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FABRI CATI ON OF HYDRAULI C STEEL STRUCTURES
08/09

**************************************************************************
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 of  f r act ur e 
cr i t i cal  Hydr aul i c St eel  St r uct ur es. .

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

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

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

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

PART 1   GENERAL

**************************************************************************
NOTE:   Thi s speci f i cat i on i s i nt ended f or  t he 
f abr i cat i on of  NEW Hydr aul i c St eel  St r uct ur es.   
Fr act ur e cr i t i cal  hydr aul i c st eel  st r uct ur es ( HSS)  
ar e cr i t i cal  l i f e saf et y st r uct ur es t hat  r equi r e 
added qual i t y  cont r ol .   Fr act ur e cr i t i cal  HSS or  
component s of  HSS ar e t hose por t i ons whose f ai l ur e 
woul d l ead t o col l apse of  t he st r uct ur e and 
pot ent i al  l i f e l oss.

The r esul t s of  t he Hydr aul i c St eel  St r uct ur es 
i nspect i on pr ogr am,  under t aken by USACE,  has shown 
t hat  f r act ur e cr i t i cal  f abr i cat i on wi t hout  added 
over si t e has l ed t o a l ack of  under st andi ng of  t he 
t echni ques r equi r ed t o ensur e l i f e saf et y.
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Thi s gui de speci f i cat i on i s i nt ended t o ensur e 
f r act ur e cr i t i cal  st r uct ur es ar e pr oper l y 
manuf act ur ed accor di ng t o updat ed wel di ng cr i t er i a 
and ensur es t hat  qual i t y  cont r ol  i s  exer ci sed 
t hr oughout  t he f abr i cat i on pr ocess i n accor dance 
wi t h ER 1110- 2- 8157.   Thi s speci f i cat i on shoul d be 
used f or  t he desi gn of  f r act ur e cr i t i cal  HSS 
st r uct ur es and HSS st r ut ur es subj ect ed t o dynami c 
l oads.   Bul kheads/ st opl ogs or  ot her  HSS st r uct ur es,  
not  f abr i cat ed wi t h f r act ur e cr i t i cal  compoent s or  
subj ect  t o st at i c l oad onl y,  may be f abr i cat ed t o 
t hi s speci f i cat i on when an added l evel  of  qual i t y  
cont r ol  i s  r equi r ed.   Use of  t hi s  speci f i cat i on f or  
t he r epai r  of  ex i st i ng st r uct ur es i s not  r ecommended 
and woul d r equi r e numer ous modi f i cat i ons t o ensur e 
compat i bi l i t y  of  exi st i ng st eel  wi t h f r act ur e 
cr i t i cal  r equi r ement s.

As of  May 2009 al l  r ef er ences have been updat ed t o 
t he cur r ent  edi t i on.   The ver si on of  t he r ef er ence 
bei ng sel ect ed i s cr i t i cal  consi der i ng t he need f or  
cer t ai n suppl ement s.   Changi ng t he ver si on of  t he 
ASTM r ef er ence such as ASTM A709 wi l l  af f ect  t he 
suppl ement  r equi r ed f or  t oughness t est i ng.   For  
exampl e,  t he suppl ement  r equi r ement s i n t he ol der  
edi t i ons of  A709 was S83 and S84.   The cur r ent  
edi t i on of  A709- 08 does not  have suppl ement  S83 or  
S84,  S83 appl i ed t oughness r equi r ement s f or  
non- f r act ur e cr i t i cal  el ement s,  or  S84 appl i ed 
t oughness r equi r ement s f or  f r act ur e cr i t i cal  
el ement s.   These r equi r ement s ar e def i ned i n ASTM A6 
Suppl ement  S5 ( Char py Test i ng)  and Sect i on 10 of  
ASTM A709.   Do not  change r ef er ence year s speci f i ed 
wi t hout  ver i f y i ng r equi r ement s.   SPECSI NTACT may 
r equi r e t he use of  an ol der  ver si on dependi ng on t he 
r ef er ence dat abase your  ver si on of  SPECSI NTACT i s 
checki ng agai nst .   Be car ef ul  when checki ng your  
references.

Take gr eat  car e i n addi ng r ef er ences t o addi t i onal  
st eel s ( ASTM A36,  A572,  A992 et c. )  as t hese st eel s 
do not  pr ovi de t oughness r equi r ement s f or  f r act ur e 
cr i t i cal  st r uct ur es and ar e NOT addr essed as 
accept abl e base met al s i n AWS D1. 5M/ D1. 5.   The 
f ol l owi ng i t ems ar e l i kel y manuf act ur ed f r om st eel s 
t hat  do not  compl y wi t h AWS D1. 5M/ D1. 5 and must  be 
speci f i cal l y  addr essed wi t h a wel d pr ocedur e 
gener at ed f or  qual i f i cat i on such as:
  1.   Rub/ Gui de Bl ocks
  2.   Chai n
  3.   Pi pe or  Tubi ng f or  Guar dr ai l  et c.
  4.   Anci l l ar y i t ems such as anode at t achment s et c.

I n al l  i nst ances wher e al t er nat e mat er i al s,  ot her  
t han A709 st eel  ar e used,  speci f i c  wel d pr ocedur es 
must  be gener at ed t o addr ess t he mi xi ng of  base 
met al s i n a gi ven j oi nt  conf i gur at i on.   I f  t he 
engi neer  chooses t o add al t er nat e basemet al s t o t he 
l i s t  of  appr oved basemet al s t hen he/ she must  ensur e 
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t hat  t hese met al s ar e onl y per mi t t ed f or  i ndi v i dual  
component s wher e t hese mat er i al s ar e r equi r ed and 
must  addi t i onal l y ensur e t hat  pr e- qual i f i cat i on 
r ecor ds and qual i f i ed wel d pr ocedur es f or  mi xi ng 
basemet al s ar e speci f i cal l y  r equi r ed i n t he 
submi t t al  sect i on of  t hi s gui de speci f i cat i on.

Not e t hat  AASHTO HB- 17,  St andar d Speci f i cat i ons f or  
Hi ghway Br i dges,  needs t o be added t o t he l i s t  of  
r ef er ences i f  s l i p cr i t i cal  connect i ons and t est i ng 
ar e r equi r ed.   See t he s l i p cr i t i cal  t est i ng 
r equi r ement s as def i ned i n t he not e pr ovi ded i n t he 
par agr aph Bol t ed Connect i ons.   I n addi t i on,  add 
r ef er ence t o ASTM A490 i f  A490 bol t s ar e speci f i ed 
under  t hat  same par agr aph.   The r ef er ences t o A490 
and HB- 17 have been r emoved f r om t hi s gui de 
speci f i cat i on i n or der  t o ensur e t hat  t he 
speci f i cat i on compi l es pr oper l y.

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

1. 1   REFERENCES

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

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

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

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

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

AMERI CAN SOCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)

ASNT SNT- TC- 1A ( 2016)  Recommended Pr act i ce f or  Per sonnel  
Qual i f i cat i on and Cer t i f i cat i on i n 
Nondest r uct i ve Test i ng

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS D1. 5M/ D1. 5 ( 2015)  Br i dge Wel di ng Code

AWS QC1 ( 2016)  Speci f i cat i on f or  AWS Cer t i f i cat i on 
of  Wel di ng I nspect or s
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ASTM I NTERNATI ONAL ( ASTM)

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 
MPa Mi ni mum Tensi l e St r engt h ( Met r i c)

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 A563 ( 2015)  St andar d Speci f i cat i on f or  Car bon 
and Al l oy St eel  Nut s

ASTM A709/ A709M ( 2017)  St andar d Speci f i cat i on f or  
St r uct ur al  St eel  f or  Br i dges

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

ASTM F436 ( 2011)  Har dened St eel  Washer s

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

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

1. 2   SYSTEM DESCRI PTI ON

**************************************************************************
NOTE:   I nser t  a l i s t  of  st r uct ur es t hat  wi l l  be 
f abr i cat ed accor di ng t o t hi s speci f i cat i on.   Not e 
t hat  ot her  Di v i s i on 05 speci f i cat i ons ( Mi scel l aneous 
met al s et c. )  woul d enabl e st r uct ur es t o be 
f abr i cat ed accor di ng t o AWS D1. 1 and woul d per mi t  
t he use of  basemet al  wi t hout  t oughness r equi r ement s 
et c.   I f  mor e t han one Di v i s i on 05 speci f i cat i on i s 
i ncl uded i n t he speci f i cat i on package,  t hen any i t em 
not  l i s t ed bel ow wi l l  be f abr i cat ed t o a separ at e 
specification.

AWS D1. 5M/ D1. 5 sect i on 1. 1. 3 speci f i es t hat  al l  
r ef er ences t o " Engi neer "  appr oval  i n D1. 5 r ef er  t o 
t he St at e Br i dge Engi neer .   The par agr aph bel ow 
addr esses t hi s t o ensur e t hat  t he pr oper  
aut hor i t y/ r esponsi bi l i t y  i s  gi ven t o t he Engi neer  of  
record.
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**************************************************************************

Pr ovi de a det ai l ed Wor k Pl an f or  f abr i cat i on,  i ncl udi ng descr i pt i ons of  
shop f aci l i t i es,  equi pment ,  number  of  per sonnel ,  and r el at ed i nf or mat i on 
pr i or  t o t he Pr e- f abr i cat i on Conf er ence,  and pr ocedur es f or  saf e conduct  of  
t he wor k,  car ef ul  r emoval  and di sposi t i on of  mat er i al s,  pr ot ect i on of  
pr oper t y t hat  i s  t o r emai n undi st ur bed,  and coor di nat i on wi t h ot her  wor k i n 
pr ogr ess.   I ncl ude i n t he pr ocedur es a det ai l ed descr i pt i on of  t he met hods 
and equi pment  t o be used f or  each oper at i on,  and t he sequence of  oper at i ons 
i n accor dance wi t h EM 385- 1- 1.   The Wor k Pl an shal l  i ncl ude t he r ecommended 
measur i ng syst em f or  ensur i ng di mensi onal  t ol er ances.   The f abr i cat i on of  
t he f ol l owi ng l i s t ed st r uct ur es under  t hi s cont r act  shal l  be per f or med 
accor di ng t o t hi s sect i on of  t he speci f i cat i ons:

1.   [ Spi l l way Tai nt er  Gat es]
2.   [ Fi shway I nt ake Bul kheads]
3.   [ Mai n Uni t  Head Gat es]

a.   Mat er i al  wi t h wel ds wi l l  not  be accept ed unl ess t he wel di ng i s 
speci f i ed or  i ndi cat ed on t he dr awi ngs or  ot her wi se appr oved.   Wel di ng 
shal l  not  be st ar t ed unt i l  wel di ng pr ocedur es,  i nspect or s,  
nondest r uct i ve t est i ng per sonnel ,  wel der s,  wel di ng oper at or s,  and 
t acker s have been qual i f i ed and appr oved.   Each Cont r act or  per f or mi ng 
wel di ng shal l  mai nt ai n r ecor ds of  t he t est  r esul t s  obt ai ned i n wel di ng 
pr ocedur e,  and wel der ,  wel di ng oper at or ,  and t acker  per f or mance 
qualifications.

b.   As i t  i s  used i n t hese speci f i cat i ons,  " The Engi neer "  r ef er s t o t he 
[ Di st r i c t ]  or  [ AE]  engi neer  of  r ecor d.   The AWS D1. 5M/ D1. 5 def i ni t i on 
of  " The Engi neer "  as speci f i ed i n AWS D1. 5M/ D1. 5 sect i on 1. 1. 3 shal l  
r ef er  t o t he [ Di st r i c t ]  or  [ AE]  engi neer  of  r ecor d i n l i eu of  t he st at e 
br i dge engi neer  as speci f i ed i n sect i on 1. 1. 3 of  AWS D1. 5M/ D1. 5.

c.   Schedul e a Pr ef abr i cat i on Conf er ence as soon as possi bl e af t er  Not i ce 
t o Pr oceed and pr i or  t o any f abr i cat i on.   The Pr ef abr i cat i on Conf er ence 
shal l  i ncl ude,  at  a mi ni mum,  t he Pr i me Cont r act or ,  Fabr i cat or ,  t he 
Fabr i cat or ' s pr i mar y QC r epr esent at i ve,  t he COR,  t he GQAR,  and t he 
Engi neer  of  r ecor d f or  t he st r uct ur e or  st r uct ur es bei ng f abr i cat ed.   
The Pr ef abr i cat i on Conf er ence shal l  occur  ei t her  at  t he Fabr i cat i on 
Faci l i t i es or  a s i mi l ar  l ocat i on as deemed appr opr i at e.

1. 2. 1   Wel d Tr acki ng Log Templ at e

Submi t  f or  appr oval  a wel d t r acki ng l og t empl at e,  a mi ni mum of  30 days 
pr i or  t o commencement  of  f abr i cat i on,  t o i dent i f y al l  necessar y component s 
t o be addr essed i n t he t r acki ng of  al l  wel ds f or  t he st r uct ur es i n 
quest i on.   A wel d- t r acki ng l og wi l l  be devel oped and mai nt ai ned as 
descr i bed i n t he f ol l owi ng par agr aphs.

1. 2. 2   Wel d Tr acki ng Log

Submi t  a l og capabl e of  i ndi v i dual l y i dent i f y i ng and t r acki ng ever y wel d on 
t he pr oj ect .   Member  i dent i f i cat i on shal l  f ol l ow t he number i ng scheme shown 
on t he shop dr awi ngs.   The l og shal l  i ncl ude t he member  t o be wel ded,  
member  t ype ( FCM and Non- FCM) ,  t ype of  wel d i ncl udi ng t empor ar y and t ack 
wel ds,  wel di ng posi t i on,  appl i cabl e WPS r ef er ence,  AWS j oi nt  pr epar at i on 
desi gnat i on,  name or  st ampi ng desi gnat i on of  wel der ,  wel di ng oper at or  or  
t acker ,  dat e and t i me of  compl et i on of  wel di ng and/ or  t acki ng,  name and 
dat e of  CWI  v i sual  i nspect i on,  NDT t est i ng per f or med,  i ncl udi ng t he t ype of  
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i nspect i on,  dat e( s)  of  i nspect i on,  i nspect or  name,  and t he accept ance 
cr i t er i a used,  descr i pt i on of  def ect s f ound and r eason f or  non- compl i ance,  
cor r ect i ve act i on t aken,  or  whet her  t he wel d i s accept abl e.   Wel d 
i dent i f i cat i on on t he shop dr awi ng shal l  mat ch wel d t r acki ng l og 
i dent i f i cat i on.   A compl et ed l og shal l  be bound t oget her  f or  each st r uct ur e 
and t wo copi es shal l  be submi t t ed t o t he Cont r act i ng Of f i cer  i mmedi at el y 
upon compl et i on of  t he f abr i cat i on of  each st r uct ur e.   Dr af t  copi es of  NDT 
t est i ng shal l  be f ur ni shed t o t he Cont r act i ng Of f i cer  upon r equest  and 
shal l  be avai l abl e on t he shop f l oor  dur i ng any i nspect i on.

1. 2. 3   Wel di ng Pr ocedur e Speci f i cat i ons ( WPS)

**************************************************************************
NOTE:   AWS D1. 5 1. 3. 6 def i nes t hat  Anci l l ar y 
pr oduct s can be wel ded wi t hout  WPS.   Anci l l ar y 
pr oduct s ar e def i ned as pr oduct s not  subj ect ed t o 
t ensi l e st r ess when subj ect ed t o l i ve l oad.   Thi s 
r equi r es t he Cont r act or  t o know what  component s of  
t he st r uct ur e ar e i n t ensi on.   I n addi t i on,  Chapt er  
12 def i nes at t achment s l ess t han 100 mm 4 i nches as 
not  f r act ur e cr i t i cal .   Each engi neer  shoul d def i ne 
what  anci l l ar y at t achment s he/ she i s concer ned 
about .   An exampl e of  t hi s woul d be t he at t achment  
of  anodes on t he t ensi on f l anges of  a bul khead.   
These at t achment s ar e usual l y shor t  ( 50 mm2 i nches)  
i n l engt h and usual l y " t ack"  wel ded on.   Anci l l ar y 
at t achment s,  ei t her  subj ect ed t o t ensi on or  
r equi r i ng addi t i onal  i nspect i on ot her  t han v i sual ,  
need t o be def i ned on t he dr awi ngs and shoul d be 
ment i oned i n t he speci f i cat i ons as not  bei ng omi t t ed 
f r om i nspect i on as per mi t t ed i n D1. 5.   Seal  backi ng 
bar s,  anodes,  gui des et c.  shoul d be speci f i cal l y  
excl uded f r om bei ng t r eat ed as anci l l ar y i t ems.

Be ext r emel y car ef ul  wi t h what  i t ems ar e added t o 
t he l i s t  bel ow.   Some i t ems may not  meet  t he 
r equi r ement s of  AWS D1. 5 and may need t o be 
addr essed separ at el y.

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

Submi t  a Wel di ng Pr ocedur e Speci f i cat i on ( WPS) ,  wi t h at t ached PQR and 
suppor t i ng t est  document at i on on f or ms si mi l ar  or  equi val ent  t o t he sampl e 
f or ms i n AWS D1. 5M/ D1. 5,  Annex I I I ,  f or  each wel d,  i ncl udi ng pr equal i f i ed 
wel ds,  i n accor dance wi t h par agr aph Wel ded Connect i ons appr oved bef or e 
f abr i cat i on i s commenced.   Wel di ng Pr ocedur e Speci f i cat i ons shal l  be 
i ndi v i dual l y i dent i f i ed and shal l  be r ef er enced on t he shop dr awi ngs.   I n 
case of  conf l i c t  bet ween t hi s speci f i cat i on and AWS D1. 5M/ D1. 5 as 
appl i cabl e,  t hi s  speci f i cat i on gover ns.   The f ol l owi ng i t ems shal l  not  be 
consi der ed anci l l ar y i t ems as def i ned i n AWS D1. 5M/ D1. 5 Sect i on 1. 3. 6 and 
shal l  be subj ect ed t o t he same l evel  of  i nspect i on r equi r ed f or  pr i mar y 
wel ds under  AWS D1. 5M/ D1. 5:

a.  [ Sacr i f i c i al  Anodes at t ached t o t he Gat e]
b.  [ Gui de Shoes]
c.  [ et c. ]

1. 2. 4   Fr act ur e Cr i t i cal  Member s ( FCM)

**************************************************************************
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NOTE:   Toughness r equi r ement s ar e necessar y t o 
pr event  f r act ur e and ar e measur ed f or  t he base met al  
and f or  t he wel d met al .   The f ol l owi ng par agr aph 
def i nes t he t oughness r equi r ement s f or  t he base 
met al .   These t est s ar e conduct ed i n t he mi l l ,  pr i or  
t o shi pment  of  t he A709 pl at e t o t he f abr i cat or .   
Recogni ze t hat  t he Zone of  t est i ng r equi r ed f or  bot h 
compl et ed wel ds and basemet al  i s  a f unct i on of  t he 
ser vi ce l ocat i on of  t he st r uct ur e.   Pl ease r ecogni ze 
t hat  t he t abl e pr ovi ded i n EM- 1110- 2- 2105 i s out  of  
dat e.   I t  i s  r ecommend r ef er enci ng t he zone 
r equi r ement s of  ASTM A709 Tabl e 10 f or  f r act ur e 
cr i t i cal  member s.   Temper at ur e zones f or  ser vi ces 
t emper at ur e of  your  st r uct ur e ar e def i ned i n AASHTO 
LRFD Tabl e 6. 6. 2- 1.   Speci f y i ng a zone i n l i eu of  an 
ener gy r equi r ement  i s  benef i c i al  as i t  ensur es t hat  
as t he AASHTO code changes t he ener gy r equi r ement  
st ays val i d.

ALL FCM' s must  be desi gnat ed on dr awi ngs.   Al l  
Tensi on member s and member s subj ect  t o r ever sal  of  
st r ess MUST be desi gnat ed on t he dr awi ngs.   AWS D1. 5 
speci f i cal l y  r equi r es t hi s i n sect i on 12.   I n 
addi t i on,  t he or der  of  mat er i al s accor di ng t o ASTM 
A709 r equi r es t he l oadi ng of  each component  t o be 
def i ned.   See ASTM A709 Sect i on 10.   Not  speci f y i ng 
member s as FCM on t he dr awi ngs wi l l  change t he 
t est i ng r equi r ement s even i f  t he speci f i cat i ons you 
have wr i t t en her e di f f er .   Ther e ar e numer ous 
i nst ances i n AWS D1. 5 ( speci f i cs i ncl ude UT t est i ng 
r equi r ement s)  wher e t est i ng shal l  be per f or med t o a 
cer t ai n l evel  of  accept ance f or  t ensi on member s -  
such as r equi r ed i n Tabl e 6. 3 Not e 3 r egar di ng t he 
subt r act i ng of  4dB f r om i ndi cat i ons f ound at  t he 
r oot  of  a wel d " when such wel ds ar e desi gnat ed as 
" t ensi on wel ds"  on t he dr awi ng. " .   Negl ect i ng t o 
l abel  t ensi on wel ds on t he dr awi ng wi l l  negat e t hese 
code pr ovi s i ons.

Recogni ze t hat  t her e may not  be a spl i ce or  wel d i n 
a member  as i t  was det ai l ed,  but  t hat  such member  
may l at er  r equi r e spl i c i ng or  at t achment s t hat  woul d 
r equi r e wel di ng t o t hi s member  under  modi f i cat i on.   
Negl ect i ng t o l abel  t hi s member  as a t ensi on member  
woul d pr ecl ude t hese wel ds f r om bei ng pr oper l y 
t est ed accor di ng t o D1. 5.

Not e t hat  AWS Sect i on 6. 7. 1. 2 gi ves t he Cont r act or  
consi der abl e l eeway r egar di ng what  per cent age of  
wel ds ar e t est ed unl ess t hey ar e l abel ed f r act ur e 
cr i t i cal .   As a r esul t ,  i f  you want  a wel d t o be 
f ul l y  t est ed as f r act ur e cr i t i cal  you must  l abel  t he 
wel d f r act ur e cr i t i cal  and i f  you want  t est i ng on 
any ot her  cr i t i cal  wel ds you shoul d desi gnat e t he 
wel d t est i ng by i t em,  bot h on t he dr awi ng and i n t he 
speci f i cat i ons.   Whi l e t he st andar d speci f i cat i ons 
may r equi r e a per cent age of  wel ds t o be t est ed,  i f  
you want  speci f i c  wel ds t o be subj ect ed t o MT,  PT,  
or  UT,  ensur e t hat  t hese wel ds ar e speci f i ed on t he 
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dr awi ngs.   Consi der  speci f y i ng t est  r equi r ement s i n 
t he t ai l  of  each wel d t hat  you want  NDT on.

I n addi t i on,  A709 r equi r es t hat  mi l l  or der s f or  
mat er i al s desi gnat e whet her  t he mat er i al  i s  t ensi on 
or  compr essi on ( T or  F) .   T r ef er s t o non f r act ur e 
cr i t i cal ,  F r ef er s t o f r act ur e cr i t i cal  mat er i al .   
St eel  t hat  i s  or der ed wi t hout  t he T or  F desi gnat i on 
wi l l  not  be cer t i f i ed f or  t oughness.

Not e t hat  A673 al l ows t he mi l l  t o cer t i f y  mat er i al  
f or  a l ower  ser v i ce t emper at ur e t han i s bei ng 
r equi r ed.   Test s may be per f or med at  a l ower  ser vi ce 
t emper at ur e i n t he mi l l  and t hi s i s  consi der ed 
accept abl e f or  hi gher  ser vi ce t emper at ur es.

Pr eheat  r equi r ement s f or  f r act ur e cr i t i cal  wel ds ar e 
hi gher  t han t ypi cal l y  speci f i ed i n pr evi ous USACE 
gui de speci f i cat i ons.   Ref er  t o Tabl e 12. 3 f or  
mi ni mum pr eheat  r equi r ement s.   Addi t i onal l y not e 
t hat  pr eheat  r equi r ement s ar e much hi gher  f or  r epai r  
wel ds as def i ned i n Sect i on 12. 17. 6.   Thi s r equi r es 
mi ni mum pr eheat  and i nt er pass of  161 degr ees C 325 
degr ees F f or  mat er i al  l ess t han 38 mm 1- 1/ 2 i nch 
t hi ckness.   Thi s r equi r ement  wi l l  di ct at e t he heat  
r equi r ement s f or  t he ent i r e j ob and shoul d be 
account ed f or  i n const r uct i on QA vi s i t s.   The 
f abr i cat or  must  have t he f aci l i t i es t o pr eheat  
hi gher  t han t he mi ni mum t emper at ur es di scussed bel ow 
i f  wel d r epai r s ar e r equi r ed.

D1. 5 Sect i on 12. 16. 2. 1 r equi r es bot h RT and UT f or  
t est i ng of  Tensi on But t  Joi nt s and Repai r ed Gr oove 
Wel ds.   Do not  del et e one of  t hese t wo r equi r ement s 
f or  f r act ur e cr i t i cal  st r uct ur es.   Bot h RT and UT 
ar e r equi r ed by code.

Be car ef ul  of  t he use of  t he t er m " t ack"  wel d.   Not e 
t hat  AWS 3. 0 does not  pr ovi de a def i ni t i on of  a 
l engt h or  s i ze f or  a t ack wel d.   AWS 3. 0 def i nes a 
t ack wel d as:  " A wel d made t o hol d t he par t s of  a 
wel dment  i n pr oper  al i gnment  unt i l  t he f i nal  wel ds 
ar e made. "   Tack wel ds ar e per mi t t ed i n AWS D1. 5 and 
wi l l  be used by f abr i cat or s.   AWS D1. 5 does al l ow 
t ack wel ds and does per mi t  t hem t o be made wi t hout  
pr eheat .   Al l  t ack wel ds made must  be r emel t ed and 
i ncor por at ed i nt o t he f i nal  wel d.   Thi s i s  f ur t her  
det ai l ed i n sect i on 2. 1. 4. e. ( 2) .   Whi l e t he 
cont r act or  wi l l  use t ack wel ds i n f abr i cat i on,  i t  i s  
not  r ecommended t o use t he t er m t ack wel d on any 
dr awi ngs due t o t he ambi guous def i ni t i on of  t ack 
wel ds descr i bed above.

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

FCM ar e shown on t he Cont r act  Dr awi ngs and i ncl ude al l  at t achment s and 
connect i ons t o t hese member s as def i ned i n AWS D1. 5M/ D1. 5.   Al l  mat er i al s  
t o be wel ded shal l  be ASTM A709/ A709M,  gr ade as speci f i ed or  shown on t he 
dr awi ngs,  usi ng k i l l ed f i ne- gr ai n mi l l  pr act i ce,  unl ess ot her wi se shown or  
speci f i ed.   Mi l l  r epai r s of  base met al  ar e pr ohi bi t ed.   Toughness shal l  
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meet  t he r equi r ement s of  ASTM A709/ A709M,  Tabl e 10,  f or  Zone [ 2] ,  unl ess 
ot her wi se i ndi cat ed or  speci f i ed.   Al l  mat er i al s used f or  t he const r uct i on 
of  f r act ur e cr i t i cal  component s shal l  meet  t he r equi r ement s of  sect i on 10 
of ASTM A709/ A709M and shal l  i ncl ude mi l l  cer t i f i cat i on showi ng t hat  t he 
mat er i al  meet s t he necessar y t oughness r equi r ement s.   Wel di ng f or  f r act ur e 
cr i t i cal  member s shal l  meet  al l  r equi r ement s of  AWS D1. 5M/ D1. 5 Sect i on 12,  
including:

1. 2. 4. 1   12. 5 Wel di ng Pr ocesses

Al l  pr ocedur es shal l  be qual i f i ed as r equi r ed.

1. 2. 4. 2   12. 6 Consumabl e Requi r ement s

Al l  wel di ng consumabl es shal l  be heat  or  l ot - t est ed by t he manuf act ur er  t o 
det er mi ne conf or mance wi t h t he r equi r ement s of  t he Fr act ur e Cont r ol  Pl an 
( FCP) .   Except i ons ar e not  al l owed.   Toughness t est  r esul t s shal l  meet  t he 
val ues speci f i ed i n Tabl e 12. 1 of  AWS D1. 5M/ D1. 5.   Submi t  a Fr act ur e 
Cont r ol  Pl an ( FCP)  f or  wel di ng on al l  Fr act ur e Cr i t i cal  Member s ( FCM)  i n 
accor dance wi t h AWS D1. 5M/ D1. 5,  Sect i on 12.   Submi t  wel di ng Pr ocedur es,  
qual i f i cat i ons,  and cer t i f i cat i ons showi ng compl i ance wi t h FCP r equi r ement s.

1. 2. 4. 3   12. 7 Wel di ng Pr ocedur e Speci f i cat i ons ( WPS)

Pr equal i f y  or  qual i f y  al l  pr ocedur es,  i ncl udi ng r epai r  wel ds,  by t est  as 
r equi r ed and document ed i n t he WPS and Pr ocedur e gui del i nes of  
AWS D1. 5M/ D1. 5.

1. 2. 4. 4   12. 8  Cer t i f i cat i on and Qual i f i cat i on

Wel der s and wel di ng oper at or s shal l  meet  t he appl i cabl e r equi r ement s of  
AWS D1. 5M/ D1. 5.

1. 2. 4. 5   Mat er i al  Handl i ng

Mat er i al  handl i ng and pr epar at i on,  i ncl udi ng t her mal  cut t i ng,  pr epar at i on 
of  base met al ,  and st r ai ght eni ng,  cur vi ng,  camber i ng shal l  meet  t he 
appl i cabl e r equi r ement s.

1. 2. 4. 6   12. 13 Tack Wel ds and Tempor ar y Wel ds

Locat e al l  wel ds wi t hi n t he j oi nt  and meet  t he r equi r ement s of  
AWS D1. 5M/ D1. 5,  Tabl e 12. 2.   Tempor ar y wel ds on FCM ar e not  per mi t t ed.

1. 2. 4. 7   Wel di ng Pr ocesses

Wel di ng pr ocesses,  i ncl udi ng pr eheat ,  i nt er pass t emper at ur es,  and post wel d 
t her mal  t r eat ment  shal l  meet  t he appl i cabl e r equi r ement s.

1. 2. 4. 8   12. 16 Wel d I nspect i on

Document  t he Qual i t y Cont r ol  i nspect i on pr ogr am i n t he FCP.   Qual i f y al l  
i nspect or s and NDT t echni c i ans as r equi r ed.   Test  al l  but t  j oi nt s wi t h UT 
and RT.   I nspect i on pr ocedur es and document at i on ar e as speci f i ed i n t he 
appl i cabl e sect i ons of  AWS D1. 5M/ D1. 5.   St r i c t l y  adher e t o cool i ng t i mes.

1. 2. 4. 9   12. 17 Repai r  Wel di ng

Cl assi f y r epai r  wel ds as " cr i t i cal  r epai r s"  or  " non- cr i t i cal  r epai r s"  f or  
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al l  r epai r  wel di ng.   Repai r  pr ocedur es shal l  f ol l ow t he mi ni mum pr ovi s i ons 
unl ess speci f i ed ot her wi se.   Repai r  pr ocedur es must  be qual i f i ed and 
appr oved and subj ect  t o t he same QA/ QC i nspect i on r equi r ement s as ot her  
wel ds.   Mi ni mum pr eheat  f or  r epai r  wel di ng shal l  be as def i ned i n 
AWS D1. 5M/ D1. 5 sect i on 12. 17. 6.   Al l  wel d r epai r s t o f r act ur e cr i t i cal  
member s shal l  be consi der ed cr i t i cal  wel ds i n accor dance wi t h AWS D1. 5M/ D1. 5
 Sect i on 12. 17. 3 and shal l  be appr oved by t he engi neer  of  r ecor d.

1. 3   SUBMITTALS

**************************************************************************
NOTE:   Revi ew submi t t al  descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

A " G"  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  r equi r es Gover nment  appr oval .   Some 
submi t t al s ar e al r eady mar ked wi t h a " G" .   Onl y 
del et e an exi st i ng " G"  i f  t he submi t t al  i t em i s not  
compl ex and can be r evi ewed t hr ough t he Cont r act or ' s 
Qual i t y Cont r ol  syst em.   Onl y add a " G"  t o an i t em,  
i f  t he submi t t al  i s  suf f i c i ent l y i mpor t ant  or  
compl ex i n cont ext  of  t he pr oj ect .

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

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:
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SD- 01 Pr econst r uct i on Submi t t al s

Wel di ng Pr ocedur e Speci f i cat i ons ( WPS) ;  G[ ,  [ _____] ]
Fr act ur e Cont r ol  Pl an ( FCP) ;  G[ ,  [ _____] ]
Wel d Tr acki ng Log Templ at e;  G[ ,  [ _____] ]

SD- 02 Shop Dr awi ngs

Shop Dr awi ngs;  G[ ,  [ _____] ]
Assembl y;  G[ ,  [ _____] ]
Wel di ng Repai r s -  Non- Fr act ur e Cr i t i cal  Member s;  G[ ,  [ _____] ]
Wel di ng Repai r s -  Fr act ur e Cr i t i cal  Member s;  G[ ,  [ _____] ]
Del i ver y/ Shi ppi ng Pl an;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Mat er i al s Di sposi t i on Recor d

SD- 06 Test  Repor t s

Cer t i f i ed Test  Repor t s;  G[ ,  [ _____] ]
Wel d Tr acki ng Log;  G[ ,  [ _____] ]
Wi t ness Poi nt s

SD- 07 Cer t i f i cat es

Wor k Pl an;  G[ ,  [ _____] ]
Qual i f i cat i on of  Wel der s and Wel di ng Oper at or s;  G[ ,  [ _____] ]
I nspect or  Qual i f i cat i ons;  G[ ,  [ _____] ]
Qual i f i cat i on of  St r uct ur al  St eel  Fabr i cat or ;  G[ ,  [ _____] ]

SD- 09 Manuf act ur er ' s Fi el d Repor t s

Cont r ol  Di mensi ons;  G[ ,  [ _____] ]

1. 4   QUALI TY ASSURANCE

Est abl i sh Wi t ness Poi nt s f or  t he I ni t i al  QA I nspect i on,  I nt er medi at e QA 
I nspect i ons,  and Fi nal  I nspect i on as f ol l ows.   St ar t  t he I ni t i al  QA 
I nspect i on af t er  t he Gover nment  has det er mi ned t hat  t her e i s subst ant i al  
compl et i on of  component s t hat  compr i se a r easonabl e sampl i ng of  each 
si gni f i cant  FCM and non- FCM det ai l s .   The ext ent  of  compl et i on and det ai l s  
and t he dat e of  t he I ni t i al  QA I nspect i on shal l  be det er mi ned at  t he 
Pr ef abr i cat i on Conf er ence by t he Gover nment  af t er  di scussi on wi t h t he 
Cont r act or .   At  t hat  t i me,  pr oduce a det ai l ed schedul e showi ng t he 
pr ogr essi on of  wor k and compl et i on of  component s.   Thi s schedul e wi l l  be 
updat ed weekl y and pr ovi ded by e- mai l  t o t he Cont r act i ng Of f i cer .   Gi ve t he 
Cont r act i ng Of f i cer  t wo weeks not i ce pr i or  t o t he pr edet er mi ned dat e f or  
t he I ni t i al  QA I nspect i on,  i ncl udi ng adj ust ment s f or  changes i n schedul e.   
I nt er medi at e QA I nspect i ons wi l l  be conduct ed on an as needed basi s and at  
t he di scr et i on of  t he Gover nment .   Al l  QA i nspect i ons wi l l  f ol l ow 
AWS D1. 5M/ D1. 5 and AASHTO/ NSBA St eel  Br i dge Col l abor at i on S 4. 1 -  2002 
St eel  Br i dge Fabr i cat i on QC/ QA Gui de Speci f i cat i on.   Pr ovi de unpai nt ed 
component s f or  each QA NDT and Vi sual  I nspect i on.   At  t hese st ages of  
const r uct i on,  gi ve t he Cont r act i ng Of f i cer  t hr ee wor ki ng days t o i nspect  
t he st r uct ur e.   The QA I nspect i on per i od shal l  not  commence unt i l  af t er  a 
mi ni mum per i od of  72 hour s af t er  any wel di ng.   Af t er  t he Cont r act i ng 
Of f i cer  and t he Engi neer  of  Recor d has i nspect ed t he st r uct ur e,  make any 
changes r equi r ed t o t he st r uct ur e as di r ect ed by t he Cont r act i ng Of f i cer  
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bef or e pr oceedi ng wi t h any addi t i onal  wel di ng.   Pr oceed wi t h t he 
const r uct i on unt i l  t he next  wi t ness poi nt  i s  r eached,  unl ess i t  i s  wai ved 
i n wr i t i ng by t he Cont r act i ng Of f i cer .   Each st r uct ur e f abr i cat ed i s 
subj ect  t o a Fi nal  Fabr i cat i on I nspect i on pr i or  t o pai nt i ng.   A Fi nal  
Fabr i cat i on I nspect i on shal l  be conduct ed af t er  t he f i r st  st r uct ur e i s 
compl et ed.   Fi nal  Fabr i cat i on I nspect i ons of  addi t i onal  st r uct ur es shal l  be 
schedul ed and coor di nat ed wi t h t he Cont r act i ng Of f i cer  and t he Engi neer  of  
Recor d.   Gi ve t he Cont r act i ng Of f i cer  a mi ni mum not i ce of  t wo weeks pr i or  
t o t he Fi nal  Fabr i cat i on I nspect i on.

1. 4. 1   Qual i f i cat i on of  Wel der s and Wel di ng Oper at or s

**************************************************************************
NOTE:   AWS D1. 5 shoul d r emai n r ef er enced i n t hi s 
sect i on of  t he speci f i cat i ons f or  t he qual i f i cat i ons 
of  wel der s.   AWS D1. 5 pr ovi des addi t i onal  cont r ol s 
on t he qual i f i cat i on of  wel der s t o i ncl ude t he 
pr ohi bi t i on of  power  t ool  c l eani ng bet ween wel d 
passes f or  t he t est .   I n addi t i on,  t he r ef er ence t o 
D1. 5 ensur es t hat  wel der s per f or mi ng f r act ur e 
cr i t i cal  wel ds ar e annual l y r et est ed accor di ng t o 
AWS D1. 5 sect i on 12. 8. 2.   AWS D1. 1 r equi r es a l og 
showi ng t hat  a wel der  who i s qual i f i ed has cont i nued 
t o wel d i n t hi s pr ocess i n t he past  6 mont hs.   AWS 
D1. 5 sect i on 12. 8. 2 addi t i onal l y st i pul at es t hat  a 
wel der  must  be qual i f i ed by t est  wi t hi n 6 mont hs 
pr i or  t o begi nni ng any wor k.   Qual i f i cat i on 
accor di ng t o AWS D1. 5.  Sect i on 12. 8. 2 r equi r es bot h 
RT and bend t est i ng of  wel ded sampl es.   Not e t hat  
sect i on 5. 23. 1. 1 now al l ows a wel der  who f ol l ows a 
WPS pr oduced f or  t est i ng t o be qual i f i ed f or  t hat  
wel d and i s NOT r equi r ed t o f ol l ow t he i ni t i al  
qual i f i cat i on r equi r ement  of  hand t ool s onl y.   Thi s 
now means t hat  a wel der  can qual i f y  by submi t t i ng 
WPS' s f or  t est i ng and avoi d t he hand t ool  
r est r i c t i on i f  bei ng t est ed accor di ng t o AWS D1. 5,  
non f r act ur e cr i t i cal  wel ds.   The st i pul at i on of  
Sect i on 12 ensur es t hat  a wel der  has r ecent l y 
per f or med t hese wel ds and has had hi s/ her  wel ds 
i nspect ed by RT.   Ref er r i ng t o AWS D1. 1 onl y ensur es 
t hat  t he wel der  who i s per f or mi ng t he wel di ng has 
qual i f i ed at  some poi nt  i n hi s/ her  car eer .   Wel der s 
wor ki ng i n a shop may have not  wel ded a CJP over head 
wel d i n 10 year s but  woul d st i l l  be qual i f i ed t o 
per f or m wel di ng pr ovi ded someone has s i gned a l og 
book sayi ng t hat  t he wel der  has been usi ng t he 
pr ocess i n t he l ast  6 mont hs.   A wel der  who per f or ms 
a 6 mm 1/ 4 i nch f i l l et  wel d wi t h FCAW who was 
pr evi ousl y qual i f i ed i s st i l l  qual i f i ed accor di ng t o 
per f or m CJP over head wel ds pr ovi ded t hat  he/ she has 
used t he FCAW pr ocess i n t he past  6 mont hs.   Thi s i s  
an addi t i onal  r eason f or  r ef er enci ng AWS D1. 5 
requirements.

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

Submi t  wel der ,  wel di ng oper at or  and t acker  qual i f i cat i on cer t i f i cat i on f or  
each wel der ,  wel di ng oper at or  or  t ack wel der  t o t he Gover nment  
Repr esent at i ve/ Cont r act i ng Of f i cer /  Engi neer  and appr oved bef or e 
f abr i cat i on i s commenced i n accor dance wi t h par agr aph Wel ded Connect i ons.   
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A CWI  meet i ng t he speci f i ed qual i f i cat i ons shal l  appr ove al l  wel der  
qual i f i cat i ons.   Wel der s,  wel di ng oper at or s,  and t ack wel der s shal l  be 
l i mi t ed t o wel di ng pr ocedur es f or  whi ch t hey ar e cer t i f i ed.   Test  wel ds 
shal l  be pr epar ed,  wel ded,  and t est ed i n accor dance wi t h t he r equi r ement s 
of AWS D1. 5M/ D1. 5.   Bef or e assi gni ng any wel der ,  wel di ng oper at or ,  or  
t acker  t o wor k under  t hi s cont r act ,  submi t  t he names of  t he wel der s,  
wel di ng oper at or s,  and t acker s t o be empl oyed,  and cer t i f i cat i on t hat  each 
i ndi v i dual  i s  qual i f i ed as speci f i ed.   The cer t i f i cat i on shal l  s t at e t he 
t ype of  wel di ng and posi t i ons f or  whi ch t he wel der ,  wel di ng oper at or ,  or  
t acker  i s  qual i f i ed,  t he code and pr ocedur e under  whi ch t he i ndi v i dual  i s  
qual i f i ed,  t he dat e qual i f i ed,  and t he name of  t he f i r m and per son 
cer t i f y i ng t he qual i f i cat i on t est s.   The cer t i f i cat i on shal l  be kept  
cur r ent  f or  t he dur at i on of  t he cont r act .   Wel der  and wel di ng oper at or  
qual i f i cat i on t est  r ecor ds shal l  be submi t t ed on f or ms si mi l ar  or  
equi val ent  t o t he sampl e f or ms i n AWS D1. 5M/ D1. 5,  Annex I I I .   Al l  wel der s 
per f or mi ng f r act ur e cr i t i cal  wel ds under  t hi s speci f i cat i on shal l  be 
qual i f i ed accor di ng t o Sect i on 12 of  AWS D1. 5M/ D1. 5.   Al l  wel der s 
per f or mi ng non f r act ur e cr i t i cal  wel ds shal l  be qual i f i ed accor di ng t o 
Sect i on 6 of  AWS D1. 5M/ D1. 5.   Al l  qual i f i cat i ons shal l  be cur r ent  pr i or  t o 
commenci ng any wor k.   Submi t  a l og f or  each wel der  showi ng t hat  he/ she i s 
cur r ent  i n t he pr ocess and pr ocedur es bei ng pr oposed f or  t hi s wor k.

1. 4. 2   I nspect or  Qual i f i cat i ons

Al l  i nspect or s,  per f or mi ng st r uct ur al  st eel  i nspect i on i n accor dance wi t h 
t hese speci f i cat i ons,  shal l  be qual i f i ed and cer t i f i ed i n conf or mance wi t h 
AWS QC1.   Pr ovi de an AWS Cer t i f i ed Wel di ng I nspect or  ( CWI )  as t he pr i mar y 
poi nt  of  cont act  f or  qual i t y  cont r ol  of  wel di ng.   When sever al  CWI  and NDT 
t echni c i ans ar e wor ki ng,  one pr i mar y i ndi v i dual  shal l  be desi gnat ed as 
havi ng pr i mar y r esponsi bi l i t y  f or  al l  qual i t y  cont r ol  i n accor dance wi t h 
AWS D1. 5M/ D1. 5 Sect i on 6. 1. 2. 2.   Non- cer t i f i ed i nspect or s and cer t i f i ed 
associ at e wel d i nspect or s ( CAWI )  shal l  not  be used f or  i nspect i on under  
t hese speci f i cat i ons.   Al l  per sonnel  who per f or m NDT shal l  be qual i f i ed i n 
accor dance wi t h:   ASNT SNT- TC- 1A NDT Level  I I  or  I I I .   Al l  per sonnel  
per f or mi ng NDT shal l  be super vi sed by per sonnel  possessi ng a Level  I I I  ASNT 
NDT cer t i f i cat i on i n accor dance wi t h AWS D1. 5M/ D1. 5 sect i on 6. 1. 3. 4 and 
sect i on 12. 16. 1. 2.   Submi t  copi es of  cer t i f i cat es showi ng evi dence of  
qual i f i cat i ons or  cer t i f i cat i ons f or  wel di ng i nspect or s and NDT per sonnel .

1. 4. 3   Qual i f i cat i on of  St r uct ur al  St eel  Fabr i cat or

**************************************************************************
NOTE:   To f i nd AI SC cer t i f i ed cont r act or s i n t he 
pr oj ect ' s  r egi on go t o:

www.aisc.org

AI SC cer t i f i cat i on audi t  pr ocedur es ar e descr i bed 
here:

www.qmconline

At  t he f i r st  PDT meet i ng addr ess t he need f or  
cer t i f i ed AI SC f abr i cat or s.  AWS D1. 5M/ D1. 5 Sect i on 
12. 8 Cer t i f i cat i on and Qual i f i cat i on r eads as 
f ol l ows:  " Cont r act or s shal l  be cer t i f i ed under  t he 
AI SC ( Amer i can I nst i t ut e of  St eel  Const r uct i on)  
Qual i t y Cer t i f i cat i on Pr ogr am Cat egor y I I I ,  Maj or  
St eel  Br i dges wi t h Fr act ur e Cr i t i cal  Rat i ng,  or  an 
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equi val ent  pr ogr am accept ed by t he engi neer " .  
However ,  AI SC has changed t he descr i pt i on of  t hei r  
cer t i f i cat i on cat egor i es.  The r epl acement  f or  
" Cat egor y I I I ,  Maj or  St eel  Br i dges wi t h Fr act ur e 
Cr i t i cal  Rat i ng"  i s  " Cat egor y CBR ( Maj or  St eel  
Br i dge)  wi t h a Fr act ur e Cr i t i cal  Endor sement  ( F) " .

I n or der  t o per f or m f r act ur e cr i t i cal  wel di ng i n 
accor dance wi t h AWS D1. 5 t he Cont r act or  must  be 
cer t i f i ed t o t hi s l evel .   Do not  wave t hi s 
requirement.

The Cont r act i ng Of f i cer  may wi sh t o addr ess t he 
val ue of  t hi s wor k i n compar i son t o t he number  of  
f abr i cat or s avai l abl e t o per f or m t hi s wor k,  of t en 
suggest i ng t hat  t he f abr i cat i on of  a smal l  bul khead 
shoul d be set  asi de f or  a smal l  Cont r act or .   Usi ng 
AI SC cer t i f i ed f abr i cat or s ensur es t hat  t he 
r equi r ement s of  AWS D1. 5 and t hese speci f i cat i ons 
ar e not  new t o t he Cont r act or .

The AI SC f abr i cat or  may or  may not  possess a pai nt  
f aci l i t y  and may sub cont r act  t hi s wor k.   For  t hi s  
r eason,  t he st i pul at i on r equi r i ng t he f abr i cat or  t o 
possess a sophi st i cat ed pai nt  syst em endor sement  was 
r emoved f r om t hi s gui de speci f i cat i on.   The pai nt  
speci f i cat i on shoul d be amended t o r equi r e t he pai nt  
appl i cat or  t o ei t her  posses an AI SC sophi st i cat ed 
pai nt  syst em endor sement  or  be a cer t i f i ed 
cont r act or  i n accor dance wi t h SSPC as possessi ng 
ei t her  a QP 1 Cer t i f i cat i on ( Fi el d Appl i cat i on t o 
Compl ex I ndust r i al  and Mar i ne St r uct ur es)  or  QP 3 
Cer t i f i cat i on Pr ogr am ( Shop Pai nt i ng Cer t i f i cat i on 
Program).

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

The f abr i cat i ng pl ant  and f abr i cat or  shal l  be cer t i f i ed under  t he AI SC 
( Amer i can I nst i t ut e of  St eel  Const r uct i on)  Qual i t y  Cer t i f i cat i on Pr ogr am,  
and shal l  be desi gnat ed an AI SC Cer t i f i ed Pl ant ,  Cat egor y CBR ( Maj or  St eel  
Br i dge)  wi t h a Fr act ur e Cr i t i cal  Endor sement  ( F)  at  t i me of  bi d.  The 
f abr i cat or  or  f abr i cat i on pl ant  shal l  possess f i ve 5 year s document ed 
exper i ence on pr oj ect s of  s i mi l ar  scope.   Si mi l ar  scope means pr oj ect s of  
s i mi l ar  s i ze and si mi l ar  amount s of  wel di ng and det ai l  t ypes.   Submi t  
copi es of  t he AI SC cer t i f i cat e i ndi cat i ng t hat  t he f abr i cat i on pl ant  meet s 
t he speci f i ed st r uct ur al  st eel wor k cat egor y and document ed exper i ence.   The 
[ i nser t  i t ems excl uded f r om t hi s r equi r ement ,  such as wi r e r ope sl i ngs,  
r ubber  seal s et c. ]  ar e excl uded f r om t he AI SC f abr i cat or  cer t i f i cat i on 
requirements.

1. 4. 4   Test i ng by t he Gover nment

Mat er i al  component  par t s may be subj ect ed t o any f or m of  nondest r uct i ve 
t est i ng,  as di r ect ed by t he Cont r act i ng Of f i cer .   Thi s may i ncl ude 
ul t r asoni c,  magnet i c par t i al ,  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 and r ej ect ed mat er i al s or  par t s shal l  be r epl aced and 
r et est ed at  t he Cont r act or ' s expense.
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1. 4. 5   Shop Dr awi ngs

Pr epar e al l  shop dr awi ngs usi ng a Regi st er ed Pr of essi onal  Engi neer  or  under  
t he di r ect  super vi s i on of  a Regi st er ed Pr of essi onal  Engi neer .   El ement s of  
f abr i cat ed i t ems i nadver t ent l y omi t t ed on cont r act  dr awi ngs shal l  be 
r et ur ned t o t he Engi neer  of  Recor d f or  det ai l i ng or  shal l  be det ai l ed by 
t he f abr i cat or  and so i ndi cat ed on t he shop dr awi ngs.   Any and al l  det ai l s  
devel oped by t he f abr i cat or  shal l  be c l ouded on t he shop dr awi ngs f or  
separ at e appr oval  by t he Engi neer  of  Recor d.   Any i t ems desi gned by t he 
Cont r act or  shal l  be pr epar ed and seal ed by a Regi st er ed Pr of essi onal  
Engi neer .   No spl i ces shal l  be i ncl uded i n t he st r uct ur e wi t hout  appr oval  
of  t he Engi neer  of  Recor d.   Al l  f i el d wel ds r equi r ed shal l  be i dent i f i ed on 
t he shop dr awi ngs.   Each wel d,  bot h shop and f i el d wel ds,  r equi r ed shal l  be 
pr ovi ded a uni que i dent i f i er  t o per mi t  t r acki ng on t he wel d t r acki ng l og.   
Pr i or  t o per f or mi ng any f abr i cat i on of  t he HSS st r uct ur es l i s t ed i n 
par agr aph Syst em Descr i pt i on above,  submi t  compl et e,  det ai l ed shop dr awi ngs 
t o t he Cont r act i ng Of f i cer  and Engi neer  of  Recor d f or  appr oval .   Shop 
dr awi ngs shal l  show compl et e det ai l s  of  mat er i al s,  t ol er ances,  connect i ons,  
and pr oposed wel di ng sequences.   Shop dr awi ngs shal l  i ncl ude 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 c l ass of  
mat er i al s,  as appr opr i at e.   Al l  FCM,  i ncl udi ng at t achment s t hat  meet  t he 
FCM def i ni t i on,  shal l  be i dent i f i ed on t he shop dr awi ngs as wel l  as al l  
t empor ar y and t ack wel ds.   Each member  shal l  be i dent i f i ed f ol l owi ng t he 
number i ng scheme shown on t he dr awi ngs.   A t abl e shal l  be pr ovi ded 
cont ai ni ng a l i s t  of  al l  member s and a r ef er ence t o each mat er i al  
cer t i f i cat e and t est  r epor t  t hat  appl i es t o t hat  member .   Shop dr awi ngs 
shal l  i dent i f y wel d pr ocedur es and NDE r equi r ed f or  each wel d.   Any and al l  
spl i ces shal l  be i ncl uded i n t he shop dr awi ngs and cl ouded f or  engi neer  
approval.

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

Not i f y t he Cont r act i ng Of f i cer  at  l east  28 days i n advance of  del i ver y of  
t he st r uct ur es.   Shi ppi ng of  t he st r uct ur es shal l  be at  t he Cont r act or ' s 
expense.   Al l  s t r uct ur es shal l  be del i ver ed t o t he [ insert delivery address
] .   Cont r act or  coor di nat i on f or  del i ver y shal l  be t hr ough t he [ District Name
]  Di st r i c t  Cont r act i ng Of f i cer .   The st r uct ur es shal l  be ar r anged on t he 
del i ver y vehi c l es such t hat  no damage occur s dur i ng shi ppi ng.   Al l  s l i ng 
l i f t i ng l ugs shal l  be di r ect ed up.   Submi t  a Del i ver y/ Shi ppi ng Pl an showi ng 
or i ent at i on and l ocat i ons of  st r uct ur es on t he del i ver y vehi c l es pr i or  t o 
shi pment  f or  Gover nment  appr oval .   Submi t  dr awi ngs pr ovi di ng descr i pt i ons 
of  met hods of  del i ver i ng t he compl et ed st r uct ur al  uni t s,  i ncl udi ng det ai l s  
f or  suppor t  dur i ng shi pment  t o pr event  di st or t i on or  ot her  damages,  and 
or i ent at i on and l ocat i on of  t he st r uct ur e on t r anspor t  equi pment .

PART 2   PRODUCTS

2. 1   FABRICATION

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

Mat er i al  shal l  be st r ai ght  bef or e bei ng l ai d of f  or  wor ked.   I f  
s t r ai ght eni ng i s  necessar y,  i t  shal l  be done by met hods t hat  wi l l  not  
i mpai r  t he met al .   Shar p k i nks or  bends shal 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.   Bends shal l  be made 
by 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,  pr ecaut i ons shal l  be t aken t o avoi d over heat i ng t he met al  and i t  
shal l  be al l owed t o cool  i n a manner  t hat  wi l l  not  i mpai r  t he or i gi nal  
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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 ,  shal l  be subj ect  t o appr oval  and shal l  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 
shal l  be neat l y f i ni shed.   Cor ner s shal l  be squar e and t r ue unl ess 
ot her wi se shown.   Re- ent r ant  cut s shal l  be f i l l et ed r ound t o a mi ni mum 
r adi us of  25 mm 1 i nch i n accor dance wi t h AWS D1. 5M/ D1. 5 sect i on 3. 2. 4 
unl ess ot her wi se i ndi cat ed or  appr oved.   Fi ni shed member s shal l  be f r ee of  
t wi st s,  bends and open j oi nt s.

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

a.   Measur e di mensi ons by an appr oved measur i ng syst em.   Submi t  t he 
measur i ng syst em f or  appr oval  wi t h t he wor k pl an ( i . e.  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  
shal l  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 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,  a var i at i on of  0. 8 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 and component  member s wi t hout  mi l l ed ends shal l  
not  devi at e f r om t he di mensi ons shown by not  mor e t han 1. 6 mm 1/ 16 i nch 
f or  member s 9 m 30 f eet  or  l ess i n l engt h and by not  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.

b.   St r uct ur e di mensi ons i ndi cat ed ar e based on a st r uct ur e t emper at ur e of  
20 degr ees C 70 degr ees F.   Per f or m di mensi onal  adj ust ment s t o 
compensat e f or  act ual  t emper at ur e var i at i ons dur i ng const r uct i on.

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.   Sur f aces and edges shal l  be pr epar ed i n 
accor dance wi t h AWS D1. 5M/ D1. 5,  Subsect i on 3. 2.   Hand- gui ded cut s shal l  be 
chi pped,  gr ound or  machi ned t o sound met al .

2. 1. 2   Assembly

Pr ovi de Assembl y Dr awi ngs i ndi cat i ng t he sequence of  f abr i cat i on and 
assembl y and pr ovi de det ai l s  f or  connect i ng t he adj oi ni ng f abr i cat ed 
component s i n t he shop.   Assembl y det ai l s  shal l  i dent i f y t he r equi r ed or der  
of  assembl y and det ai l s  of  wi t ness poi nt s as descr i bed i n t hese 
specifications.

2. 1. 3   Mat er i al s Di sposi t i on Recor d

Submi t  t hr ee copi es of  al l  pur chase and mi l l  or der s,  shop or der s f or  
mat er i al s and wor k or der s,  i ncl udi ng al l  new or der s pl aced by Cont r act or s 
and ol d or der s ext ended f or  each suppl i er .   Fur ni sh,  at  t he t i me of  
submi t t al  of  shop dr awi ngs,  a l i s t  desi gnat i ng t he mat er i al  t o be used f or  
each i t em.   Wher e mi l l  t est s ar e r equi r ed,  pur chase or der s shal l  cont ai n 
t he t est  s i t e addr ess and t he name of  t he t est i ng agency.   Fur ni sh a 
shi ppi ng bi l l  or  memor andum of  each shi pment  of  f i ni shed pi eces or  member s 
t o t he pr oj ect  s i t e,  gi v i ng t he desi gnat i on mar k and wei ght  of  each pi ece,  
t he number  of  pi eces,  t he t ot al  wei ght ,  and i f  shi pped by r ai l  i n car l oad 
l ot s,  t he car  i ni t i al  and number .   Submi t  mat er i al  r ecor ds bef or e t he 
begi nni ng of  f abr i cat i on.   Addi t i onal  r equi r ement s f or  t hi s submi t t al  ar e 
l i s t ed bel ow.
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2. 1. 4   Wel ded Connect i ons

**************************************************************************
NOTE:   The pr ovi s i ons out l i ned i n t hi s gui de 
speci f i cat i on gover n t he const r uct i on of  NEW HSS 
usi ng appr opr i at el y gr aded ASTM A709 st eel  wi t h 
r equi r ed t oughness and wel d pr ovi s i ons.   The wel di ng 
r equi r ement s speci f i ed may not  be ar bi t r ar i l y  
appl i ed t o ol der  st eel s or  st eel s not  meet i ng 
t oughness r equi r ement s ( ASTM A36,  ASTM A572,  ASTM 
992 et c. )   Use caut i on when appr ovi ng al t er nat e base 
met al s f or  use wi t h AWS D1. 5.   Al t er nat e base met al s 
wi l l  r equi r e addi t i onal  wel d pr ocesses and t est i ng 
f or  each basemet al  and wel d met al  combi nat i on.   For  
each al t er nat e base met al  speci f i ed,  t he f ol l owi ng 
r equi r ement s must  be added t o t hi s speci f i cat i on:
   1.   Char py Test i ng i n accor dance wi t h ASTM A709 
Tabl e 10 f or  t he t emper at ur e zone wher e t he 
st r uct ur e wi l l  be used.
   2.   Base met al  scanni ng f or  def ect s i n accor dance 
wi t h ASTM A578.
   3.   Pr ohi bi t i on of  base met al  r epai r s as 
speci f i ed i s suppl ement  S93 of  ASTM A709.
   4.   Handl i ng r equi r ement s t o pr event  damage
   5.   Pr event i on of  base met al  r epai r s per f or med by 
t he mi l l .   Fr act ur e cr i t i cal  member s pr oduced i n 
accor dance wi t h ASTM A709 ar e pr ohi bi t ed f r om havi ng 
base met al  r epai r s per f or med by t he mi l l  as 
descr i bed i n AWS D1. 5 i n or der  t o ensur e t hat  
r epai r s meet  t oughness r equi r ement s.   Al l  al t er nat e 
base met al s speci f i ed must  al so be pr ohi bi t ed f r om 
base met al  r epai r s per f or med by t he mi l l  and must  be 
cer t i f i ed as bei ng f r ee f r om r epai r s.
   6.   Tr acki ng and l abel i ng r equi r ement s i n 
accor dance wi t h ASTM A709 t o ensur e component s 
suppl i ed as t ensi on el ement s meet i ng t oughness 
r equi r ement s ar e i dent i f i ed and l abel ed f or  qual i t y  
cont r ol  t r acki ng pur poses.
   7.   PQR and WPS f or  each appr oved al t er nat e base 
met al  and base met al  combi nat i ons.   Each 
conf i gur at i on of  combi ned mat er i al  such as A709 
pl at e spl i ced t o A572 Gr ade 50 pl at e must  have a 
uni que PQR and WPS gener at ed whi ch shows t hat  t he 
compl et ed wel d meet s t oughness r equi r ement s.

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

2. 1. 4. 1   Wel di ng Pr ocedur e

a.   Wel di ng shal l  conf or m t o t he appl i cabl e pr ovi s i ons of  AWS D1. 5M/ D1. 5.   
Pr i or  t o t he st ar t  of  pr oduct i on wel di ng,  submi t  a compl et e schedul e of  
wel di ng pr ocedur es f or  a t ypi cal  st r uct ur e.   The schedul e shal l  conf or m 
t o t he r equi r ement s speci f i ed i n t he pr ovi s i ons of  AWS D1. 5M/ D1. 5.   The 
schedul e shal l  pr ovi de 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 .

b.   Submi t  t o t he Gover nment  Repr esent at i ve/ Cont r act i ng Of f i cer s 
Repr esent at i ve/ Engi neer ,  a Wel di ng Pr ocedur e Speci f i cat i on f or  each 
wel d t o be made.   Submi t  Wel di ng Pr ocedur e Speci f i cat i ons and Pr ocedur e 
Qual i f i cat i on Recor ds ( PQR)  t o t he Gover nment  
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Repr esent at i ve/ Cont r act i ng Of f i cer  f or  appr oval  bef or e f abr i cat i on i s 
commenced.   Copi es of  t he Wel di ng Pr ocedur e speci f i cat i on and t he 
r esul t s of  t he pr ocedur e qual i f i cat i on t est  f or  each t ype of  wel di ng 
whi ch r equi r es pr ocedur e qual i f i cat i on shal l  be submi t t ed f or  
appr oval .   Submi t  t he WPS and PQR wi t h t he shop dr awi ngs.   Each WPS 
shal l  be pr epar ed and qual i f i ed i n accor dance wi t h t he appl i cabl e 
pr ovi s i ons of  AWS D1. 5M/ D1. 5.   Wel di ng pr ocedur es shal l  show t ypes and 
l ocat i ons of  wel ds desi gnat ed or  speci f i ed t o r ecei ve nondest r uct i ve 
exami nat i on and i dent i f y t he wel d as FCM when appl i cabl e.   A WPS i s 
al ways r equi r ed,  even i f  t he pr ocedur e i s consi der ed pr equal i f i ed i n 
accor dance wi t h AWS D1. 5M/ D1. 5.   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 shal l  est abl i sh t he wel di ng pr ocedur e as 
pr equal i f i ed.   Each pr ocedur e shal l  be c l ear l y i dent i f i ed as bei ng 
ei t her  pr equal i f i ed or  qual i f i ed by t est s.   I f  a PQR i s per f or med,  a 
r epr esent at i ve of  t he Gover nment  shal l  wi t ness t he t est  pl at e wel di ng 
and t he speci men t est i ng.   Appr oval  of  any pr ocedur e,  however ,  wi l l  not  
r el i eve t he Cont r act or  of  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.   Copi es of  
t he WPS shal l  be made avai l abl e f or  r ef er ence t o t he wel der s,  wel di ng 
oper at or s and t ack wel der s.   A CWI  meet i ng t he speci f i ed qual i f i cat i ons 
shal l  appr ove al l  WPS' s and PQR' s.

2. 1. 4. 2   Wel der  Per f or mance Qual i f i cat i on of  Wel der s and Wel di ng Oper at or s

Wel di ng oper at or s,  wel der s,  and t ack wel der s shal l  be qual i f i ed and 
r equal i f i ed i f  necessar y f or  t he par t i cul ar  t ype of  wor k t o be done.   
Qual i f i cat i on shal l  be i n accor dance wi t h AWS D1. 5M/ D1. 5.   Bef or e assi gni ng 
any wel der ,  wel di ng oper at or ,  or  t acker  t o wor k under  t hi s cont r act ,  submi t  
t he names of  t he wel der s,  wel di ng oper at or s,  and t acker s t o be empl oyed,  
and cer t i f i cat i on t hat  each i ndi v i dual  i s  qual i f i ed as speci f i ed.   The 
cer t i f i cat i on shal l  s t at e t he t ype of  wel di ng and posi t i ons f or  whi ch t he 
wel der ,  wel di ng oper at or ,  or  t acker  i s  qual i f i ed,  t he code and pr ocedur e 
under  whi ch t he i ndi v i dual  i s  qual i f i ed,  t he dat e qual i f i ed,  and t he name 
of  t he f i r m and per son cer t i f y i ng t he qual i f i cat i on t est s.   Copi es of  t he 
Per f or mance Qual i f i cat i on r ecor ds shal l  be submi t t ed t o t he Gover nment  
Repr esent at i ve and appr oved bef or e f abr i cat i on i s commenced.   Requi r e t he 
wel der  and wel di ng oper at or s t o r epeat  t he qual i f y i ng t est s when,  i n t he 
opi ni on of  t he Gover nment  Repr esent at i ve/ Cont r act i ng Of f i cer ' s 
Repr esent at i ve/ Engi neer ,  t he wor k i ndi cat es a r easonabl e doubt  as t o 
pr of i c i ency.   I n such cases,  t he wel der  shal l  be r ecer t i f i ed,  as above,  
af t er  successf ul l y  passi ng t he r et est ;  ot her wi se,  he/ she shal l  be 
di squal i f i ed unt i l  successf ul l y  passi ng a r et est .   The per i od of  
ef f ect i veness f or  al l  wel der  and wel di ng oper at or  per f or mance 
qual i f i cat i ons shal l  be i n accor dance wi t h AWS D1. 5M/ D1. 5.   Keep t he 
cer t i f i cat i on cur r ent  f or  t he dur at i on of  t he cont r act .   Al l  expenses i n 
connect i on wi t h qual i f i cat i on and r equal i f i cat i on shal l  be bor ne by t he 
Contractor.

2. 1. 4. 3   Wel di ng Pr ocess

Wel di ng of  st r uct ur al  st eel  shal l  be 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 
shal l  conf or m t o t he appl i cabl e pr ovi s i ons of  AWS D1. 5M/ D1. 5 f or  al l  
wel ds.   Wel di ng shal l  be such as t o mi ni mi ze r esi dual  st r esses,  di st or t i on 
and shr i nkage.
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2. 1. 4. 4   Wel di ng Techni que

**************************************************************************
NOTE:   Exposur e t i mes f or  l ow hydr ogen el ect r odes 
have changed.   AWS D1. 5 Sect i on 12. 6 now al l ows 
el ect r odes wi t h an " - R"  desi gnat i on t o r emai n 
exposed t o t he at mospher e f or  up t o 9 hour s i nst ead 
of  4 hour s.   Once r edr i ed,  t he exposur e t i me r ever t s 
t o t abl e 4. 7.   El ect r odes ar e st i l l  onl y al l owed t o 
r edr y once accor di ng t o D1. 5 12. 6. 5. 7

Ther e ar e new r ul es f or  FCAW wi r e whi ch r equi r e 
st or age r equi r ement s s i mi l ar  t o l ow hydr ogen SMAW 
el ect r odes.   Requi r ement s f or  st or age ar e f ound i n 
sect i on 12. 6. 7. 4.   Dur at i on of  exposur e t i mes ar e 
def i ned and al l  wi r e exposed f or  24 hour s i s not  t o 
be used f or  f r act ur e cr i t i cal  wel di ng.

SMAW el ect r odes and pr ocedur es ar e t he ONLY 
pr ocedur es pr equal i f i ed i n AWS D1. 5 Chapt er  12 f or  
f r act ur e cr i t i cal  wel di ng.   Ref er ence sect i on 12. 7. 1 
f or  whi ch el ect r odes ar e pr equal i f i ed.

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

2. 1. 4. 4. 1   Fi l l er  Met al

The el ect r ode,  el ect r ode- f l ux combi nat i on and gr ade of  wel d met al  shal l  
conf or m 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  shal l  be as shown wher e a speci f i c  choi ce of  AWS 
speci f i cat i on al l owabl e i s r equi r ed.   Wel d met al  t oughness shal l  meet  t he 
r equi r ement s of  AWS D1. 5M/ D1. 5,  Tabl es,  4. 1,  4. 2,  or  12. 1 as appl i cabl e.   
The AWS desi gnat i on of  t he el ect r odes t o be used shal l  be i ncl uded i n t he 
schedul e of  wel di ng pr ocedur es.   Onl y l ow hydr ogen el ect r odes shal l  be used 
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 .   A cont r ol l ed t emper at ur e st or age oven shal l  be used at  t he j ob s i t e 
as pr escr i bed by AWS D1. 5M/ D1. 5,  Subsect i on 12. 6 t o mai nt ai n l ow moi st ur e 
of  l ow hydr ogen el ect r odes.   Cont r ol l ed t emper at ur e st or age ovens shal l  be 
power ed at  al l  t i mes.   FCAW f i l l er  met al  shal l  be subj ect ed t o t he st or age 
and handl i ng r equi r ement s def i ned i n AWS D1. 5M/ D1. 5 sect i on 12. 6. 7. 4.   
Fi l l er  met al s and pr ocesses shal l  not  be combi ned i n t he same j oi nt  or  wel d.

2. 1. 4. 4. 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 t he appl i cabl e pr ovi s i ons of  
AWS D1. 5M/ D1. 5 f or  al l  wel ds 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.   Pr eheat  f or  f r act ur e cr i t i cal  
wel ds shal l  be as def i ned i n Tabl e 12. 3 and i n accor dance wi t h t he 
PQR/ WPS.   The wel dment s t o be pr eheat ed shal l  be s l owl y and uni f or ml y 
heat ed 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 as r equi r ed and i n accor dance wi t h t he appr oved WPS i n or der  t o 
pr event  cr acki ng or  di st or t i on.

2. 1. 4. 5   Workmanship

**************************************************************************
NOTE:   AWS D1. 5/ D1. 5M,  3. 13. 3 i ndi cat es t hat  backi ng 
bar s par al l el  t o st r ess or  not  subj ect ed t o st r ess 
need not  be r emoved unl ess speci f i ed on t he cont r act  

SECTI ON 05 59 13  Page 21



dr awi ngs.   The gui de spec shoul d r equi r e backi ng 
bar s t o be r emoved i n or der  t o f aci l i t at e i nspect i on 
accor di ng t o ER- 1110- 2- 8157.

AWS D1. 5 sect i on 12. 6. 2. 2 al l ows E7018M and E7018- R 
el ect r odes t o be used f or  t ack wel di ng wi t hout  
pr eheat .   Thi s shoul d be pr ohi bi t ed t o avoi d concer n 
about  t ack wel ds or  t empor ar y wel ds or  wel ds of  
anci l l ar y i t ems on f r act ur e cr i t i cal  member s.   Low 
moi st ur e el ect r odes ar e accept abl e by t he code i n 
t hi s i nst ance because t hey ar e l ess l i kel y t o 
pr oduce hydr ogen cr acki ng i n t he HAZ.   AWS D1. 5 
r equi r es t hat  al l  t ack wel ds be r emel t ed and 
i ncor por at ed i nt o t he f i nal  wel d.   I n or der  t o 
ensur e t hat  t he t ack wel ds ar e i ncor por at ed and 
pr oper l y r emel t ed t he maxi mum si ze and mi ni mum 
l engt h ar e speci f i ed t o ensur e t hat  smal l  t ack wel ds 
wi t hout  pr eheat  ar e not  per mi t t ed.

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

Wor kmanshi p f or  wel di ng shal l  be i n accor dance wi t h AWS D1. 5M/ D1. 5,  Sect i on 
3 f or  al l  wel ds and ot her  appl i cabl e r equi r ement s of  t hese speci f i cat i ons.

2. 1. 4. 5. 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 assur e compl i ance wi t h 
t he appl i cabl e sect i ons of  AWS D1. 5M/ D1. 5.

2. 1. 4. 5. 2   Tack and Tempor ar y Wel ds

Make t ack and t empor ar y wel ds r equi r ed f or  f abr i cat i on and er ect i on i n 
accor dance wi t h AWS D1. 5M/ D1. 5 under  t he cont r ol l ed condi t i ons pr escr i bed 
her ei n f or  per manent  wor k.   Tack wel ds t hat  ar e t o be i ncor por at ed i nt o t he 
per manent  wor k ar e subj ect  t o t he same qual i t y  r equi r ement s as t he 
per manent  wel ds.   Cl ean and f use such t ack wel ds t hor oughl y wi t h t he 
per manent  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.   Make al l  wel ds usi ng 
l ow- hydr ogen wel di ng el ect r odes and wi t h wel der s qual i f i ed f or  per manent  
wor k as speci f i ed el sewher e i n t hese speci f i cat i ons.   Pr eheat  as r equi r ed 
by AWS D1. 5M/ D1. 5 f or  per manent  t ack wel ds except  t hat  t he mi ni mum 
t emper at ur e must  be 20 degr ees C 70 degr ees F i n any case,  r egar dl ess of  
el ect r ode used.   Al l  t ack wel ds whi ch wi l l  be i ncor por at ed i nt o t he f i nal  
wel dment  must  be a maxi mum of  3 mm 1/ 8 i nch wi t h a mi ni mum l engt h of  25 mm 
1 i nch l ong spaced at  a maxi mum of  150 mm 6 i nch on cent er .   I n maki ng 
t empor ar y wel ds,  ar c st r i kes must  not  be st r uck i n ot her  t han wel d 
l ocat i ons.   Each t empor ar y wel d shal l  be r emoved as r equi r ed by 
AWS D1. 5M/ D1. 5,  Subsect i on 3. 3. 8.   Gr i nd out  and f i l l  al l  ar c st r i kes 
st r uck out s i de t he wel d zone,  and i nspect  i n accor dance wi t h AWS D1. 5M/ D1. 5.

2. 1. 4. 5. 3   Wel d Access Hol es

Pr ovi de wel d access hol es as shown on t he shop dr awi ngs.   I f  t he over si t e 
of  i nt er sect i ng out - of - pl ane wel ds i s encount er ed,  t he f abr i cat or  shal l  
not i f y  t he Cont r act i ng Of f i cer  f or  t he appr oval  of  wel d access hol e 
addi t i ons i n such l ocat i ons.   Payment  f or  t he addi t i on of  wel d access hol es 
not  shown on pl ans wi l l  be t he Cont r act or ' s r esponsi bi l i t y .
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2. 1. 4. 5. 4   Wel d Backi ng Removal

Unl ess ot her wi se i ndi cat ed,  r emove al l  s t eel  wel d backi ng mat er i al  f r om 
wel ded j oi nt s pr i or  t o t est i ng.   I dent i f y on t he shop dr awi ngs al l  wel d 
backi ng mat er i al  t hat  cannot  be r emoved.

2. 1. 4. 5. 5   Wel d Backi ng Mat er i al  Ot her  Than St eel

Al l  wel d backi ng mat er i al ,  ot her  t han st eel ,  shal l  be qual i f i ed by t est i ng 
and shal l  be i nc l uded i n submi t t ed PQR/ WPS.   Var i at i on f r om appr oved wel d 
backi ng mat er i al  wi l l  not  be per mi t t ed and wi l l  r equi r e t he devel opment  and 
t est i ng a new wel d pr ocedur e whi ch addr esses t he change i n backi ng mat er i al .

2. 1. 5   Bol t ed Connect i ons

**************************************************************************
NOTE:   AWS D1. 5 3. 7. 7 al l ows mi sdr i l l ed bol t  hol es 
t o be f i l l ed ei t her  by wel di ng or  by i nst al l at i on of  
a bol t  or  may be l ef t  open.   Thi s pr ovi s i on needs t o 
be addr essed i n t he gui de speci f i cat i on t o pr event  
hol es i n hydr aul i c st r uct ur es.   I n addi t i on,  AWS 
D1. 5 C- 2. 2. 3 suggest s t hat  pl ug and sl ot  wel ds 
shoul d onl y be used f or  t he t r ansf er  of  shear  f or ces 
due t o t he hi gh r i sk of  di scont i nui t i es i n t hese 
wel ds.   Ref er ence t he di scussi on above al l owi ng t he 
f i l l i ng of  mi sal i gned hol es wi t h ei t her  a bol t  or  t o 
be f i l l ed wi t h wel d met al .   A mi sal i gned over l apped 
j oi nt  wi t h a s i ngl e bol t  hol e i n i t  woul d cr eat e a 
pl ug wel d i n t hi s l ocat i on.

AWS D1. 5 Sect i on 2. 9. 7 r equi r es t hat  pl ug wel ds i n 
mat er i al  16 mm 5/ 8 i nch and gr eat er  onl y need t o be 
wel ded t o 1/ 2 t he t hi ckness of  t he mat er i al  but  not  
l ess t han 16 mm 5/ 8 i nch.   I f  Pl ug wel ds ar e bei ng 
used f or  any r eason,  consi der  whet her  t hey need t o 
be f ul l y  f i l l ed ( such as when used as t r ack pl at es 
or  gui des)  and pr ecl ude t he Sect i on 2. 9. 7 pr ovi s i ons 
f r om appl y i ng.

Use of  A490 bol t s r equi r es t he f ol l owi ng t ensi on 
values:

16 mm 5/ 8 i nch 107 kN 24 ki ps)

19 mm 3/ 4 i nch 156 kN 35 ki ps

22 mm 7/ 8 i nch 218 kN 49 ki ps)

25 mm 1 i nch 285 kN 64 ki ps

29 mm 1- 1/ 8 i nch 356 kN 80 ki ps

32 mm 1- 1/ 4 i nch 454 kN 102 ki ps

35 mm 1- 3/ 8 i nch 538 kN 121 ki ps
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38 mm 1- 1/ 2 i nch 658 kN 148 ki ps

               
I n addi t i on,  t he r ef er ence t o ASTM A490M ASTM A490 
must  be added i n t he l i s t  of  r ef er ences i n par agr aph 
1.1.

The f ol l owi ng i nf or mat i on i s r equi r ed f or  Sl i p 
Cr i t i cal  Connect i ons.   Sl i p cr i t i cal  connect i ons may 
exi st  i n gat e spl i ces,  l i f t i ng eyes,  doggi ng 
br acket s et c.   These connect i ons MUST be def i ned as 
s l i p cr i t i cal  on t he dr awi ngs pr yor  t o addi ng t hese 
pr ovi s i ons t o t he speci f i cat i ons.   The use of  AASHTO 
HB- 17 i s r equi r ed f or  r ot at i onal  capaci t y t est i ng,  as
 ASTM A325M ASTM A325 and RCSC onl y r equi r es 
r ot at i onal  capaci t y t est i ng f or  Gal vani zed 
f ast ener s.   Br i dge connect i ons ( and HSS connect i ons)  
may not  be gal vani zed and t her ef or e woul d not  be 
subj ect ed t o r ot at i onal  capaci t y t est i ng unl ess 
speci f i cal l y  addr essed i n t hi s speci f i cat i on.   Not e 
t hat  t hese t est s have not  pr evi ousl y been r equi r ed 
i n t he gener al  gui de speci f i cat i on.

Bolts:
a.  Pr oof  l oad t est s ( ASTM F606 Met hod 1)  ar e 
r equi r ed.   Mi ni mum f r equency of  t est s i s  as 
speci f i ed i n ASTM A325M ASTM A325,  par agr aph 9. 5.

b.  Wedge t est s on f ul l  s i ze bol t s  ( ASTM F606 
par agr aph 3. 5)  ar e r equi r ed.   Mi ni mum f r equency of  
t est s i s  as speci f i ed i n ASTM A325M ASTM A325,  
par agr aph 9. 5.

Nut s:   Pr oof  l oad t est s ( ASTM F606 par agr aph 4. 2)  
ar e r equi r ed.   Mi ni mum f r equency of  t est s i s  as 
speci f i ed i n ASTM A563,  par agr aph 9. 3.

Assembl i es:   Rot at i onal - capaci t y ( RC)  t est s ar e 
r equi r ed and wi l l  be per f or med on al l  bl ack or  
gal vani zed ( af t er  gal vani z i ng)  bol t ,  nut ,  and washer  
assembl i es by t he manuf act ur er  or  di st r i but or  pr i or  
t o shi ppi ng.   The Cont r act or  i s  r esponsi bl e f or  
assur i ng t he r ot at i onal - capaci t y t est i ng i s 
per f or med by ei t her  t he manuf act ur er  or  di st r i but or  
pr i or  t o shi ppi ng.   I n addi t i on,  t he Cont r act or  
shoul d per f or m t he r ot at i onal  capaci t y t est s at  t he 
pr oj ect  s i t e.

The f ol l owi ng appl i es:
a.  Except  as modi f i ed her ei n,  t he 
r ot at i onal - capaci t y t est  wi l l  be per f or med i n 
accor dance wi t h t he r equi r ement s of  AASHTO HB- 17.   
Al l  l ot s,  whet her  coat ed or  pl ai n,  must  be subj ect ed 
t o r ot at i onal  capaci t y t est i ng.

b.  Each combi nat i on of  bol t  pr oduct i on l ot ,  nut  l ot ,  
and washer  l ot  must  be t est ed as an assembl y.  Wher e 
washer s ar e not  r equi r ed by t he i nst al l at i on 
pr ocedur es, t hey must  not  be i ncl uded i n t he l ot  
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identification.

c.  A r ot at i onal - capaci t y l ot  number  wi l l  be assi gned 
t o each combi nat i on of  l ot s t est ed.

d.  The bol t ,  nut ,  and washer  assembl y must  be 
assembl ed i n a Ski dmor e- Wi l hel m Cal i br at or  or  i n an 
accept abl e equi val ent  devi ce f or  r ot at i onal  capaci t y 
t est i ng.   Bol t s t hat  ar e t oo shor t  t o be t est ed i n 
t he Ski dmor e- Wi l hel m Cal i br at or  wi l l  be t est ed i n a 
st eel  j oi nt  as descr i bed i n AASHTO HB- 17.

e.  The mi ni mum f r equency of  t est i ng i s t hr ee 
assembl i es per  r ot at i onal - capaci t y l ot .

f .  Thr ee bol t s of  t he same gr ade,  s i ze,  and 
condi t i on as t hose under  i nspect i on ar e pl aced 
i ndi v i dual l y i n a devi ce cal i br at ed t o measur e bol t  
t ensi on.   Thi s cal i br at i on oper at i on wi l l  be done at  
l east  once each i nspect i on day.   Ther e must  be a 
washer  under  t he par t  t ur ned i n t or qui ng each bol t .   
I n t he cal i br at ed devi ce,  each bol t  wi l l  be 
t i ght ened by any conveni ent  means t o t he speci f i ed 
t ensi on.   The i nspect i ng wr ench wi l l  t hen be appl i ed 
t o t he t ensi oned bol t  t o det er mi ne t he t or que 
r equi r ed t o t ur n t he nut  or  head f i ve degr ees i n t he 
t i ght eni ng di r ect i on.   The aver age of  t he t or que 
r equi r ed f or  al l  t hr ee bol t s wi l l  be t aken as t he 
j ob i nspect i on t or que.

g.  Ten per cent  ( at  l east  t wo)  of  t he t ensi oned bol t s 
on t he st r uct ur e r epr esent ed by t he t est  bol t s wi l l  
be sel ect ed at  r andom i n each connect i on.   The j ob 
i nspect i on t or que i s t hen appl i ed t o each wi t h t he 
i nspect i ng wr ench t ur ned i n t he t i ght eni ng 
di r ect i on.   I f  t hi s t or que t ur ns no bol t  head or  
nut ,  t he bol t s i n t he connect i on wi l l  be consi der ed 
t o be pr oper l y t ensi oned.   However ,  i f  t he t or que 
t ur ns one or  mor e bol t  heads or  nut s,  t he j ob 
i nspect i on t or que wi l l  t hen be appl i ed t o al l  bol t s 
i n t he connect i on.   Any bol t  whose head or  nut  t ur ns 
at  t hi s st age must  be r et or qued and r ei nspect ed.   
The Cont r act or  may,  however ,  r et ensi on al l  t he bol t s 
i n t he connect i on and r esubmi t  i t  f or  i nspect i on,  so 
l ong as bol t s ar e not  over  t ensi oned or  damaged by 
t hi s act i on.

Shi ppi ng and St or age of  Bol t  Assembl i es -  Al l  bol t s,  
nut s,  and washer s must  be shi pped i n assembl i es i n 
t he same cont ai ner .   I f  t her e i s onl y one pr oduct i on 
l ot  number  f or  each si ze of  nut  and washer ,  t he nut s 
and washer s may be shi pped i n separ at e cont ai ner s.   
Each cont ai ner  must  be per manent l y mar ked wi t h t he 
r ot at i onal  capaci t y l ot  number  such t hat  
i dent i f i cat i on wi l l  be possi bl e at  any st age pr i or  
t o i nst al l at i on.

Ver i f i cat i on of  pr e- t ensi on af t er  shi ppi ng of  t he 
st r uct ur e shoul d be per f or med f or  al l  connect i ons on 
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si t e af t er  del i ver y t o t he pr oj ect  t o ensur e t hat  
shi ppi ng and handl i ng have not  l oosened connect i ons 
due t o v i br at i on and ot her  i mposed handl i ng l oads.

Documentation:
1.  Mi l l  Test  Repor t ( s)  ( MTR) :
a.  MTR must  be f ur ni shed f or  al l  mi l l  s t eel  used i n 
t he manuf act ur e of  t he bol t s,  nut s,  and washer s.
b.  MTR wi l l  i ndi cat e t he pl ace wher e t he mat er i al  
was mel t ed and manuf act ur ed.

2.  Manuf act ur er  Cer t i f i ed Test  Repor t ( s)  ( MCTR) :
a.  The manuf act ur er  of  t he bol t s,  nut s,  and washer s 
must  f ur ni sh cer t i f i ed t est  r epor t s ( MCTR)  f or  t he 
i t ems f ur ni shed.
b.  Each MCTR shoul d show t he conf or mance t o al l  
appl i cabl e t est  r equi r ement s,  t he s i t es wher e t est s 
wer e per f or med and t he dat e of  t he t est s.
c.  I n addi t i on t o t he above r equi r ement s,  t he 
manuf act ur er  per f or mi ng t he r ot at i onal  capaci t y t est  
must  i ncl ude on t he MCTR:
1)  The l ot  number  of  each of  t he i t ems t est ed.
2)  The r ot at i onal - capaci t y l ot  number  as r equi r ed 
above.
3)  The r esul t s of  r ot at i onal  capaci t y t est s r equi r ed.
4)  The l ocat i on wher e t he bol t  assembl y component s 
wer e manuf act ur ed.

3.  Di st r i but or  Cer t i f i ed Test  Repor t ( s)  ( DCTR) :
a.  The DCTR wi l l  i nc l ude t he MCTR dat a r equi r ed 
above f or  t he var i ous bol t  assembl y component s.
b.  The r ot at i onal - capaci t y t est  per f or med by t he 
di st r i but or  or  manuf act ur er  wi l l  be r epor t ed on t he 
DCTR.

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

Al l  hi gh st r engt h connect i ons shal l  be t i ght ened t o a t ensi on not  l ess t han 
t hat  gi ven bel ow f or  ASTM A325M ASTM A325 Bol t s.   Ti ght eni ng shal l  be done 
by t ur n- of - nut ,  di r ect  t ensi on i ndi cat or ,  cal i br at ed wr ench,  or  al t er nat i ve 
desi gn bol t  met hods.

16 mm5/ 8 i nch 80kN19 ki ps

19 mm3/ 4 i nch 125 kN28 ki ps

22 mm7/ 8 i nch 173 kN39 ki ps

25 mm1 i nch 227 kN51 ki ps

29 mm1- 1/ 8 i nch 24956 ki ps

32 mm1- 1/ 4 i nch 31671 ki ps

35 mm1- 3/ 8 i nch 378 kN85 ki ps
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38 mm1- 1/ 2 i nch 458 kN103 ki ps

Al l  ot her  connect i ons shal l  be t i ght ened t o t he snug- t i ght  condi t i on.   The 
snug- t i ght  condi t i on i s def i ned as t he t i ght ness at t ai ned by ei t her  a f ew 
i mpact s of  an i mpact  wr ench or  t he f ul l  ef f or t  of  a wor ker  wi t h an or di nar y 
spud wr ench t hat  br i ngs t he pl i es i nt o f i r m cont act .   Per f or m snuggi ng i n a 
syst emat i c manner  st ar t i ng at  t he most  r i gi d par t  of  t he j oi nt  and wor ki ng 
t o t he out s i de of  t he connect i on or  t he f r ee edges.   Use t hi n met al  f eel er  
gages,  such as a machi ni st s 150 mm 6 i nch met al  r ul e,  t o ensur e t hat  gaps 
do not  exi st  bet ween t he st eel  at  t he bol t  hol es.   I nst al l  al l  bol t s i n a 
connect i on t o a snug t i ght  condi t i on pr i or  t o pr et ensi oni ng.   Per f or m 
pr et ensi oni ng i n t he same or der  as snug- t i ght eni ng.

2. 1. 5. 1   Bol t s,  Nut s,  and Washer s

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.   Al l  
nut s t o be used wi t h hi gh st r engt h bol t s shal l  be ASTM A563.   Al l  nut s 
shal l  be equi pped wi t h washer 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,  wor kmanshi p and i nst al l at i on shal l  
conf or m t o t he appl i cabl e pr ovi s i ons of  ASTM A325M ASTM A325 and RCSC 
Speci f i cat i ons f or  St r uct ur al  Joi nt s Usi ng ASTM A325M ASTM A325 or  
ASTM A490M ASTM A490 Bol t s.   Washer s t o be used wi t h hi gh st r engt h bol t s 
shal l  conf or m t o ASTM F436.

2. 1. 5. 2   Bol t  Hol es

Bol t  hol es shal l  be accur at el y l ocat ed,  smoot h,  per pendi cul ar  t o t he member  
and cyl i ndr i cal .

a.  Hol es f or  r egul ar  bol t s shal l  be dr i l l ed or  subdr i l l ed and r eamed i n t he 
shop and shal l  not  be mor e t han 2mm 1/ 16 i nch l ar ger  t han t he di amet er  
of  t he bol t .

b.  Hol es f or  hi gh st r engt h f i t t ed bol t s shal l  be mat ch- r eamed or  dr i l l ed.   
Remove bur r s r esul t i ng f r om r eami ng.   The t hr eads of  bol t s shal l  be 
ent i r el y out s i de of  t he hol es.   The body di amet er  of  hol es and bol t s 
shal l  have t ol er ances as speci f i ed on t he dr awi ngs.

c.   The pr ovi s i ons of  AWS D1. 5M/ D1. 5 Sect i on 3. 7. 7 al l owi ng mi sdr i l l ed 
hol es do not  appl y.   Al l  mi sdr i l l ed hol es shal l  be r epai r ed as di r ect ed 
by t he Engi neer .   Repai r  of  mi s l ocat ed or  mi sdr i l l ed hol es shal l  be 
submi t t ed f or  Gover nment  appr oval .

2. 1. 6   Mi scel l aneous Pr ovi s i ons

2. 1. 6. 1   Weldments

Por t i ons of  t he st r uct ur e i ncl ude t hi ck wel dment s wher e l ocked i n t her mal  
st r esses may make f i nal  di mensi ons unst abl e.   Sequence t he wor k and 
t her mal l y st r ess r el i eve subassembl i es of  t hi ck wel dment s such t hat  f i nal  
machi ni ng achi eves st abl e speci f i ed di mensi ons and t ol er ances.

2. 1. 6. 2   Dr ai n Hol es

Locat e dr ai n hol es as shown on t he dr awi ngs,  unl ess ot her wi se not ed.   Dr i l l  
dr ai n hol es.   Fl ame cut t i ng of  hol es wi l l  not  be per mi t t ed.
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2. 1. 6. 3   Seal  Wel ds

Seal  wel ds ar e r equi r ed t o mai nt ai n wat er  t i ght ness.   Show and make al l  
seal  wel ds as i ndi cat ed on t he shop dr awi ngs.   Make seal  wel ds,  when cal l ed 
f or  on t he dr awi ngs,  t he mi ni mum si ze f i l l et  wel d as r equi r ed i n 
AWS D1. 5M/ D1. 5.   I n addi t i on,  seal  wel ds may r equi r e wel d wr appi ng ar ound 
r eent r ant  cor ner s t hat  i s  speci f i cal l y  pr ohi bi t ed i n AWS D1. 5M/ D1. 5.   Al l  
seal  wel ds on f r act ur e cr i t i cal  member s ar e subj ect  t o t he mi ni mum pr eheat  
r equi r ement s of  AWS D1. 5M/ D1. 5 Tabl e 12. 3 as appl i cabl e.   Al l  seal  wel ds 
shal l  be subj ect ed t o t he same t est i ng r equi r ement s r equi r ed f or  a f i l l et  
wel d made t o any f r act ur e cr i t i cal  member  accor di ng t o AWS D1. 5M/ D1. 5 
Chapt er  12.

2. 1. 7   Shop Assembl y

Per f or m f abr i cat i on and assembl y i n an i ndoor ,  c l i mat e cont r ol l ed shop.   
Each i t em shal l  be c l osel y checked 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 .   Al l  
shop t est i ng f or  assembl y shal l  be wi t nessed by t he Gover nment  
Repr esent at i ve.   Er r or s or  def ect s di scl osed shal l  be i mmedi at el y r emedi ed 
wi t hout  cost  t o t he Gover nment .

2. 1. 8   Seals

**************************************************************************
NOTE:   Def i ne seal  r equi r ement s i n t he f ol l owi ng 
par agr aph r ecogni z i ng t hat  seal  bar s and keeper  bar s 
wel ded t o f r act ur e cr i t i cal  member s ar e f r act ur e 
cr i t i cal  wel ds.

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

Pr ovi de each [ st r uct ur e]  [ _____]  wi t h bul b seal s,  r ubber  bear i ng bl ocks,  
and bear i ng seal s as i ndi cat ed.   Bul b seal s,  r ubber  bear i ng bl ocks,  and 
bear i ng seal s shal l  be compounded of  et hyl ene pr opyl ene di monomer  ( EPDM)  or  
neopr ene ( CR)  as speci f i ed i n Sect i on [ _____] .   The sur f aces of  f i ni shed 
spl i ces shal l  be smoot h and f r ee of  i r r egul ar i t i es.   Bol t  hol es i n t he 
r ubber  seal s shal l  be mat ch- dr i l l ed wi t h t he seal  suppor t  and c l ampi ng 
bar s,  as appl i cabl e;  t o i nsur e pr oper  f i t  and spaci ng bet ween hol es of  t he 
compl et ed seal  assembl y.   Seal  suppor t  and c l ampi ng bar s shal l  conf or m t o 
t he conf i gur at i ons shown on t he dr awi ngs and shal l  be machi ne f i ni shed.   
The seal s and bl ocks shal l  be i nst al l ed af t er  pai nt i ng has been compl et ed.

2. 2   CERTI FI ED TEST REPORTS

Submi t  r epor t s of  t est s,  i nspect i ons,  and ver i f i cat i ons of  al l  mat er i al s 
used under  t hi s cont r act  appr oved by t he Gover nment  bef or e i ncor por at i on 
i nt o t he st r uct ur e.   Al l  s t eel  used i n t hi s cont r act  shal l  be t est ed by an 
appr oved U. S.  l abor at or y t o ensur e t hat  i t  meet s t he r equi r ed st andar ds.

2. 2. 1   General

Have r equi r ed mat er i al  t est s and anal yses per f or med and cer t i f i ed by an 
appr oved l abor at or y,  at  t he Cont r act or ' s expense,  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.   Test s,  i nspect i ons,  
and ver i f i cat i ons shal l  conf or m 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.   Test s shal l  be conduct ed i n t he 
pr esence of  t he Cont r act i ng Of f i cer .   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 
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Officer.

2. 2. 2   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,  magnet i c par t i c l e,  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 and 
r ej ect ed par t s shal l  be r epl aced and r et est ed by t he same t est  met hod t hat  
l ocat ed t he def ect  at  t he Cont r act or ' s expense.

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

Mai nt ai n an appr oved i nspect i on syst em and per f or m r equi r ed i nspect i ons.   
Wel di ng shal l  be subj ect  t o i nspect i on t o det er mi ne conf or mance wi t h t he 
r equi r ement s of  AWS D1. 5M/ D1. 5 and t he appr oved wel di ng pr ocedur es and 
pr ovi s i ons st at ed i n ot her  sect i ons of  t hese speci f i cat i ons.   Al l  compl et ed 
wel ds shal l  be c l eaned and car ef ul l y  v i sual l y exami ned 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. 5M/ D1. 5,  subsect i on 6. 26 and t he addi t i onal  
r equi r ement s of  chapt er  12 f or  t he Fr act ur e Cont r ol  Pl an.   I n addi t i on,  t he 
Gover nment  may choose t o hi r e a t hi r d par t y i nspect or  t o per f or m 
ver i f i cat i on of  t hi s wor k.   The Gover nment ' s t hi r d par t y i nspect i on wi l l  
occur  at  var i ous t i mes t hr oughout  t he dur at i on of  f abr i cat i on.   The 
Cont r act or  wi l l  be advi sed t hat  t hi r d par t y i nspect i on shal l  be coor di nat ed 
wi t h t he GQAR and t he Cont r act or  f or  al l  ver i f i cat i on i nspect i ons sel ect ed 
by t he Gover nment .

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

Pr i or  t o any wel di ng,  a cer t i f i ed wel d i nspect or  ( CWI )  suppl i ed by t he 
Cont r act or  shal l  v i sual l y i nspect  and document  on t he wel d t r acki ng l og t he 
pr epar at i on of  mat er i al  f or  wel di ng at  each wel d or  j oi nt  i n or der  t o 
assur e compl i ance wi t h AWS D1. 5M/ D1. 5 and appr oved WPS.   The CWI  shal l  al so 
per f or m VT i nspect i on on al l  compl et ed wel ds t hr oughout  t he wel di ng pr ocess 
t o assur e compl i ance wi t h AWS D1. 5M/ D1. 5 and appr oved WPS.   Al l  compl et ed 
wel ds shal l  be c l eaned f r ee of  ox i de,  f l ux,  scal e,  pai nt  spat t er ,  or  ot her  
f or ei gn mat t er  bef or e i nspect i on.

2. 2. 3. 2   Nondest r uct i ve Exami nat i on

Per f or m t he nondest r uct i ve exami nat i on of  wel ds as speci f i ed or  descr i bed 
on t he dr awi ngs or  as l i s t ed i n t he f ol l owi ng par agr aphs.

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

The nondest r uct i ve exami nat i on of  wel ds and t he eval uat i on of  exami nat i on 
t est s as t o t he accept abi l i t y  of  t he wel ds shal l  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 t he 
exami nat i on t est s shal l  be made i n t he pr esence of  t he Cont r act i ng 
Of f i cer .   The eval uat i on of  exami nat i on t est s shal l  be subj ect  t o t he 
appr oval  of ,  and al l  r ecor ds shal l  become t he pr oper t y of ,  t he Gover nment .   
Cer t i f i ed Wel d I nspect or s ( CWI )  shal l  be qual i f i ed and cer t i f i ed i n 
accor dance wi t h t he pr ovi s i ons of  AWS QC1 and shal l  be f ami l i ar  wi t h 
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AWS D1. 5M/ D1. 5 f r act ur e cr i t i cal  member  i nspect i on as r equi r ed i n 
AWS D1. 5M/ D1. 5 Sect i on 12. 16.   The l abor at or y and al l  per sonnel  per f or mi ng 
nondest r uct i ve t est i ng shal l  be qual i f i ed as speci f i ed.   Onl y i ndi v i dual s 
qual i f i ed f or  NDT Level  I I   or  Level  I I I  may per f or m nondest r uct i ve 
t est i ng.   The Level  I I I  NDT i nspect or  who super vi ses al l  NDT shal l  posses a 
cur r ent l y val i d Amer i can Soci et y f or  Nondest r uct i ve Test i ng ( ASNT)  Level  
I I I  cer t i f i cat e f or  each of  t he pr ocesses f or  whi ch t hey ar e qual i f i ed.   
Copi es of  t he cer t i f i cat i ons,  i nc l udi ng t he ASNT cer t i f i cat e of  Level  I I I  
NDT Techni c i an t hat  cer t i f i ed t he Level  I I  Techni c i ans shal l  be i nc l uded i n 
t he submi t t al s.

2. 2. 3. 2. 2   Exami nat i on Pr ocedur e and Ext ent

Al l  nondest r uct i ve t est i ng shal l  compl y wi t h AWS D1. 5M/ D1. 5,  Sect i on 6 or  
sect i on 12,  as appl i cabl e.   Test i ng shal l  be r equi r ed as def i ned i n t he 
f ol l owi ng par agr aph.

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. 5M/ D1. 5.

2. 2. 3. 2. 4   Exami nat i on Pr ocedur es

Exami nat i on pr ocedur es shal l  conf or m t o t he f ol l owi ng r equi r ement s:

**************************************************************************
NOTE:   Li st  her e t he t ype,  l ocat i on and ext ent  of  
wel ds t o be subj ect  t o nondest r uct i ve exami nat i on.   
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".

Not e t hat  AWS Sect i on 6. 7. 1. 2 gi ves t he Cont r act or  
consi der abl e l eeway r egar di ng what  per cent age of  
wel ds ar e t est ed unl ess t hey ar e l abel ed f r act ur e 
cr i t i cal .   As a r esul t ,  i f  a wel d i s t o be f ul l y  
t est ed as f r act ur e cr i t i cal  i t  must  be l abel ed 
f r act ur e cr i t i cal  and i f  t est i ng on any ot her  
cr i t i cal  wel ds i s needed,  desi gnat e t he wel d t est i ng 
by i t em,  bot h on t he dr awi ng and on t he 
speci f i cat i ons.   Whi l e t he st andar d speci f i cat i ons 
may r equi r e a per cent age of  wel ds t o be t est ed,  i f  
speci f i c  wel ds ar e t o be subj ect ed t o MT,  PT,  or  UT,  
ensur e t hat  t hese wel ds ar e speci f i ed on t he 
dr awi ngs.   Consi der  speci f y i ng t est  r equi r ement s i n 
t he t ai l  of  each wel d needi ng NDT on.

AWS C- 2. 1. 5 i ndi cat es t hat  al l  r equi r ement s f or  
speci al  i nspect i ons not  cover ed by t hi s code need t o 
be speci f i ed i n t he cont r act  document s.   Thi s 
ensur es t hat  r equi r ed i nspect i ons and t est s wi l l  be 
per f or med,  avoi di ng di sagr eement  over  mi ni mum wel d 
qual i t y  and addi t i onal  cost s as descr i bed i n 6. 6. 5.   
AWS D1. 5 6. 6. 5 says t hat  i f  NDT ot her  t han 
or i gi nal l y speci f i ed i n t he cont r act  i s  r equest ed by 
t he Engi neer ,  t he Cont r act or  shal l  per f or m t he 
r equest ed i nspect i on.   The cost s wi l l  be negot i at ed 
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by t he owner  and t he Cont r act or .   The cost  of  ext r a 
wor k wi l l  be t he r esponsi bi l i t y  of  t he owner ,  unl ess 
t he t est i ng r eveal s an at t empt  t o def r aud t he 
owner .   Ensur e t hat  al l  t est i ng r equi r ement s ar e 
def i ned on t he dr awi ngs or  l i s t ed i n t hese 
speci f i cat i ons.   Do not  assume t hat  t est i ng 
r equi r ement s can be amended af t er  awar d wi t hout  
i ncr eased cost .   I dent i f y i ng al l  t est i ng 
r equi r ement s i s def i ned as t he r esponsi bi l i t y  of  t he 
Engi neer  as r ef er enced above.   Speci f y i ng t est i ng 
accor di ng t o AWS D1. 5 wi t hout  speci f i cal l y  
i dent i f y i ng what  t he Engi neer  want s t est ed wi l l  not  
pr oduce a per manent  r ecor d of  t he st r uct ur e i n 
accor dance wi t h ER- 1110- 2- 8157.

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

Radi ogr aphi c or  ul t r asoni c t est i ng shoul d be used 
f or  gr oove wel ds i n but t  j oi nt s.

Bot h UT and RT shoul d be used f or  f r act ur e cr i t i cal  
t ensi on spl i ces.

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 r oot  and f or  t he 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 and f or  non f er r ous mat er i al .

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

2. 2. 3. 2. 4. 1   Ul t r asoni c Test i ng ( UT)

Ul t r asoni c t est i ng of  wel ds shal l  conf or m t o t he pr ovi s i ons of  
AWS D1. 5M/ D1. 5.   The ul t r asoni c equi pment  shal l  be 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 
tested.

2. 2. 3. 2. 4. 2   Radi ogr aphi c Test i ng ( RT)

Maki ng,  eval uat i ng and r epor t i ng r adi ogr aphi c t est i ng of  wel ds shal l  
conf or m t o t he appl i cabl e r equi r ement s of  AWS D1. 5M/ D1. 5.

2. 2. 3. 2. 4. 3   Magnet i c Par t i c l e I nspect i on ( MT)

Magnet i c par t i c l e i nspect i on of  wel ds shal l  conf or m t o t he pr ovi s i ons of  
ASTM E709 and AWS D1. 5M/ D1. 5,  Sect i on 6 and Subsect i on 12. 16 wher e 
appl i cabl e.   Requi r ement s of  AWS D1. 5M/ D1. 5 sect i on 6. 7. 2. 3 do not  appl y t o 
t hese speci f i cat i ons,  such t hat  secondar y member s ar e subj ect  t o MT 
sampl i ng as r equi r ed.   MT by t he pr od met hod i s pr ohi bi t ed.

2. 2. 3. 2. 4. 4   Dye Penet r ant  I nspect i on ( PT)

Dye penet r ant  i nspect i on( PT)  of  wel ds shal l  conf or m t o t he appl i cabl e 
pr ovi s i ons of  ASTM E165/ E165M.
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2. 2. 4   Wel ds t o be Subj ect  t o Nondest r uct i ve Exami nat i on

2. 2. 4. 1   St r uct ur al  St eel  Non- Fr act ur e Cr i t i cal  Member s

Ful l  Penet r at i on Wel ds.   Wel ds shal l  be i nspect ed i n conf or mance wi t h 
AWS D1. 5M/ D1. 5,  Sect i on 6. 7.  Test i ng shal l  i ncl ude a r epr esent at i ve sampl e 
of  wel ds and wel d t ypes f r om al l  wel der s and each of  t he pr ocesses each 
wel der  used.   Test i ng shal l  be spr ead t hr oughout  t he pr oj ect .   Test  [ 100]  
[ _____]  per cent  of  al l  Ful l  Penet r at i on wel ds on non- f r act ur e cr i t i cal  
members.

2. 2. 4. 2   St r uct ur al  St eel  Non- Fr act ur e Cr i t i cal  Member  Fi l l et  Wel ds and 
Par t i al  Penet r at i on Wel ds

Randoml y sel ect  a mi ni mum of  [ 50]  [ _____]  per cent  of  al l  f i l l et  wel ds and 
par t i al  penet r at i on wel ds f or  exami nat i on by magnet i c par t i c l e and or  dye 
penet r ant  t est i ng pr ocedur es descr i bed pr evi ousl y.   The r andom t est i ng 
i ncl udes a r epr esent at i ve sampl e of  wel ds and wel d t ypes f r om al l  wel der s 
and each of  t he pr ocesses each wel der  used.   Spr ead t he r andom t est i ng 
t hr oughout  t he pr oj ect .   Devel op and submi t  a schedul e f or  i mpl ement i ng t he 
r andom t est i ng f or  appr oval  pr i or  t o f abr i cat i on.

2. 2. 4. 3   St r uct ur al  St eel  Fr act ur e Cr i t i cal  Member  Wel ds

Test  al l  wel ds on FCM i n accor dance wi t h AWS D1. 5M/ D1. 5,  Subsect i on 12. 16.   
Subj ect  100 per cent  of  al l  f r act ur e cr i t i cal  f ul l - penet r at i on wel ds on 
f r act ur e cr i t i cal  member s t o ul t r asoni c t est i ng.   I nspect  but t  j oi nt s i n 
t ensi on by bot h RT and UT.   Per f or m t he t est i ng as ear l y i n t he pr oj ect  as 
possi bl e t o ensur e t he qual i t y  of  t he pr ocedur e and pr ocess.   Remove wel d 
backi ng f r om al l  f r act ur e cr i t i cal  wel ds pr i or  t o al l  NDE unl ess t he wel d 
backi ng member  i s per manent .   The UT r epor t  f or  al l  but t  wel ds must  i ncl ude 
non- r ej ect abl e i ndi cat i ons wi t h def ect  sever i t y r at i ngs wi t hi n 5 db of  
bei ng r ej ect abl e and shal l  be f ul l y  r ecor ded as t o i ndi cat i on,  r at i ng,  
s i ze,  and l ocat i on.   I n accor dance wi t h AWS D1. 5M/ D1. 5 Sect i on 12. 16. 5. 3,  
r ecor d al l  di scont i nui t i es f ound by UT.

2. 2. 5   Test  Coupons

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 exami nat i on.   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 wel der  shal 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,  t he member s cut  shal l  be r epai r ed i n an 
appr opr i at e 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.   Repai r ed j oi nt s shal l  be heat ed or  peened 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 
exami nat i on of  r epai r s wi l l  be bor ne by t he Gover nment .   I f  t he coupons 
f ai l  t est i ng,  r epai r  cost s as wel l  as sampl i ng cost s,  wi l l  be bor ne by t he 
Contractor.

2. 2. 6   Suppl ement al  Exami nat i on

**************************************************************************
NOTE:   Consi der  addi ng Thi r d Par t y t est i ng i n t hi s  
sect i on i n l i eu of  " al l owi ng"  t he Gover nment  t o 
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per f or m t est i ng at  our  di scr et i on.   Consi der  
st i pul at i ng t hat  Thi r d Par t y t est i ng,  ei t her  hi r ed 
by t he Cont r act or  or  hi r ed by t he Cor ps,  wi l l  be 
r equi r ed t o conf i r m i nspect i on f i ndi ngs.   Thi r d 
par t y i nspect i on can be used t o check addi t i onal  
wel ds when i ndi cat i ons ar e f ound or  t o conf i r m UT 
f i ndi ngs when quest i ons ar i se r egar di ng t he 
eval uat i on of  UT f i ndi ngs et c.   Consi der  i ncl udi ng 
bot h of  t hese r equi r ement s i n t hi s speci f i cat i on.   
The pr obl em wi t h t he st at ement  " t hi r d par t y"  i s  
def i ni ng t he i mpar t i al i t y  of  t hi s  t est i ng agency.   
CENWP has had a r ecent  exper i ence wher e t he 
f abr i cat i on shop was ext r emel y busy so t hey hi r ed an 
out s i de t est i ng agency as a subcont r act or  t o wor k i n 
t hei r  f abr i cat i on shop.   The f abr i cat or  t hen c l ai med 
t hat  t he t est i ng agency was bot h t he pr i mar y and 
t hi r d par t y t est i ng agency.   For  t hi s r eason,  i t  i s  
r ecommended t hat  each di st r i c t  hi r e an i ndependent  
t est i ng agency f or  a day t o conf i r m t he f i ndi ngs of  
t he f abr i cat or s i nspect or .   Thi s i s  accompl i shed i n 
USACE wi t h a Vi sa pur chase f or  ser vi ces.   A t ypi cal  
day of  UT i nspect i on cost s on t he or der  of  $1000.   
Each di st r i c t  shoul d have a wor ki ng r el at i onshi p 
wi t h t he l ocal  t est i ng agency f r om HSS i nspect i ons.   
Deci de ahead of  t i me how t o handl e i ndependent  
eval uat i on of  t est i ng r esul t s.   Havi ng t he abi l i t y  
t o hi r e a t est i ng agency ensur es t hat  t he f abr i cat or  
i s  awar e of  t he pot ent i al  t o have an out s i de t est i ng 
f i r m on s i t e and al l ows a neut r al  par t y t o eval uat e 
i nspect i on f i ndi ngs when a di sagr eement  ar i ses.   
These r equi r ement s f or  QA ar e di scussed above under  
wi t ness poi nt  but  do not  addr ess t he pot ent i al  f or  
br i ngi ng i n out s i de assi st ance f or  conf l i c t  
r esol ut i on.   By br i ngi ng i n an i ndependent  t est i ng 
f i r m,  anonymi t y can be mai nt ai ned.

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

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 .   I f  wel ds ar e f ound t o be def ect i ve,  r epai r  t he 
def ect i ve wor k and bear  t he cost  of  t he i nspect i on.

2. 2. 7   St r uct ur al  St eel  Wel di ng Repai r s

Def ect i ve wel ds i n t he st r uct ur al  st eel  shoul d be def i ned as cr i t i cal  
r epai r s or  non- cr i t i cal  r epai r s and shal l  be r epai r ed i n accor dance wi t h 
AWS D1. 5M/ D1. 5,  Subsect i on 3. 7 f or  non- FCM and sect i on 12 f or  FCM.   Make 
separ at e submi t t al s f or  Wel di ng Repai r s -  Non- Fr act ur e Cr i t i cal  Member s and 
Wel di ng Repai r s -  Fr act ur e Cr i t i cal  Member s.   Submi t  wel di ng r epai r  pl ans 
f or  st eel  and f or  f r act ur e cr i t i cal  wel ds,  appr oved pr i or  t o maki ng 
r epai r s.   Wel di ng r epai r  pl ans shal l  addr ess wel d r epai r s wi t hi n t he wel d 
as wel l  as wel d r epai r s f or  base met al  di scont i nui t i es.   Al l  wel d r epai r s 
t o f r act ur e cr i t i cal  member s shal l  be consi der ed cr i t i cal  wel ds i n 
accor dance wi t h AWS D1. 5M/ D1. 5 Sect i on 12. 17. 3 and shal l  be appr oved by t he 
Engi neer  of  Recor d.   Appr oval  by t he Gover nment  shal l  be obt ai ned f or  wel d 
r epai r s t o mi l l  def ect s i n t he base met al ,  r epai r  of  cr acks,  or  a r evi sed 
desi gn t o compensat e f or  def i c i enci es.   The Cont r act or  may pr epar e 
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pr ocedur es and speci f i cat i ons f or  t he r epai r  of  ant i c i pat ed r out i ne 
pr obl ems and submi t  t hem f or  appr oval  bef or e f abr i cat i on begi ns.   Cr i t i cal  
wel d r epai r s r equi r e a WPS speci f i c  t o t he wel d r epai r .   Def ect i ve wel d 
met al  shal l  be r emoved t o sound met al  by use of  ai r  car bon- ar c gougi ng.   
Oxygen gougi ng f or  pur poses of  wel d r epai r  shal l  not  be per mi t t ed.   The 
sur f aces shal l  be t hor oughl y c l eaned bef or e wel di ng.   I nadequat e r emoval  of  
wel ds t hat  damages t he base met al  shal l  be subj ect  t o r epl acement  of  t he 
base met al ,  or  compensat i on f or  t he def i c i ency i n a manner  appr oved by t he 
Cont r act i ng Of f i cer .   Wel ds t hat  have been r epai r ed shal l  be r et est 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 shal l  be bor ne by t he Cont r act or .

2. 2. 8   Cont r ol  Di mensi ons

Af t er  f abr i cat i on of  each st r uct ur e,  but  pr i or  t o pai nt i ng,  r ecor d and 
submi t  on t he " cont r ol  di mensi ons"  char t  pr ovi ded,  t he act ual  di mensi ons 
i ndi cat ed on dr awi ng [ SXX] .   Cont r ol  di mensi ons shal l  be ver i f i ed pr i or  t o 
wi t ness poi nt s def i ned under  t he schedul e of  wi t ness poi nt s so t hat  t hey 
may be ver i f i ed dur i ng i nspect i on and pr i or  t o ei t her  f i nal  assembl y,  
pai nt i ng,  or  i nst al l at i on of  t he st r uct ur e.   Al l  cont r ol  di mensi ons shal l  
be ver i f i ed and document ed pr i or  t o shi ppi ng t he st r uct ur e.

PART 3   EXECUTI ON

3. 1   INSTALLATION

3. 1. 1   Cleaning

Al l  par t s t o be i nst al l ed shal l  be t hor oughl y c l eaned.   Packi ng compounds,  
r ust ,  di r t ,  gr i t  and ot her  f or ei gn mat t er  shal l  be r emoved.   Hol es and 
gr ooves f or  l ubr i cat i on shal l  be c l eaned.   Encl osed chamber s or  passages 
shal l  be exami ned 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.   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 shal l  
not  be used f or  assembl i ng and t i ght eni ng par t s.   Non- St r uct ur al  bol t s and 
scr ews shal l  be t i ght ened f i r ml y and uni f or ml y but  car e shal l  be t aken 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  
t he hal f  nut  shal l  be pl aced f i r s t  and f ol l owed by t he f ul l  nut .   Thr eads 
of  al l  bol t s except  hi gh st r engt h bol t s,  nut s and scr ews shal l  be 
l ubr i cat ed wi t h an appr oved l ubr i cant  bef or e assembl y.   Thr eads of  
cor r osi on- r esi st i ng st eel  bol t s and nut s shal l  be coat ed 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 
permitted.

3. 1. 2   Al i gnment  and Set t i ng

Each machi ner y component  or  st r uct ur al  uni t  at t ached t o st r uct ur al s 
f abr i cat ed accor di ng t o t hi s speci f i cat i on shal l  be accur at el y al i gned 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  shal l  be t r ue 
wi t hi n t he r espect i ve t ol er ances r equi r ed.   Shi ms ar e t o r emai n wi t h t he 
f i nal  i nst al l at i on wher e cal l ed f or  on t he dr awi ngs.   Wher e par t s ar e 
pr ess- f i t ,  ant i  sei ze compound shal l  be appl i ed t o l ayi ng sur f aces.
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3. 2   PROTECTI ON OF FI NI SHED WORK

Machi ned sur f aces shal l  be t hor oughl y c l eaned of  f or ei gn mat t er .   Al l  
f i ni shed sur f aces shal l  be pr ot ect ed by sui t abl e means.   Unassembl ed pi ns 
and bol t s shal l  be oi l ed and wr apped wi t h moi st ur e r esi st ant  paper  or  
pr ot ect ed by ot her  appr oved means.   Fi ni shed sur f aces of  f er r ous met al s t o 
be i n bol t ed cont act  shal l  be washed wi t h an appr oved r ust  i nhi bi t or  and 
coat ed 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.   Fi ni shed sur f aces of  
met al s shal l  be pai nt ed as speci f i ed i n speci f i cat i on SECTI ON 09 97 02:  
PAI NTI NG -  HYDRAULI C STRUCTURES.

3. 3   PAINTING

**************************************************************************
NOTE:   Pai nt  pr epar at i on i s def i ned i n t he pai nt  
speci f i cat i ons.   Consi der  t hat  t he l evel  of  
pr epar at i on r equi r ed i s di r ect l y r el at ed t o t he 
qual i t y  of  pai nt  appl i cat i on as wel l  as t he cost  of  
t he pr oj ect .   I ndust r y st andar ds gover ni ng t he 
descr i pt i on of  sur f ace pr epar at i on cat egor i es ar e 
publ i shed by t he Soci et y f or  Pr ot ect i ve Coat i ngs 
SSPC.   For  most  HSS appl i cat i ons t he pr epar at i on 
l evel  shoul d be SSPC- SP5 -  Whi t e Met al  Bl ast  
Cl eani ng.   Thi s l evel  of  pr epar at i on r emoves al l  
cont ami nent s f r om t he sur f ace of  t he st eel .   Thi s 
pr epar at i on has l i mi t ed exposur e t i me ( 8 hour s or  
l ess dependi ng on r el at i ve humi di t y)  and i s 
t her ef or e not  i ncl uded i n t hi s sect i on.   Gr i ndi ng of  
pl at e edges and cor ner si s r ecommenced t o r emove 
har dness due t o f l ame cut t i ng.   Har dness on t he 
edges of  pl at es ( f l anges of  gi r der  et c. )  wi l l  r esul t  
i n i nsuf f i c i ent  r oughness t o per mi t  pr oper  pai nt  
adhesi on.   Gr i ndi ng t hese ar eas t o r emove t he oxygen 
cut  ar ea wi l l  pr oduce pr oper  adhesi on and wi l l  al so 
r educe t he pot ent i al  f or  hydr ogen embr i t t l ement .

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

Al l  exposed sur f aces of  t he st r uct ur e shal l  be pai nt ed as speci f i ed i n 
Sect i on 09 97 02:  PAI NTI NG -  HYDRAULI C STRUCTURES.   Al l  edges of  pl at e 
shal l  be gr ound pr i or  t o coat i ng.   Gr i ndi ng pl at e edges shal l  be 
accompl i shed bef or e pai nt  pr epar at i on i n or der  t o r emove har dness as a 
r esul t  of  f l ame cut t i ng.   Al l  squar e edges and hol es ot her  t han bol t  hol es 
shal l  be br oken and gr ound t o a 2 mm 1/ 16 i nch r adi us pr i or  t o pai nt i ng.

       - -  End of  Sect i on - -
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