ne wor k r equi r ed.

2. 1. 7. 6   Bearings

Bear i ngs may be l i ned wi t h babbi t  or  br onze unl ess ot her wi se speci f i ed or  
shown.   Wher e t he bear i ng pr essur e i s i n excess of  1400 kPa 200 psi ,  l i ne 
bear i ngs wi t h br onze.   Pr essur es on l i ned bear i ngs must  not  exceed [ _____]  
kPa psi  of  pr oj ect ed ar ea unl ess ot her wi se r equi r ed or  aut hor i zed.   
Ant i - f r i c t i on bear i ngs of  appr oved t ypes and of  s i zes not  l ess t han t hose 
r ecommended by t he bear i ng manuf act ur er  f or  t he dut y i nt ended wi l l  be 
per mi t t ed subj ect  t o appr oval .   Pr oper l y al i gn al l  bear i ngs pr ovi ded wi t h a 
sui t abl e means of  l ubr i cat i on.   I nst al l  ant i - f r i c t i on bear i ngs as r equi r ed 
t o pr ovi de f or  r et ent i on of  t he l ubr i cant  and t o excl ude di r t  and gr i t .

2. 1. 8   Mi scel l aneous Pr ovi s i ons

2. 1. 8. 1   Met al l i c  Coat i ngs

a.   Zi nc Coat i ngs -  Appl y z i nc coat i ngs i n a manner  and of  a t hi ckness and 
qual i t y  conf or mi ng t o ASTM A123/ A123M.   Wher e z i nc coat i ngs ar e 
dest r oyed by cut t i ng,  wel di ng or  ot her  causes r egal vani ze t he af f ect ed 
ar eas.   Regal vani ze coat i ngs 50 g 2 ounces or  heavi er  wi t h a sui t abl e 
l ow- mel t i ng z i nc base al l oy s i mi l ar  t o t he r ecommendat i ons of  t he 
Amer i can Hot - Di p Gal vani zer s Associ at i on t o t he t hi ckness and qual i t y  
speci f i ed f or  t he or i gi nal  z i nc coat i ng.   Repai r  coat i ngs l ess t han 50 g
 2 ounces i n accor dance wi t h ASTM A780/ A780M.

b.   Cadmi um Coat i ngs -  Pr ovi de cadmi um coat i ngs of  a qual i t y  and t hi ckness 
conf or mi ng t o t he r equi r ement s of  ASTM B766 and i nspect i ons conf or mi ng 
t o t he r equi r ement s of  ASTM E165/ E165M,  Type [ _____] .

c.   Chr omi um Coat i ngs -  Appl y chr omi um coat i ngs f or  engi neer i ng i n 
conf or mance wi t h ASTM B177/ B177M.

2. 1. 8. 2   Cl eani ng of  Cor r osi on- Resi st i ng St eel

Remove oi l ,  pai nt  and ot her  f or ei gn subst ances f r om cor r osi on- r esi st i ng 
st eel  sur f aces af t er  f abr i cat i on.   Per f or m cl eani ng by vapor  degr easi ng or  
by t he use of  c l eaner s of  t he al kal i ne,  emul si on or  sol vent  t ype.   Af t er  
t he sur f aces have been cl eaned gi ve a f i nal  r i nsi ng wi t h c l ean wat er  
f ol l owed by a 24 hour  per i od dur i ng whi ch t he sur f aces ar e i nt er mi t t ent l y 
wet  wi t h c l ean wat er  and t hen al l owed t o dr y f or  t he pur pose of  i nspect i ng 
t he c l ean sur f aces.   Vi sual l y i nspect  t he sur f aces f or  evi dence of  pai nt ,  
oi l ,  gr ease,  wel di ng s l ag,  heat  t r eat ment  scal e,  i r on r ust  or  ot her  f or ms 
of  cont ami nat i on.   I f  evi dence of  f or ei gn subst ance i s f ound,  c l ean agai n 
i n accor dance wi t h t he appl i cabl e pr ovi s i ons of  ASTM A380/ A380M.   Fur ni sh 
t he pr oposed met hod of  t r eat ment  f or  appr oval .   Vi sual l y r ei nspect  af t er  
t r eat ment .   Use onl y st ai nl ess st eel  or  nonmet al l i c  br i st l e br ushes t o 
r emove f or ei gn subst ances.   Remove any cont ami nat i on occur r i ng subsequent  
t o t he i ni t i al  c l eani ng by one or  mor e of  t he met hods i ndi cat ed above.
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2. 1. 8. 3   Lubrication

Pr ovi de t he ar r angement  and det ai l s  f or  l ubr i cat i on as i ndi cat ed.   
Thor oughl y c l ean and l ubr i cat e,  wi t h an appr opr i at e l ubr i cant ,  al l  bear i ng 
sur f aces bef or e er ect i on or  assembl y.    Pr i or  t o use of  t he l ubr i cant  
submi t  f or  appr oval  pr oduct  dat a suppor t i ng i t s  use i n t he assembl y t hat  
i ncl udes t he f ol l owi ng l ubr i cat i ng pr oper t i es as t hey appl y,  t emper at ur e 
r ange,  pr ot ect i on agai nst  cor r osi on,  abi l i t y  t o r emai n i n bear i ng,  abi l i t y  
t o seal  out  cont ami nant s,  cool i ng and f r i c t i on.

2. 1. 9   Shop Assembl y

**************************************************************************
NOTE:   Li st  st r uct ur al  and machi ner y uni t s i f  
r equi r ed by f i r s t  sent ence of  t hi s par agr aph.

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

Assembl e [ onl y t hose machi ner y and st r uct ur al  uni t s l i s t ed bel ow]  [ each 
machi ner y and st r uct ur al  uni t  f ur ni shed]  i n t he shop t o det er mi ne t he 
cor r ect ness of  t he f abr i cat i on and mat chi ng of  t he component  par t s unl ess 
ot her wi se speci f i ed.   Do not  exceed t hose t ol er ances shown.   Cl osel y check 
each uni t  assembl ed t o ensur e t hat  al l  necessar y c l ear ances have been 
pr ovi ded and t hat  bi ndi ng does not  occur  i n any movi ng par t .   Assembl y i n 
t he shop must  be i n t he same posi t i on as f i nal  i nst al l at i on i n t he f i el d 
unl ess ot her wi se speci f i ed.   Per f or m assembl y and di sassembl y wor k i n t he 
pr esence of  t he Cont r act i ng Of f i cer  unl ess wai ved i n wr i t i ng.   I mmedi at el y 
r emedy er r or s or  def ect s di scl osed by t he Cont r act or  wi t hout  cost  t o t he 
Gover nment .   Bef or e di sassembl y f or  shi pment  mat ch- mar k each pi ece of  a 
machi ner y or  st r uct ur al  uni t  t o f aci l i t at e er ect i on i n t he f i el d.   I ndi cat e 
t he l ocat i on of  mat ch- mar ks by c i r c l i ng wi t h a r i ng of  whi t e pai nt  af t er  
t he shop coat  of  pai nt  has been appl i ed or  as ot her wi se di r ect ed.

2. 2   TESTS,  I NSPECTI ONS,  AND VERI FI CATI ONS

Per f or m mat er i al  t est s and anal yses cer t i f i ed by an appr oved l abor at or y t o 
demonst r at e t hat  mat er i al s ar e i n conf or mi t y wi t h t he speci f i cat i ons.   
These t est s and anal yses shal l  be per f or med and cer t i f i ed at  t he 
Cont r act or ' s expense.   Per f or m t est s,  i nspect i ons,  and ver i f i cat i ons 
conf or mi ng t o t he r equi r ement s of  t he par t i cul ar  sect i ons of  t hese 
speci f i cat i ons f or  t he r espect i ve i t ems of  wor k unl ess ot her wi se speci f i ed 
or  aut hor i zed.   Conduct  t est s i n t he pr esence of  t he Cont r act i ng Of f i cer  i f  
so r equi r ed.   Fur ni sh speci mens and sampl es f or  addi t i onal  i ndependent  
t est s and anal yses upon r equest  by t he Cont r act i ng Of f i cer .   Pr oper l y l abel  
speci mens and sampl es and pr epar e f or  shi pment .   Submi t  cer t i f i ed t est  
r epor t s f or  mat er i al s wi t h al l  mat er i al s del i ver ed t o t he s i t e.

2. 2. 1   Nondest r uct i ve Test i ng

When doubt  exi st s as t o t he soundness of  any mat er i al  par t ,  such par t  may 
be subj ect ed t o any f or m of  nondest r uct i ve t est i ng det er mi ned by t he 
Cont r act i ng Of f i cer .   Thi s may i ncl ude ul t r asoni c,  magnaf l ux,  dye 
penet r ant ,  x- r ay,  gamma r ay or  any ot her  t est  t hat  wi l l  t hor oughl y 
i nvest i gat e t he par t  i n quest i on.   The cost  of  such i nvest i gat i on wi l l  be 
bor ne by t he Gover nment .   Any def ect s wi l l  be cause f or  r ej ect i on;  r epl ace 
and r et est  r ej ect ed par t s at  t he Cont r act or ' s expense.

2. 2. 2   Test s of  Machi ner y and St r uct ur al  Uni t s

The det ai l s  f or  t est s of  machi ner y and st r uct ur al  uni t s must  conf or m t o t he 
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r equi r ement s of  t he par t i cul ar  sect i ons of  t hese speci f i cat i ons cover i ng 
t hese i t ems.   Assembl e each compl et e machi ner y and st r uct ur al  uni t  and t est  
t hem i n t he shop,  i n t he pr esence of  t he Cont r act i ng Of f i cer ,  unl ess 
ot her wi se di r ect ed.   Wai vi ng of  t est s wi l l  not  r el i eve t he Cont r act or  of  
r esponsi bi l i t y  f or  any f aul t  i n oper at i on,  wor kmanshi p or  mat er i al  t hat  
occur s bef or e t he compl et i on of  t he cont r act  or  guar ant ee.   Af t er  bei ng 
i nst al l ed at  t he s i t e,  oper at e each compl et e machi ner y or  st r uct ur al  uni t  
t hr ough a suf f i c i ent  number  of  compl et e cycl es t o demonst r at e t o t he 
sat i sf act i on of  t he Cont r act i ng Of f i cer  t hat  i t  meet s t he speci f i ed 
oper at i onal  r equi r ement s i n al l  r espect s.

2. 2. 3   I nspect i on of  St r uct ur al  St eel  Wel di ng

Nondest r uct i ve t est i ng of  desi gnat ed wel ds wi l l  be r equi r ed.   Suppl ement al  
exami nat i on of  any j oi nt  or  coupon cut  f r om any l ocat i on i n any j oi nt  may 
be r equi r ed.

2. 2. 3. 1   Vi sual  Exami nat i on

For  al l  v i sual  exami nat i on of  compl et ed wel ds c l ean and car ef ul l y  exami ne 
f or  i nsuf f i c i ent  t hr oat  or  l eg s i zes,  cr acks,  under cut t i ng,  over l ap,  
excessi ve convexi t y or  r ei nf or cement  and ot her  sur f ace def ect s t o ensur e 
compl i ance wi t h t he r equi r ement s of  AWS D1. 1/ D1. 1M,  Cl ause 6,  Subcl ause 
6. 9,  Par t  C.

2. 2. 3. 2   Nondest r uct i ve Test i ng

Per f or m as desi gnat ed or  descr i bed i n t he sect i ons of  t hese speci f i cat i ons,  
t he nondest r uct i ve t est i ng of  shop and f i el d wel ds cover i ng t he par t i cul ar  
i t ems of  wor k.

2. 2. 3. 2. 1   Test i ng Agency

The nondest r uct i ve t est i ng of  wel ds and t he eval uat i on of  t est s as t o t he 
accept abi l i t y  of  t he wel ds must  be per f or med by a t est i ng agency adequat el y 
equi pped and compet ent  t o per f or m such ser vi ces or  by t he Cont r act or  usi ng 
sui t abl e equi pment  and qual i f i ed per sonnel .   I n ei t her  case,  wr i t t en 
appr oval  of  t he exami nat i on pr ocedur es i s r equi r ed and per f or m t he 
exami nat i on t est s i n t he pr esence of  t he Cont r act i ng Of f i cer .   The 
eval uat i on of  t est s ar e subj ect  t o t he appr oval  and al l  r ecor ds become t he 
pr oper t y of  t he Gover nment .

2. 2. 3. 2. 2   Exami nat i on Pr ocedur es

Conf or m t o t he f ol l owi ng r equi r ement s.

2. 2. 3. 2. 2. 1   Ul t r asoni c Test i ng

Make,  eval uat e and r epor t  ul t r asoni c t est i ng of  wel ds i n  conf or m t o t he 
r equi r ement s of  AWS D1. 1/ D1. 1M,  Cl ause 6,  Par t  C.   Pr ovi de ul t r asoni c 
equi pment  capabl e of  maki ng a per manent  r ecor d of  t he t est  i ndi cat i ons.   
Make a r ecor d of  each wel d t est ed.

2. 2. 3. 2. 2. 2   Magnet i c Par t i c l e I nspect i on

Conf or m magnet i c  par t i c l e i nspect i on of  wel ds t o t he appl i cabl e pr ovi s i ons 
of ASTM E709.
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2. 2. 3. 2. 2. 3   Dye Penet r ant  I nspect i on

Per f or m dye penet r ant  i nspect i on of  wel ds conf or mi ng t o t he appl i cabl e 
pr ovi s i ons of  ASTM E165/ E165M.

2. 2. 3. 2. 3   Accept abi l i t y  of  Wel ds

Wel ds wi l l  be unaccept abl e i f  shown t o have def ect s pr ohi bi t ed by 
AWS D1. 1/ D1. 1M,  or  possess any degr ee of  i ncompl et e f usi on,  i nadequat e 
penet r at i on or  under cut t i ng.

2. 2. 3. 2. 4   Wel ds t o be Subj ect  t o Nondest r uct i ve Test i ng

**************************************************************************
NOTE:   Li st  her e t he t ype,  l ocat i on and ext ent  of  
wel ds t o be subj ect ed t o nondest r uct i ve t est i ng.   
The wel ds so l i s t ed shoul d al so be shown usi ng t he 
appr opr i at e desi gnat i on of  AWS A2. 4 " St andar d 
Symbol s f or  Wel di ng,  Br azi ng and Nondest r uct i ve 
Examination".

Compl et e nondest r uct i ve t est i ng of  wel ds shoul d be 
l i mi t ed t o wel ds upon whi ch t he st r uct ur e i s 
dependent .   Spot  nondest r uct i ve exami nat i on of  wel ds 
shoul d be used t o ensur e adequat e wel di ng qual i t y  
and wat er  t i ght ness of  seams wher e r equi r ed.

Ul t r asoni c t est i ng shoul d be used f or  gr oove wel ds 
i n t ee,  cor ner  or  but t j oi nt s.

Magnet i c par t i c l e i nspect i on may be used f or  t he 
det ect i on of  cr acks and ot her  di scont i nui t i es at  or  
near  t he sur f ace of  r oot  and sur f ace passes and 
i nt er medi at e l ayer s not  exceedi ng 6 mm 1/ 4 i nch 
thickness.

Dye penet r ant  i nspect i on shoul d be used onl y f or  
det ect i on of  di scont i nui t i es t hat  ar e open t o t he 
sur f ace i n s i ngl e pass f i l l et  wel ds.

Omi t  t hi s par agr aph wher e nondest r uct i ve t est i ng i s 
cover ed i n ot her  sect i ons of  t he speci f i cat i ons.

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

[_____]

2. 2. 3. 3   Test  Coupons

**************************************************************************
NOTE:   For  suppl y cont r act s a pr ovi s i on s i mi l ar  t o 
t hat  gi ven under  cont r act  c l auses shoul d be wr i t t en 
i nt o t hi s par agr aph.

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

The Gover nment  r eser ves t he r i ght  t o r equi r e t he Cont r act or  t o r emove 
coupons f r om compl et ed wor k when doubt  as t o soundness cannot  be r esol ved 
by nondest r uct i ve t est i ng.   Shoul d t est s of  any t wo coupons cut  f r om t he 
wor k of  any wel der  show st r engt hs l ess t han t hat  speci f i ed f or  t he base 
met al  i t  wi l l  be consi der ed evi dence of  negl i gence or  i ncompet ence and such 
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wel der  wi l l  be r emoved f r om t he wor k.   When coupons ar e r emoved f r om any 
par t  of  a st r uct ur e,  r epai r  t he member s cut  i n a neat  manner  wi t h j oi nt s of  
t he pr oper  t ype t o devel op t he f ul l  s t r engt h of  t he member s.   Peen r epai r ed 
j oi nt s as appr oved or  di r ect ed t o r el i eve r esi dual  st r ess.   The expense f or  
r emovi ng and t est i ng coupons,  r epai r i ng cut  member s and t he nondest r uct i ve 
t est i ng of  r epai r s i s  bor ne by t he Gover nment  or  t he Cont r act or  i n 
accor dance wi t h t he Cont r act  Cl auses I NSPECTI ON AND ACCEPTANCE.

2. 2. 3. 4   Suppl ement al  Exami nat i on

When t he soundness of  any wel d i s  suspect ed of  bei ng def i c i ent  due t o 
f aul t y wel di ng or  st r esses t hat  mi ght  occur  dur i ng shi pment  or  er ect i on,  
t he Gover nment  r eser ves t he r i ght  t o per f or m nondest r uct i ve suppl ement al  
exami nat i ons bef or e f i nal  accept ance.   The cost  of  such i nspect i on wi l l  be 
bor ne by t he Gover nment .

2. 2. 4   St r uct ur al  St eel  Wel di ng Repai r s

Repai r  def ect i ve wel ds i n t he st r uct ur al  st eel  wel di ng r epai r s i n 
accor dance wi t h AWS D1. 1/ D1. 1M,  Subcl ause 3. 7.   Remove def ect i ve wel d met al  
t o sound met al  by use of  ai r  car bon- ar c or  oxygen gougi ng.   Do not  use 
oxygen gougi ng on ASTM A514/ A514M st eel .   Thor oughl y c l ean sur f aces bef or e 
wel di ng.   Ret est  wel ds t hat  have been r epai r ed by t he same met hods used i n 
t he or i gi nal  i nspect i on.   Except  f or  t he r epai r  of  member s cut  t o r emove 
t est  coupons and f ound t o have accept abl e wel ds cost s of  r epai r s and 
r et est i ng wi l l  be bor ne by t he Cont r act or .   Submi t  wel di ng r epai r  pl ans f or  
st eel ,  pr i or  t o maki ng r epai r s.

2. 2. 5   I nspect i on and Test i ng of  St eel  St ud Wel di ng

Per f or m f abr i cat i on and ver i f i cat i on i nspect i on and t est i ng of  st eel  st ud 
wel di ng conf or mi ng t o t he r equi r ement s of  AWS D1. 1/ D1. 1M,  Subcl ause 7. 8 
except  as ot her wi se speci f i ed.   The Cont r act i ng Of f i cer  wi l l  ser ve as t he 
ver i f i cat i on i nspect or .   Bend or  t or que t est  one st ud i n ever y 100 and 
st uds t hat  do not  show a f ul l  360 degr ee wel d f l ash,  have been r epai r ed by 
wel di ng or  whose r educt i on i n l engt h due t o wel di ng i s l ess t han nor mal  as 
r equi r ed by AWS D1. 1/ D1. 1M,  Subcl ause 7. 8.   I f  any of  t hese st uds f ai l ,  
bend or  t or que t est  t wo addi t i onal  st uds.   I f  ei t her  of  t he t wo addi t i onal  
st uds f ai l s ,  al l  of  t he st uds r epr esent ed by t he t est s wi l l  be r ej ect ed.   
St uds t hat  cr ack under  t est i ng i n ei t her  t he wel d,  base met al  or  shank wi l l  
be r ej ect ed and r epl aced by t he Cont r act or  at  no addi t i onal  cost .

2. 2. 6   I nspect i on of  St eel  Cast i ngs

**************************************************************************
NOTES:   Radi ogr aphi c i nspect i on of  cast i ngs shoul d 
be l i mi t ed t o cast i ngs upon whi ch t he st r uct ur al  
i nt egr i t y of  t he st r uct ur e i s dependent .   The 
dr awi ngs shoul d i ndi cat e whi ch cast i ngs and what  
ar eas ar e t o be r adi ogr aphed.   Radi ogr aphi c 
i nspect i on must  be done at  t he cast i ng pl ant  and not  
on s i t e.

I nser t  appl i cabl e t ype and sever i t y l evel  i n t he 
br acket ed spaces of  t he t abl e i n t hi s par agr aph.

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

Per f or m r adi ogr aphi c i nspect i on of  st eel  cast i ngs at  t he cast i ng pl ant  as 
desi gnat ed and as descr i bed i n t he sect i on of  t hese speci f i cat i ons cover i ng 
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t he par t i cul ar  i t em of  wor k.   The pr ocedur e f or  maki ng,  eval uat i ng and 
r epor t i ng t he r adi ogr aphi c i nspect i on must  conf or m t o t he r equi r ement s of  
ASTM E94/ E94M.   The cast i ngs wi l l  be unaccept abl e i f  shown t o have def ect s 
of  gr eat er  sever i t y t han t he appl i cabl e r ef er ence st andar d speci f i ed i n t he 
f ol l owi ng t abl e:

DI SCONTI NUI TY TYPE SEVERI TY LEVELS OR CLASSES

[_____] [_____]

[_____] [_____]

Use t he appl i cabl e r ef er enced st andar ds as i l l ust r at ed i n ASTM E446.   The 
eval uat i on of  t he r adi ogr aphs wi l l  be subj ect  t o appr oval  and al l  r ecor ds 
wi l l  become t he pr oper t y of  t he Gover nment .

PART 3   EXECUTI ON

3. 1   INSTALLATION

Thor oughl y c l ean al l  par t s t o be i nst al l ed.   Remove packi ng compounds,  
r ust ,  di r t ,  gr i t  and ot her  f or ei gn mat t er .   Cl ean hol es and gr ooves f or  
l ubr i cat i on.   Exami ne encl osed chamber s or  passages t o make sur e t hat  t hey 
ar e f r ee f r om damagi ng mat er i al s.   Wher e uni t s or  i t ems ar e shi pped as 
assembl i es t hey wi l l  be i nspect ed pr i or  t o i nst al l at i on.   Di sassembl y,  
c l eani ng and l ubr i cat i on wi l l  not  be r equi r ed except  wher e necessar y t o 
pl ace t he assembl y i n a c l ean and pr oper l y l ubr i cat ed condi t i on.   Do not  
use pi pe wr enches,  col d chi sel s or  ot her  t ool s l i kel y t o cause damage t o 
t he sur f aces of  r ods,  nut s or  ot her  par t s used f or  assembl i ng and 
t i ght eni ng par t s.   Ti ght en bol t s and scr ews f i r ml y and uni f or ml y but  t ake 
car e not  t o over st r ess t he t hr eads.   When a hal f  nut  i s  used f or  l ocki ng a 
f ul l  nut  pl ace t he hal f  nut  f i r st  f ol l owed by t he f ul l  nut .   Lubr i cat e 
t hr eads of  al l  bol t s except  hi gh st r engt h bol t s,  nut s and scr ews wi t h an 
appr opr i at e l ubr i cant  bef or e assembl y.   Coat  t hr eads of  cor r osi on- r esi st i ng 
st eel  bol t s and nut s wi t h an appr oved ant i gal l i ng compound.   Dr i v i ng and 
dr i f t i ng bol t s or  keys wi l l  not  be per mi t t ed.

3. 1. 1   Al i gnment  and Set t i ng

Accur at el y al i gn each machi ner y or  st r uct ur al  uni t  by t he use of  st eel  
shi ms or  ot her  appr oved met hods so t hat  no bi ndi ng i n any movi ng par t s or  
di st or t i on of  any member  occur s bef or e i t  i s  f ast ened i n pl ace.   The 
al i gnment  of  al l  par t s wi t h r espect  t o each ot her  must  be t r ue wi t hi n t he 
r espect i ve t ol er ances r equi r ed.   Set  t r ue machi nes t o t he el evat i ons shown.

3. 1. 2   Bl ocki ng and Wedges

Remove al l  bl ocki ng and wedges used dur i ng i nst al l at i on f or  t he suppor t  of  
par t s t o be gr out ed i n f oundat i ons bef or e f i nal  gr out i ng unl ess ot her wi se 
di r ect ed.   Bl ocki ng and wedges l ef t  i n t he f oundat i ons wi t h appr oval  must  
be of  st eel  or  i r on.

3. 1. 3   Foundat i ons and Gr out i ng

**************************************************************************
NOTE:   Requi r ed speci al  pr ovi s i ons r el at i ve t o 
concr et i ng and gr out i ng machi ner y f oundat i ons and 
bases shoul d be i nser t ed i n Sect i on 03 30 53 
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MI SCELLANEOUS CAST- I N- PLACE CONCRETE.
**************************************************************************

Concr et e subbases and f r ames and f i nal  gr out  under  par t s of  machi nes i n 
accor dance wi t h t he pr ocedur es as speci f i ed i n Sect i on 03 30 53 
MI SCELLANEOUS CAST- I N- PLACE CONCRETE.

3. 2   TESTS

3. 2. 1   Workmanship

Wor kmanshi p must  be of  t he hi ghest  gr ade and i n accor dance wi t h t he best  
moder n pr act i ces t o conf or m wi t h t he speci f i cat i ons f or  t he i t em of  wor k 
bei ng f ur ni shed.

3. 2. 2   Pr oduct i on Wel di ng

Per f or m pr oduct i on wel di ng conf or mi ng t o t he r equi r ement s of  AWS D1. 1/ D1. 1M 
or AWS D1. 2/ D1. 2M,  as appl i cabl e.   St uds,  on whi ch pr e- pr oduct i on t est i ng 
i s t o be per f or med,  must  be wel ded i n t he same gener al  posi t i on as r equi r ed 
on pr oduct i on i t ems ( f l at ,  ver t i cal ,  over head or  s l opi ng) .   Test  and 
pr oduct i on st ud wel di ng wi l l  be subj ect ed t o v i sual  exami nat i on or  
i nspect i on.   I f  t he r educt i on of  t he l engt h of  st uds becomes l ess t han 
nor mal  as t hey ar e wel ded,  st op wel di ng i mmedi at el y and do not  r esume unt i l  
t he cause has been cor r ect ed.

3. 3   PROTECTI ON OF FI NI SHED WORK

3. 3. 1   Machi ned Sur f aces

Thor oughl y c l ean f or ei gn mat t er  of f  machi ned sur f aces.   Pr ot ect  al l  
f i ni shed sur f aces.   Oi l  and wr ap unassembl ed pi ns and bol t s wi t h moi st ur e 
r esi st ant  paper  or  pr ot ect  t hem by ot her  appr oved means.   Wash f i ni shed 
sur f aces of  f er r ous met al s t o be i n bol t ed cont act ,  wi t h an appr oved r ust  
i nhi bi t or  and coat  t hem wi t h an appr oved r ust  r esi st i ng compound f or  
t empor ar y pr ot ect i on dur i ng f abr i cat i on,  shi ppi ng and st or age per i ods.   
Pai nt  f i ni shed sur f aces of  met al s whi ch wi l l  be exposed af t er  i nst al l at i on,  
except  cor r osi on r esi st i ng st eel  or  nonf er r ous met al s as speci f i ed i n 
Sect i on 09 97 02 PAI NTI NG:  HYDRAULI C STRUCTURES.

3. 3. 2   Lubr i cat i on Af t er  Assembl y

Af t er  assembl y f i l l  al l  l ubr i cat i ng syst ems wi t h t he appr opr i at e l ubr i cant  
and appl y addi t i onal  l ubr i cant  at  i nt er val s as r equi r ed t o mai nt ai n t he 
equi pment  i n sat i sf act or y condi t i on unt i l  accept ance of  t he wor k.

3. 3. 3   Aluminum

Pr ot ect  al umi num t hat  wi l l  be i n cont act  wi t h gr out  or  concr et e f r om 
gal vani c or  cor r osi ve act i on,  wi t h a coat  of  z i nc- chr omat e pr i mer  and a 
coat  of  al umi num pai nt .   Pr ot ect  al umi num i n cont act  wi t h st r uct ur al  st eel  
agai nst  gal vani c or  cor r osi ve act i on wi t h a coat  of  z i nc- chr omat e pr i mer  
and a coat  of  al umi num pai nt .   Pr ovi de al umi num pai nt  consi st i ng of  a 
al umi num past e conf or mi ng t o ASTM D962,  spar  var ni sh and t hi nner  compat i bl e 
wi t h t he var ni sh.   Fi el d mi x t he al umi num pai nt  i n pr opor t i on of  1 kg 2 
pounds of  past e,  not  mor e t han 4 L one gal l on of  spar  var ni sh and not  mor e 
t han 500 mL one pi nt  of  t hi nner .

       - -  End of  Sect i on - -
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