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S e c t i o n  1 :

GENERAL

1 -1

1 . 1 —S C O P E

T h e s e  S p e c i f c a t i o n s  s h a l l  g o ve r n  ve h i c u l a r 

s t e e l  b r i d g e  fa b r i c a t i o n .  T h i s  wo rk s h a l l  c o n s i s t  

of fu r n i s h i ng  a n d fa b r i c a t i ng  s t e e l  s t r u c t u r e s  a n d 

s t r u c t u r a l  s t e e l  p o r t i o n s  of o t h e r s t r u c t u r e s  i n  

a c c o rd a n c e  w i t h  t h e s e  S p e c i f c a t i o n s  a n d t h e  c o nt r a c t 

do c u m e nt s .  

D e t a i l s  of d e s i g n  w h i c h  a r e  p e r m i t t e d t o  b e  

s e l e c t e d b y  t h e  Fa b r i c a t o r o r C o nt r a c t o r s h a l l  c o nfo r m  

t o  t h e  p ro v i s i o n s  of t h e  c u r r e nt  A A SHTO  L R FD  

B r i dge  D e s ig n  Sp e c i f c a t i o n s  ( B D S ) .  A l l  nu m b e r e d 

refe re n c e s  h e r e i n  t o  s p e c i f c  A r t i c l e s  i n  t h e  B D S  s h a l l  

refe r t o  t h e  9 t h  E d i t i o n .

Fa b r i c a t i o n a n d we l d i ng ,  i n  a d d i t i o n  t o  t h e  

re q u i r e m e nt s  of t h e s e  S p e c i f c a t i o n s ,  s h a l l  c o nfo r m  t o  

t h e  p ro v i s i o n s  of t h e  c u r r e nt A A S H T O /AWS  D1 . 5 M /

D1 . 5  B r i dge  We ldi n g Co de  ( D1 . 5 M / D1 . 5 ) .

P r i m a r y  m e m b e r s  o r p o r t i o n s  t h e r e of de s i g n a t e d i n  

t h e  c o nt r a c t do c u m e nt s  a s  fr a c t u r e  c r i t i c a l  m e m b e r s  

( F C M s)  o r s y s t e m  r e d u n d a nt m m b e r s  (S R M s)  s h a l l  

c o nfo r m  t o  t h e  p r o v i s i o n s  of C l a u s e  1 2  of t h e  c u r r e nt  

D1 . 5 M / D1 . 5 .

C o a t i n g s  s h a l l  b e  c o n s i d e r e d o u t s i d e  t h e  s c o p e  

of t h e s e  S p e c i f c at i o n s .  Fa b r i c at i o n  of p e de s t r i a n  

b r i d g e s ,  n o n - b r i d g e  s t r u c t u r e s  o r c o m p o n e nt s  s u c h  

a s  e x p a n s i o n  j o i nt s ,  b e a r i ng s ,  o r t u b u l a r m e m b e r s  

s h a l l  a l s o  b e  c o n s i d e r e d o ut s i de  t h e  s c o p e  of t h i s  

s p e c i f c a t i o n .

C 1 . 1  

T h e  p r i m a r y  o b j e c t i ve  of t h e s e  S p e c i f c at i o n s  

i s  t o  a c h i e ve  q u a l i t y  a nd v a l u e  i n  t h e  fa b r i c a t i o n  

of ve h i c u l a r s t e e l  b r i d g e s  a n d t o  h e l p  s t a nd a rd i z e  

ve h i c u l a r s t e e l  b r i d g e  fa b r i c a t i o n  a c ro s s  t h e  n a t i o n .

H i s t o r i c a l l y,  s t at e  D e p a r t m e nt s  of Tr a n s p o r t a t i o n  

( D O Ts)  h ave  w r i t t e n  t h e i r fa b r i c a t i o n  s p e c i f c a t i o n s  

b a s e d o n  A A S H T O  s t a n d a rd s  a n d t h e i r o w n  

i nd i v i d u a l  e x p e r i e n c e s .  T h o u g h  t h i s  a p p ro a c h  h a s  

wo r ke d r e a s o n a b l y  we l l ,  m a ny  o w n e r s  a n d fa b r i c a t o r s  

re c o g n i z e d t h a t a l l  wo u l d b e n e f t  fro m  a  c o m m o n  

s p e c i f c a t i o n  b e c a u s e :

• Va r i a t i o n s  a m o n g  p ro j e c t s  i n  t h e  s h o p  wo u l d b e

m i n i m i z e d b e c a u s e  fa b r i c a t o r s  wo u l d n o t  n e e d

d ife re nt  p r a c t i c e s ,  p r o c e d u r e s ,  a n d o p e r a t i o n s  fo r

e a c h  o w n e r,  a n d m i n i m i z i ng  v a r i a t i o n  i m p ro ve s

q u a l i t y  a n d r e d u c e s  e r ro r s .

• E c o n o my  i n  b r i d g e  fa b r i c at i o n  wo u l d i m p ro ve  b e -

c a u s e  fa b r i c a t o r s  wo u l d n o t  h ave  t o  c h a n g e  t h e i r

m e t h o d s  a n d p ro d u c t i o n  v a r i a b l e s  fr o m  o w n e r t o

o w n e r.

• E x p e r t i s e  i n  s t e e l  b r i d g e  fa b r i c a t i o n  c o u l d b e

s h a re d a m o n g  s t a t e s ,  r e s u l t i ng  i n  a  we l l - ro u n d e d ,

c o n s i s t e nt  fa b r i c a t i o n  s t a n d a rd .

• O w n e r s  wo u l d b e  a b l e  t o  s h a r e  t h e i r r e s o u r c e s ,

m i n i m i z i n g  t h e  efo r t e a c h  wo u l d o t h e r w i s e  h ave

t o  e x p e n d t o  m a i nt a i n  a  b r i d g e  fa b r i c a t i o n  s p e c i -

f c a t i o n .

T h e s e  S p e c i f c at i o n s  a re  b a s e d o n  e x i s t i ng  s t at e

s p e c i f c a t i o n s ,  t h e  A A S H T O / N S B A S t e e l  B r i d g e  

C o l l a b o r a t i o n  S 2 . 1 ,  Ste e l B r i dge  Fa b r i c a t i o n  G u i de  

Sp e c i f c a ti o n  (S 2 . 1 ) ;  t h e  A A S H T O  L R FD  B r i dge  

Co n s t r u c t i o n  Sp e c i f c a t i o n s  ( B C S ) ;  t h e  A A S H T O  

L R FD  B r i dge  D e s ig n  Sp e c i f c a t i o n s  ( B D S ) ;  a n d 

t h e  A A S H T O /AWS  D1 . 5 M / D1 . 5  B r i dge  We ldi n g 

Co de  ( D 1 . 5 M /D 1 . 5 ) .  T h e s e  S p e c ifi c a ti o n s  defe r 

to  D 1 . 5 ,  th e  U . S .  c u s t o m ary  u n i ts  s p e c ifi c a ti o n  i n  

A A S H T O /AW S  D 1 . 5 M /D 1 . 5 ,  fo r s p e c ifi c  w e l di n g  

re qu i re m e n t s  a n d fo r w e l d qu a l ifi c a t i o n  t e s t i n g  

re qu i re m e n t s .  T h e  O w n e r i s  al s o  e n c o u ra g e d t o  refe r t o  

th e  F H WA  We ldin g R efe re n c e  Ma n u a l fo r a ddi t i o n al  

de t a i l e d i nfo rm a t i o n  o n  w e l di n g .  M o re  i nfo rm a t i o n  

ab o u t  AW S  i s  a v a i l a b l e  fro m  th e i r w e b s i t e  a t  h t tp s : //

w w w . a w s . o rg .

T h e s e  S p e c i f c a t i o n s  a s s u m e  t h at  c o a t i ng  

p r o v i s i o n s  a r e  a d d r e s s e d  i n  t h e  r efe r r i ng  O w n e r’ s  

s t a n d a rd s p e c i f c at i o n s .  F o r p a i nt i n g ,  t h e  O w n e r  i s  

e n c o u r a g e d  t o  refe r  t o  S t e e l  B r i d g e  C o l l a b o r at i o n  
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S 8 . 1 ,  G u i de  Sp e c i f c a t i o n  fo r A p p li c a t i o n  of Co a ti n g 

Sy s te m s  w i th  Zi n c - R i c h  Pr i m e rs  to  Ste e l B r i dge s .  

A S T M  A1 2 3 /A1 2 3 M ,  Sta n da rd Sp e c i f c a ti o n  fo r 

Zi n c  (Ho t- D i p  G a lv a n i ze d)  Co a t i n gs  o n  Iro n  a n d 

Ste e l Pro du c ts  is  a com monly  specifed standard for 

galvanizing.  For thermal-sprayed coatings,  the  O wner 

is  encouraged to  refer to  Steel  Bridge  Collaboration  

S 8 . 2 ,  Sp e c i f c a t i o n  fo r A p p li c a ti o n  of Th e r m a l Sp ra y  

Co a t i n g Sy s te m s  to  Ste e l B r i dge s.

1 .2—DEFINITIONS

 1.2 .1—Contractor

T he  Contractor  shall  be  defned  as  the  entity  or 

its  authorized  representative  responsible  for  proper 

completion  of all  tasks  req uired  by  the  contract  

docu ments.  S ubcontractors ,  including  fabricators ,  

erectors ,  and  feld  painters ,  may  be  used  by  

the  Contractor,  but  the  Contractor  shall  retain  

responsibility  for  conformance  of the  fnal  product 

to  contract  req uirements .  T he  Contractor  may  

permit  direct  subcontractor  interaction  with  the  

O wner  to  expedite  the  project,  but  subcontractors  

shall  inform  the  Contractor  of any  proposed 

modifcations  to  contract  req uirements  accepted  by  

the  O wner.  T he  Contractor  may  permit  or  reject  the  

changes .

C1.2.3

      

T he  O wner may  have  m ultiple  representatives  for 

various  aspects  or phases  of the  work ,  either as  direct 

employees  or through  professional  frms  contracted 

for the  work .  Typically,  the  party  responsible  for 

the  structure’s  adeq uate  design  is  referred to  as  the  

Designer or the  Engineer of Record ( E O R) .  T he  

Verifcation  Inspector,  defned in  Article  1 . 2 . 5 ,  

represents  the  O wner in  the  shop  or feld,  but  is  often  

1.2 .2—Fabricator

T he  Fabricator shall  be  defned as  the  entity  

performing  shop  activities  including  the  procurement,  

detailing,  and manufacture  of the  structural  steel  

and related components  in  their scope  of supply.  

T he  Fabricator shall  also  include  any  agents  of the  

Fabricator,  such  as  subcontract  fabricators.  In  some  

cases,  the  Fabricator may  also  be  the  Contractor,  

but usually  the  Fabricator is  subcontracted  by  the  

Contractor.  In  these  Specifcations,  the  term  Fabricator 

shall  be  used to  describe  roles  usually  performed by  

the  Fabricator,  but these  roles  could also  be  performed 

by  the  Contractor.

1.2 .3—Owner

T he  O wner shall  be  defned as  the  entity  or its  

authorized representative  w ho  has  authority  to  defne  

or accept  changes  to  contract  req uirements.
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given  only  limited decision- making  authority.  T he  

party authorized to  make  engineering  decisions  during  

fabrication or construction may be  the  E O R or some  

other designated individual  s uch as  a Construction  

Engineer or Materials  Engineer.  In these  S pecifcations ,  

the  term “ O wner”  is  u s ually u sed to  encompas s  any  

relevant roles ,  except that “ Verifcation Ins pector”  and 

“ Designer”  are  u sed w hen  those  s pecifc  roles  are  

discu s sed .  In  some  cases ,  s uch  as  on  p u blic– private  

partners hip  projects  and some  design– b uild projects ,  

the  O wner is  a private  entity  w ho  has  been  granted 

contract authority  b y  the  government  w ho  mig ht 

otherwise  own  the  com pleted structure.

1 . 2 . 4 — Q u a l i t y  C o n t r o l  I n s p e c t o r

T he  Q uality Control  (Q C )  Ins pector s hall  be  defned 

as  the  duly designated person who  acts  for,  and on behalf 

of,  the  Fabricator on ins pection,  testing ,  and quality  

matters  to  ens ure  that materials  and work mans hip  

satis fy the  requirements  of the  contract docu ments .

1 . 2 . 5 —Ve r i f c a t i o n  I n s p e c t o r

T he  Verifcation  Ins pector s hall  be  defned as  the  

O wner’ s  representative  w ho  has  the  res ponsibility  to  

accept the  fabricated prod uct based on  conformance  

with  the  contract docu ments .

1 . 2 . 6 — C o n t r a c t  D o c u m e n t s

T he  contract  docu ments  s hall  be  defned as  

any  codes ,  s pecifcations ,  drawing s ,  or ad ditional  

req uirements  that are  contractually  s pecifed b y  the  

O wner.

C 1 . 2 . 5

T his  function  is  sometimes  referred to  as  the  

O wner’ s  Ins pector or as  the  Q uality  A s s urance  (QA)  

Ins pector.  T he  u se  of “ QA”  to  refer to  this  function  

is  avoided becau se  the  term  is  also  freq uently  u sed 

to  describe  hig her-level  q uality  functions  within  the  

Fabricator’ s  q uality  management  s y stem .

C 1 . 2 . 6

A p pendix  A inclu des  item s  not s pecifed in  these  

S pecifcations  that O wners  s hould addres s  elsew here  

in  their contract  docu ments .

1 . 2 . 7 — P r i m a r y  a n d  S e c o n d a r y  M e m b e r s

T he  term s  “ primary  mem ber”  and “ secondary  

mem ber”  are  defned in  the  B D S .

C 1 . 2 .7

T he  term  “ primary  mem ber”  is  defned in  the  9th  

E dition  of the  B D S  as  follow s :  “a  steel  mem ber or 

com ponent  that  trans mits  gravity  load s  throu g h  a 

neces sary  as - designed load path .  T hese  mem bers  are  

therefore  s u b jected to  more  stringent  fabrication  and 

testing  req uirements ;  considered s ynony mou s  with  

the  term  ‘ main  mem ber’. ”

T he  term  “ secondary  mem ber”  is  defned in  the  

9th  E dition  of the  B D S  as  follow s :  “a steel  mem ber 

or com ponent that  does  not trans mit  gravity  load s  

throu g h  a  neces sary  as - designed load path . ”

Primary  and secondary  mem bers  are  more  

s pecifcally  defned in  B D S  Table  6 . 6 . 2 . 1 -1 ,  w hich  is  

provided for reference  in  A p pendix  B .  Cros s - frames  

and diap hrag m s  in  horizontally  curved brid ges  are  
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defned as  primary  members,  but  do  not req uire  shop  

assembly.  

Because  it  is  not  the  Fabricator’s  responsibility  

to  understand and apply  design  principles,  the  B D S  

req uires  the  Designer to  note  all  primary  members  

or components,  or portions  thereof,  subject to  tension  

under Strength  Load Combination  I  on  the  contract  

plans.

1 . 2 . 8 — F r a c t u re - C r i t i c a l  M e m b e r s

T he  term  “fracture-critical  member”  or F C M  is  

defned in  the  B D S .

C 1 . 2 . 8

T he  term  “fracture-critical  member”  or F C M  is  

defned in  the  9 th  Edition  of the  B D S  as  follows:  “a  

steel  primary  member or portion  thereof subject to  

tension  w hose  failure  would probably  cause  a  portion  

of or the  entire  bridge  to  collapse. ”

T he  B D S  req uires  the  Designer to  designate  w hich  

primary  members  or portions  thereof are  fracture-

critical.

1 . 2 . 9 — S y s t e m  Re d u n d a n t  M e m b e r s

T he  term  “system  redundant member”  is  defned 

in  the  B D S .

C 1 . 2 . 9

T he  term  “system  redundant member”  is  defned 

in  the  9 th  Edition  of the  B D S  as  follows:  “A  steel  

primary  member or portion  thereof subject  to  

tension  for w hich  the  redundancy  is  not  known  by  

engineering  j udgment,  but  w hich  is  demonstrated to  

have  redundancy  through  a  refned analysis. ”

In  essence,  S R Ms  are  members  that  appear to  be  

fracture-critical  based on  traditional  conventions  but  

can  be  shown  to  have  alternate  load paths  and are  

therefore  designated as  redundant.  T hey  have  the  same  

fabrication  req uirements  as  F C Ms  but do  not  become  

part of the  O wner’s  fracture-critical  inventory.

T he  B D S  req uires  the  Designer to  designate  w hich  

primary  members  or portions  thereof are  S R Ms.

1 . 3 — F A B R I C AT O R  C E R T I F I C AT I O N

1 . 3 . 1 — Re q u i re m e n t s

Unless  otherwise  specifed,  certifcation  from  the  

A merican  Institute  of Steel  Construction  (A I S C )  

Q uality  Certifcation  Program  shall  be  req uired 

for  Fabricators  to  the  standard  and  supplemental  

req uirements  appropriate  for the  type  of work being  

performed.  T he  standards  include:

•  A I S C  2 0 7,  Standard for Certifcation Programs,  

C hapters  1  and 4 —required for vehicular steel  bridge  

superstructures;  and

•  A I S C  4 2 0 /S S P C - Q P  3 ,  Certifcation  Standard for 

S hop  Application  of Complex  Protective  Coating  

C 1 . 3 . 1

Certifcation  is  intended to  help  ensure  that the  

Fabricator has  the  needed expertise  and com mitment 

to  q uality  to  achieve  a  successful  project.

T he  O wner is  advised not  to  req uire  certifcation  

endorsements  for categories  of a  higher complexity  

than  the  structure  warrants.  T he  A I S C  endorsement  

req uirements  have  been  written  to  be  pertinent  to  

specifc  structure  types  and may  not  be  relevant  for 

simpler bridges.
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S y stem s —required for any s hop  painting  per-

formed on steel  brid ges .

T he  base  level  of certifcation  of brid ge  fabricators  

to  A I S C  2 0 7  s hall  ap ply  to  sim ple  brid ges ,  w hich  

are  brid ges  consisting  of uns pliced rolled sections .  

T he  following  s u p plements  to  the  brid ge  fabrication  

requirements  of A I S C  2 0 7  s hall  also  be  req uired ,  as  

ap plicable:

•  Fra c tu re  Cr i t i c a l En do rs e m e n t —req uired for any  

fabrication  cond ucted on  fracture-critical  mem-

bers ,  s y stem  red undant mem bers ,  or internally  re-

d undant  members .

•  In te r m e di a te  B r i dge s —req uired for brid ges  in  the  

following  categories :

1 .  Rolled beam  brid ges  with  feld or s hop  s plices ,  

either straig ht  or with  a  radiu s  over 5 0 0  ft;

2 .  B uilt- u p  I - s haped plate  girder brid ges  with  

constant  web  depth  (except for dap ped end s) ,  

with  or without  s plices ,  either straig ht or with  a  

radiu s  over 5 0 0  ft;

3 .  B uilt- u p  I - s haped plate  girder brid ges  with  

variable  web  depth  (e. g . ,  haunched) ,  either 

straig ht or with  a  radiu s  over 1 0 0 0  ft;

4 .  Other brid ges  determined b y  the  O wner to  

req uire  a  similar level  of s kill  as  Categories  1  

throu g h  3 .  

•  A dv a n c e d B r i dge s — brid ges  that do  not fall  under 

the  defnition  of sim ple  or intermediate  brid ges .

An  exam ple  of w hat  mig ht be  designated an  

intermediate  brid ge  that  does  not  meet  the  ty pical  

Categories  1  throu g h  3  listed in  this  Article  would be  a 

“ prefabricated”  tru s s  brid ge,  w hich  would be  entirely  

or s u b stantially  pre-as sem bled at  the  certifed facility  

and s hip ped in  only  a  few  s u b -as sem blies .  Becau se  

most  of the  connections  are  made  in  the  s hop  and not  

the  feld ,  the  geometric  control  req uired to  ens ure  ft  

of feld connections  is  not  as  rigorou s  as  a  tru s s  brid ge  

fully  as sem bled in  the  feld .  F urthermore,  many  

fabricators  of “ prefabricated”  tru s s  brid ges  prod uce  

only  this  sort  of brid ge,  and th u s  would not  be  able  

to  q ualify  for the  advanced brid ge  endorsement  b y  

fulflling  the  prereq uisite  of prod ucing  a  more  ty pical  

intermediate  brid ge  made  of plate  girders .

E xam ples  of ty pical  advanced brid ges  inclu de  tu b  

or trapezoidal  box  girders ,  closed box  girders ,  large  

or non- preas sem bled tru s ses ,  arches ,  bascule  brid ges ,  

cable- s u p ported brid ges ,  moveable  brid ges ,  and 

brid ges  with  particularly  tig ht  curve  radiu s .

 C hapters  1  and 3  of A I S C  2 0 7  (“ Metal  Com ponent  

Manu facturer Req uirements ” )  are  ty pically  req uired 

for manu facturers  of com ponents  s uch  as  bearing s .  

Com ponents  are  not  currently  inclu ded in  the  scope  

of this  docu ment.

More  information,  inclu ding  a list  of all  A I S C -

certifed fabricators ,  is  available  from  the  A I S C  

web site  at http s : //w w w.aisc.org .

1 . 3 . 2 — Re v i e w  o f A u d i t  Re s u l t s

T he  O wner s hall  be  allowed to  review  the  closing  

report from  the  most recent  A I S C  au dit.
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T h i s  p a g e  i nt e nt i o n a l l y  l e ft  b l a n k .
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S e c t i o n  2 :

COMMUNICATION

2 -1

2.1—GENERAL

L i n e s  o f c o m m u n i c a t i o n  s h o u l d b e  d e ve l o p e d 

a m o n g s t  t h e  v a r i o u s  p a r t i e s  t o  t h e  C o nt r a c t .

C2.1

E fe c t i ve  c o m m u n i c a t i o n  b e t we e n  t h e  O w n e r,  t h e  

Fa b r i c a t o r,  a n d t h e  C o nt r a c t o r i s  e s s e nt i a l  t o  a  s u c -

c e s sfu l  p r o j e c t .  B efo r e  wo rk b e g i n s ,  t h e s e  p a r t i e s  

s h o u l d e s t a b l i s h  t h e  s i m p l e s t ,  m o s t  d i r e c t  l i n e s  of 

c o m m u n i c a t i o n  p o s s i b l e  a nd m a ke  s u r e  t h a t  a l l  p a r-

t i e s  u nd e r s t a nd a n d u s e  t h e m .  T h i s  i s  a n  i m p o r t a nt  

fu n c t i o n  o f t h e  p r e - fa b r i c a t i o n  m e e t i ng .

I m p o r t a nt  c o n s i de r a t i o n s  fo r defn i ng  l i n e s  of 

c o m m u n i c a t i o n  i n c l u d e  t h e  fo l l o w i ng :

•  L i n e s  o f c o m mu n i c a t i o n  s h o u l d b e  a g r e e d t o  b y  a l l  

p a r t i e s ,  i n c l u d i ng  t h e  D e s i g n e r,  t h e  Ve r ifc a t i o n  I n -

s p e c t o r,  t h e  O w n e r’ s  re p r e s e nt a t i ve  fo r fa b r i c a t i o n ,  

t h e  Fa b r i c at o r,  a nd t h e  C o nt r a c t o r;

•  L i n e s  of c o m mu n i c a t i o n  s h o u l d b e  ke p t  a s  s i m p l e  

a n d d i r e c t a s  p o s s i b l e ;

•  T h e  Fa b r i c a t o r s h o u l d b e  a l l o we d t o  c o nt a c t  t h e  

D e s i g n e r d i r e c t l y  d u r i n g  s h o p  d r aw i ng  de ve l o p -

m e nt .  Wi t h o ut  t h i s  d i r e c t  c o nt a c t ,  a n  O w n e r’ s  r e p -

re s e nt a t i ve  m ay  n e e d t o  a c t  a s  t h e  i nt e r m e d i a r y  t o  

c o o rd i n a t e  i n q u i r i e s  o r d i s a g r e e m e nt s  b e t we e n  t h e  

Fa b r i c a t o r a nd D e s i g n e r.  

•  O n  d e s i g n – b u i l d j o b s  o r o t h e r s i t u a t i o n s  w h e r e  t h e  

de s i g n  i s  n o t  c o m p l e t e  w h e n  t h e  Fa b r i c a t o r i s  e n -

g a g e d ,  i t  i s  p a r t i c u l a rl y  u s efu l  fo r t h e  D e s i g n e r a nd 

Fa b r i c a t o r t o  d i s c u s s  c o m p l e x  de t a i l s  a s  t h e y  a r e  

de ve l o p e d i n  t h e  de s i g n .

•  O n c o mplex p roj e c ts ,  c o m mu nic atio n ab o ut s p e c ial as -

p e c ts  of the j ob,  i ncludi ng tole ranc e s  o r othe r re qui re -

me nts ,  s ho uld c o m me nc e ve r y e arly i n the p roj e c t.

P r i o r t o  b e g i n n i n g  wo rk ,  t h e  O w n e r a n d Fa b r i c a t o r 

s h o u l d i d e nt ify  i n d i v i d u a l s  w h o  a r e  r e s p o n s i b l e  fo r 

t h e  fo l l o w i n g  fu n c t i o n s :

•  P r e p a r a t i o n ,  s u b m i t t a l ,  r e v i e w,  a p p r o v a l ,  a n d d i s -

t r i b u t i o n  of s h o p  d r aw i ng s ;

•  Add re s s i ng  que s t i o n s  ab o ut c o nt ra c t re qu i re me nt s  

a nd c h a nge s .  

•  A p p ro v i n g  we l d i n g  a nd fa b r i c a t i o n  p r o c e d u r e s  a nd 

ac c e p ti ng p ro p o s e d re p ai rs .  

•  S ub m it t al and c o nt rol of mate r i al  te s t re p o r ts  ( M T Rs);

•  Q C  b y  t h e  Fa b r i c a t o r a n d q u a l i t y  ve r ifc a t i o n  b y  

t h e  O w n e r;  a n d
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2 - 2  L R F D  S t e e l  B r i d g e  Fa b r i c at i o n  S p e c i f i c at i o n s 

•  Engineering,  including  the  Designer,  the  Fabrica-

tor’s  project engineer (if applicable) ,  and the  O wn-

er’s  engineer for technical  submittals  during  fabri-

cation (if this  is  not the  Designer) .

D uring  the  project,  efective  com m unications  

should be  maintained between  the  Fabricator’s  and 

the  O wner’s  representatives.  Problems  and concerns  

should be  addressed as  early  as  possible  in  the  work .   

T h e  Fa b r i c a t o r m ay  p ro p o s e  c h a n g e s  t o  t h e  s t r u c t u r e  

that  slightly  or signifcantly  deviate  from  the  struc-

ture’s  design.  In  such  cases,  the  O wner may  prefer 

that  the  Fabricator approach  the  Designer directly  

even  if the  Designer is  not  a  direct employee  of the  

O wner,  that  the  Fabricator go  through  the  O wner’s  or-

ganization,  or that  some  other procedure  be  followed.  

C o nt r a c t u a l  r e l a t i o n s h i p s  o ft e n  d i c t a t e  t h a t c o m m u -

n i c a t i o n  p a s s  fro m  t h e  Fa b r i c at o r t o  t h e  C o nt r a c t o r 

to  the  O wner contact  for fabrication  to  the  Designer 

but allowing  direct contact between  various  parties  is  

benefcial.

2 . 2 — C O M M E N C E M E N T  O F  W O R K

A  written  advance  notice  shall  be  provided to  the  

O wner a  minimu m  of two  weeks  before  fabrication  

b e g i n s .  “ Fa b r i c at i o n”  fo r t h i s  p u r p o s e  s h a l l  b e  c o n s i d -

ered to  begin  with  the  cutting  of material.  No  material  

shall  be  manufactured or work done  in  the  shop  before  

the  O wner has  been  so  notifed.

C 2 . 2

O wners  generally  provide  some  level  of q ual-

ity  verification  during  bridge  fabrication,  and 

they  often  have  proj ects  underway  at  a  nu mber 

o f l o c a t i o n s .  W h e n  t h e  F a b r i c a t o r  p r o v i d e s  t h e  

O wner  with  an  anticipated  work  schedule ,  this  al-

lows  planning  and  preparation  for  inspection.  T he  

earlier  notification  is  provided  to  the  O wner  the  

better,  so  the  Fabricator  should  provide  schedule  

i n fo r m a t i o n  a s  s o o n  a s  p o s s i b l e  a n d  n o t  s i m p l y  

follow  the  prescribed  minim u m  lead  times .  T he  

F a b r i c a t o r  c a n  i n i t i a l l y  p r o v i d e  a  g e n e r a l  e s t i m a t e  

to  the  O wner  and  then  provide  more  precise  de-

t a i l s  a s  t h e  c o m m e n c e m e n t  d a t e  a p p r o a c h e s .

O wners  have  varying  practices  regarding  at 

w hat  point  they  wish  to  begin  req uiring  q uality  

verification  with  onsite  verification  personnel.  

Some  begin  at  the  cutting  of material;  others  not  

until  welding.  Req uiring  notification  two  weeks  

prior  to  cutting  gives  the  O wner  the  option  to  de-

cide  w hether  coverage  at  this  stage  is  needed  and 

time  to  make  arrangements  if so.  T he  O wner  may  

h a v e  a d d i t i o n a l  r e q u i r e m e n t s  i n  t h e  c o n t r a c t  d o c -

u m e n t s  t h a t  m u s t  b e  s a t i s fi e d  b e fo r e  fa b r i c a t i o n  

begins—approved  shop  drawings  (see  Article  4 . 1 ) ,  

approved  welding  and  fabrication  procedures ,  etc.

F o r  s p e c i a l  s i t u a t i o n s  s u c h  a s  o v e r s e a s  fa b r i -

c a t i o n  o r  i t e m s  r e q u i r i n g  u n u s u a l  i n s p e c t i o n  s e r-

vices ,  the  O wner  may  elect  to  req uire  longer  no -

t i c e .
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S e c t i o n  2 :  C ommun i c at i o n  2 -3

C 2 . 3

I t i s  no t n e c e s s a r y  t o  h ave  a p r e fa b r i c a t i o n  m e e t i ng  

before  every  project,  especially  if the  O wner and Fab-

ricator work together on  a  regular basis.

T he  O wner should provide  design,  construction,  

and verifcation  inspection  representatives  as  appro-

p r i at e .

T h e  Fa b r i c a t o r r e p re s e nt a t i ve s  s h o u l d i n c l u de  t h e  

plant  manager;  engineering,  production,  and q uality  

control  inspection  personnel  as  appropriate;  detailer if 

desired;  and,  if applicable,  Contractor or subcontrac-

tor representatives,  e.g. ,  general  contractor,  erector,  

painter,  subcontract  fabricators,  or testing  agencies.

A  p r e fa b r i c a t i o n  m e e t i n g  m ay  ave r t m a ny  o f t h e  

p r o b l e m s  t h a t  m ay  c o m p l i c at e  o r de l ay  fa b r i c a t i o n .  At  

the  prefabrication  meeting:

•  T he  O wner and Fabricator should review  the  proj -

ect and discuss  specifc  concerns.

•  T h e  Fa b r i c a t o r s h o u l d de s c r i b e  t h e  e x p e c t e d a p -

proach  to  the  project,  including  milestones  or spe-

cialized work in  detail.

•  T he  O wner should describe  any  unusual  req uire-

m e nt s  fo r t h e  p ro j e c t .

•  T he  O wner should describe  how  verifcation  in-

spection  will  be  accomplished,  including  iden-

tifcation  of inspectors,  the  intended inspection  

schedule,  level  of verifcation  inspector’s  authority,  

a n d a ny  s p e c i a l  i n s p e c t i o n  o r h o l d p o i nt s .

•  C l e a r l i n e s  o f c o m m u n i c a t i o n  s h o u l d b e  e s t a b -

lished between  all  parties.

•  T he  shop  drawing  review  and fabrication  sched-

u l e s  s h o u l d b e  d i s c u s s e d a n d m ut u a l l y  u n d e r s t o o d .

•  All  parties  should be  given  the  opportunity  to  ask 

q u e s t i o n s  o r e x p r e s s  c o n c e r n s .

T he  review  should include,  at a minimu m ,  the  fol-

lowing  aspects  of the  job:  

•  Progress  on  submittal  and approval  of shop  draw-

ings  and any  other req uired submittals;

•  Fabrication  procedures,  especially  shop  assembly,  

welding,  and painting;

•  Plant  and personnel  certifcation;

•  Organizational  structure  and primary  (lead)  plant 

personnel;

•  Handling  of M T Rs;

•  Traceability  of materials;

2 . 3 — P R E FA B R I C AT I O N  M E E T I N G

Before  work begins,  a  prefabrication  meeting  may  

be  held at  the  discretion  of the  O wner or if requested 

b y  t h e  F a b ri c a to r o r C o n t ra c to r.
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•  S upply  and sampling  of coatings,  bolts,  and other 

materials,  if applicable;

•  Work schedule  and milestones;

•  Availability  and advance  notifcation  of verifca-

tion  inspectors;

•  Hold points;

•  Inspector’s  ofce;

•  Appropriate  lines  of com munication;

•  Restrictions  on  or req uirements  for photograph y,  

if any ;

•  P l a n n e d c o ve r a g e  o f s h o p  o p e r a t i o n s  b y  Q C  p e r-

sonnel;

•  Project-specifc  areas  of concern  for fabrication  

and inspection,  including  any  special  applications  

of nondestructive  evaluation  ( N D E ) ;

•  Handling  of non-conformance  and repair issues;

•  Project  specifcations  and other special  req uire-

ments,  especially  any  exceptions  to  these  Specif-

cations;  

•  Project  details,  req uirements,  or processes  that 

have  caused prior difculties;  and

•  L o a d i ng  a nd s h i p p i ng .

C 2 . 4

P r o g r e s s  m e e t i ng s  c a n  b e  u s e d t o  r e s o l ve  d i s a g r e e -

ments  over q uality  req uirements,  determine  current  

status  of completed and in-progress  work ,  clarify  un-

usual  or altered contract  req uirements,  discuss  cur-

rent  or potential  problems  and their resolution,  and 

m o n i t o r t h e  a nt i c i p a t e d p ro d u c t i o n  a n d c o m p l e t i o n  

s c h e d u l e .

2 . 4 — P R O G R E S S  M E E T I N G S

 P ro g r e s s  m e e t i n g s  m ay  b e  h e l d d u r i n g  t h e  c o u r s e  o f 

the  work at  the  discretion  of the  O wner or at  the  req uest 

o f t h e  Fa b r i c a t o r o r C o nt r a c t o r.  
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S e c t i o n  3 :

INSPECTION

3 -1

C 3 . 1

      

A A S H T O /AWS  D1 . 5 M / D1 . 5  B r i dge  We ldi n g Co de  

h a s  r e q u i r e m e nt s  fo r i n s p e c t o r s  p e r fo r m i n g  v i s u a l  

i n s p e c t i o n  a nd N D E  o f we l d s .

3 . 1 — Q U A L I T Y  C O N T R O L  I N S P E C T I O N

 

Q C  i n s p e c t i o n  s h a l l  b e  p e r fo r m e d u s i ng  t r a i n e d 

a n d q u a l i f e d p e r s o n n e l  i n  a c c o rd a n c e  w i t h  a p p l i c a b l e  

c o nt r a c t d o c u m e nt s .  D o c u m e nt at i o n  of q u a l i f c at i o n s  

s h a l l  b e  av a i l a b l e  fo r r e v i e w  b y  t h e  O w n e r.

3 . 2 — V E R I F I C AT I O N  I N S P E C T I O N

 

Ve r i f c a t i o n  I n s p e c t i o n  s h a l l  b e  t h e  p r e ro g a t i ve ,  

b u t n o t  t h e  r e s p o n s i b i l i t y,  of t h e  O w n e r.   

T h e  Ve r i f c a t i o n  I n s p e c t o r s h a l l  h ave  t h e  a u t h o r i t y  

t o  r e j e c t m a t e r i a l s  o r wo rk w h i c h  do e s  n o t  fu l f l l  

t h e  re q u i r e m e nt s  of t h e s e  S p e c i f c a t i o n s .  I n  c a s e s  

of d i s p u t e ,  t h e  Fa b r i c a t o r m ay  a p p e a l  t o  t h e  O w n e r,  

w h o s e  d e c i s i o n  s h a l l  b e  f n a l .

I n s p e c t i o n  a t  t h e  Fa b r i c at o r i s  i nt e n de d a s  a  

m e a n s  o f fa c i l i t a t i n g  t h e  wo rk a n d avo i d i n g  e r ro r s .  

I t i s  e x p r e s s l y  u n d e r s t o o d t h at  i t  s h a l l  n o t  r e l i e ve  t h e  

Fa b r i c a t o r of a ny  r e s p o n s i b i l i t y  i n  r e g a rd t o  d efe c t i ve  

m a t e r i a l  o r wo rk a nd t h e  n e c e s s i t y  fo r r e p l a c i n g  t h e  

s a m e  a t  t h e  Fa b r i c a t o r’ s  c o s t .

T h e  a c c e p t a n c e  of a ny  m at e r i a l  o r f n i s h e d 

m e m b e r s  b y  t h e  I n s p e c t o r s h a l l  no t b e  a  b a r t o  t h e i r 

s u b s e q u e nt  r e j e c t i o n ,  if fo u n d d efe c t i ve .  Re j e c t e d 

m a t e r i a l s  a n d wo r k s h a l l  b e  r e p l a c e d a s  s o o n  a s  

p r a c t i c a l  o r c o r r e c t e d b y  t h e  Fa b r i c at o r.

T h e  O w n e r s h a l l  h ave  fr e e  a c c e s s  a t  a l l  t i m e s  t o  

a ny  p o r t i o n  o f t h e  fa b r i c a t i o n  s i t e  w h e r e  t h e  m a t e r i a l  

i s  s t o re d o r w h e r e  wo rk o n  t h e  m a t e r i a l  i s  b e i ng  

p e r fo r m e d .
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S e c t i o n  4:

S H O P  D R AW I N G S

4 -1

4.1—APPROVAL

T h e  Fa b r i c a t o r s h a l l  s u b m i t  c o p i e s  o f t h e  d e t a i l e d 

s h o p  d r aw i n g s  fo r a p p r o v a l  b y  t h e  O w n e r.  S h o p  

d r aw i n g s  s h a l l  b e  s u b m i t t e d s u f c i e nt l y  i n  a dv a n c e  of 

t h e  s t a r t of t h e  afe c t e d wo rk t o  a l l o w  t i m e  fo r r e v i e w  

b y  t h e  O w n e r a n d c o r r e c t i o n s  b y  t h e  Fa b r i c at o r,  i f 

a ny,  w i t h o u t d e l ay i ng  t h e  wo rk .

T h e  O w n e r’ s  a p p ro v a l  o f t h e  s h o p  d r aw i n g s  

s u b m i t t e d b y  t h e  Fa b r i c a t o r s h a l l  c o ve r t h e  

re q u i r e m e nt s  fo r “ s t r e n g t h  a n d d e t a i l , ”  a n d t h e  

O w n e r s h a l l  a s s u m e  n o  re s p o n s i b i l i t y  fo r e r ro r s  i n  

d i m e n s i o n s .

Fa b r i c a t i o n  s h a l l  n o t  c o m m e n c e  u nt i l  s h o p  

d r aw i n g s  a r e  a p p ro ve d o r a p p ro ve d - a s - n o t e d .  Wo rk 

p e r fo r m e d p r i o r t o  s h o p  d r aw i n g  a p p ro v a l  i s  a t  

t h e  Fa b r i c a t o r’ s  r i s k ,  a n d m ay  r e q u i r e  a d d i t i o n a l  

i n s p e c t i o n ,  n o n - d e s t r u c t i ve  e v a l u a t i o n  ( N D E ) ,  o r 

p a r t i a l  d i s a s s e m b l y/r e a s s e m b l y  t o  s a t i s fy  t h e  O w n e r’ s  

q u a l i t y  ve r ifc at i o n .  A p p r o v a l  s h a l l  n o t re l i e ve  t h e  

Fa b r i c a t o r o f a ny  r e s p o n s i b i l i t y  u n de r t h e  c o nt r a c t  fo r 

t h e  s u c c e s sfu l  c o m p l e t i o n  of t h e  wo rk .

C4.1

T h e s e  S p e c ifc at i o n s  u s e  t h e  t e r m  “ a p p ro v a l . ”  T h e  

O w n e r m ay  h ave  o t h e r p r e fe r r e d t e r m i n o l o g y,  s u c h  a s  

“ a c c e p t a n c e . ”  B r i d g e  i n d u s t r y  do c u m e nt s  v a r y  w i t h  

re s p e c t t o  u s a g e  o f t h e s e  t e r m s .

T h e  O w n e r’ s  r e v i e w  o f s h o p  d r aw i ng s  i s  a  fo r m  

of q u a l i t y  ve r ifc a t i o n  a n d n o t q u a l i t y  c o nt ro l .  T h e  

O w n e r r e v i e w s  s h o p  d r aw i n g s  t o  c h e c k t h a t t h e y  

a c c u r a t e l y  r efe c t  t h e  de s i g n ,  b u t t h e  O w n e r d o e s  n o t 

c h e c k e ve r y  d e t a i l  a n d c a l c u l a t i o n .  Re g a rd l e s s  of t h e  

O w n e r’ s  r e v i e w  a n d a p p ro v a l ,  t h e  a c c u r a c y  o f s h o p  

d r aw i n g s  r e m a i n s  t h e  Fa b r i c at o r’ s  r e s p o n s i b i l i t y.

T h e  O w n e r s h o u l d b e  e x p e d i e nt w h e n  r e v i e w i n g  

s h o p  d r aw i ng s .  Fa b r i c a t o r s  p l a n  t h e  fo w  of wo r k a n d 

p l a c e m e nt o f j o b s  m o nt h s  i n  a dv a n c e .  T h e y  n e e d t o  

b e  a b l e  t o  s t a r t  wo rk o n  s c h e d u l e  t o  ke e p  p ro d u c t i o n  

m o v i n g  a n d t o  s at i sfy  fe l d de l i ve r y  r e q u i r e m e nt s .  

B e c a u s e  s h o p  d r aw i ng s  m u s t b e  a p p ro ve d o r a p p ro ve d 

a s  no t e d b efo r e  wo rk s t a r t s ,  t h e  O w n e r’ s  r e v i e w  m ay  

de l ay  t h e  Fa b r i c a t o r if t h e  r e v i e w  t a ke s  t o o  l o ng .  

C o nve r s e l y,  t h e  Fa b r i c a t o r mu s t p ro v i d e  c o m p l e t e ,  

l e g i b l e ,  a n d a c c u r a t e  s h o p  d r aw i ng s  t o  t h e  O w n e r t o  

fa c i l i t at e  p r o m p t re t u r n .  S u b m i t t i ng  s h o p  d r aw i n g s  i n  

p a c k a g e s  a c c o rd i n g  t o  a m u t u a l l y  a g r e e a b l e  r e v i e w  

s c h e d u l e  a l s o  fa c i l i t a t e s  p ro m p t  r e t u r n .

To  e x p e d i t e  t h e  r e v i e w  p ro c e s s  a n d t o  h e l p  o b t a i n  

c o n s i s t e n c y  i n  s h o p  d r aw i ng  re v i e w,  t h e  A A S H T O /

N S B A  S t e e l  B r i d g e  C o l l a b o r a t i o n  h a s  d e ve l o p e d 

a s t a n d a rd fo r s h o p  a n d e r e c t i o n  de t a i l  d r aw i n g  

a p p ro v a l ,  G1 . 1 ,  Sh o p  D e ta il D ra w i n gs  R e v i e w/

A p p ro v a l G u i de li n e s .

I n  s o m e  c a s e s ,  t h e  Fa b r i c a t o r m ay  de c i d e  t o  

b e g i n  fa b r i c a t i o n  b e fo re  re c e i v i ng  a p p ro ve d s h o p  

d r aw i n g s ,  a n d t h e  O w n e r m ay  c o n s i d e r r e q u e s t s  fro m  

t h e  Fa b r i c a t o r t o  p ro c e e d w i t h o u t a p p ro ve d s h o p  

d r aw i n g s .  H o we ve r,  wo r k d o n e  w i t h o u t a p p ro ve d 

s h o p  d r aw i ng s  m ay  h ave  t o  b e  c h a n g e d b a s e d o n  

fn a l ,  a p p r o ve d s h o p  d r aw i ng s .  N o  wo rk s h o u l d b e  

do n e  b efo r e  d r aw i ng s  a r e  a p p r o ve d if t h i s  wo r k w i l l  

b e  c o n c e a l e d o r m a d e  i n a c c e s s i b l e  b y  l a t e r wo rk .

I n  e m e rg e n c y  s i t u a t i o n s ,  t h e  O w n e r m ay  p e r m i t 

wo rk t o  p ro c e e d b efo r e  s h o p  d r aw i ng s  h ave  b e e n  

s u b m i t t e d fo r r e v i e w.

 Us e  of e l e c t ro n i c  d r aw i n g s  h a s  p r o ve n  efe c t i ve  a n d 

s h o u l d b e  c o n s i d e r e d i f a l l  p a r t i e s  a g r e e  o n  t h e  s y s t e m  

re q u i r e m e nt s ,  r e v i e w  a nd a p p r o v a l  a u t h e nt i c a t i o n ,  

a n d t h e  s t o r a g e  a n d h a nd l i ng  o f e l e c t ro n i c  d r aw i ng s .
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4 - 2  L R F D  a n d  S t e e l  Fa b r i c at i o n  S p e c i f i c at i o n s

4.2—DETAILS

S e p a r a t e  s h o p  d r aw i ng s  s h a l l  b e  p r o v i de d fo r 

e a c h  s t e e l  s t r u c t u r e  o n  a  p ro j e c t .  D u a l  (t w i n)  b r i d g e s  

shall  have  separate  drawings  for future  reference.  All  

primary  members  shall  have  uniq ue  piece  marks.  

S h o p  d r aw i n g s  fo r s t e e l  s t r u c t u r e s  s h a l l  g i ve  fu l l ,  

de t a i l e d d i m e n s i o n s  a nd s i z e s  o f c o m p o n e nt p a r t s  o f 

t h e  s t r u c t u r e  a n d de t a i l s  o f a l l  m i s c e l l a n e o u s  p a r t s ,  

s u c h  a s  p i n s ,  nut s ,  b o l t s ,  d r a i n s ,  e t c .

W here  specifc  orientation  of plates  is  req uired,  the  

d i r e c t i o n  o f ro l l i n g  o f p l at e s  s h a l l  b e  s h o w n .

 S h o p  d r aw i ng s  s h a l l  i d e nt i fy  t h e  r e q u i r e d m a t e r i a l  

specifcation  and grade  of each  piece.

T h e  s h o p  d r aw i n g s  s h a l l  i n c l u de  t h e  c a m b e r a t 

e a c h  p a n e l  p o i nt  i n  t h e  c a s e s  o f t r u s s e s  o r a rc h  r i b s ,  

and at the  location  of feld splices  and fractions  of 

s p a n  l e ng t h  (q u a r t e r p o i nt s  m i n i m u m)  i n  t h e  c a s e s  o f 

c o nt i n u o u s  b e a m s  a n d g i rde r s  o r r i g i d fr a m e s .  T h e  

c a mb e r d i a g r a m  s h a l l  s h o w  c a l c u l a t e d c a m b e r s  t o  b e  

u s e d i n  p re a s s e m b l y  o f t h e  s t r u c t u r e  i n  a c c o rd a n c e  

with  Article  1 7. 6 .

C4.2

S e ve r a l  o f t h e s e  r e q u i r e m e nt s ,  a s  we l l  a s  m a ny  

other details,  are  covered in  A A S H T O / N S B A  Steel  

B r i d g e  C o l l a b o r a t i o n  G1 . 3 ,  Sh o p  D e ta il D ra w i n g 

Pre s e n ta t i o n  G u i de li n e s .  T h e  u s e  o f t h i s  d o c u m e nt i n  

t h e  d e ve l o p m e nt o f s h o p  d r aw i n g s  i s  re c o m m e n d e d .  

I n many c as e s ,  s ub s tit utio n of a hig he r- s tre ng th g rade  

fo r a lowe r o ne,  o r of a we athe ri ng g rade fo r a no n-

we athe ri ng g rade,  is  ac c e ptable,  b ut c an no t always  b e  

assumed to  be acceptable.  For example,  Grade  3 6  and 5 0 S  

have up p e r l i mits  o n s t re ng th,  and we athe ri ng g rade s  c an  

b e p roble matic  whe n the mate rial i s  to  b e galvani ze d.

T he  provisions  of B D S  Article  6 . 7. 2  contain  

g e n e r a l  r e c o m m e nd at i o n s  t o  t h e  D e s i g n e r r e g a rd i n g  

the  specifcation  of the  ft  condition  for the  detailing  of 

c ro s s - fr a m e s  a n d d i a p h r a g m s  i n  h o r i z o nt a l l y  c u r ve d 

I - girder bridges  with  and without skewed supports.

T he  provisions  of B D S  Article  6 . 7. 2  contain  

g e n e r a l  i n s t r u c t i o n s  t o  t h e  D e s i g n e r r e g a rd i ng  t h e  

camber of girders  in  straig ht skewed I - girder bridges  

a n d h o r i z o nt a l l y  c u r ve d I - g i rde r b r i d g e s  w i t h  a n d 

without  skewed supports.

Rolled or fabricated sections  of eq ual  or slig htly  

greater dimensions  than  the  section  specifed may  be  

p r o p o s e d fo r t h e  O w n e r’ s  a c c e p t a n c e .  F o r c h a n g e s  

that  afect  splice  design  or may  signifcantly  alter 

defection,  complete  design  calculations  may  be  

re q u i re d .

C r o s s - fr a m e s  a n d d i a p h r a g m s  i n  h o r i z o nt a l l y  

c u r ve d I - g i rd e r b r i d g e s  s h a l l  b e  d e t a i l e d o n  t h e  s h o p  

drawings  to  provide  the  ft  condition  specifed in  the  

contract docu ments.  S hould a  ft condition  not be  

specifed in  the  contract docu ments,  the  assu med ft 

c o n d i t i o n  s h a l l  b e  i n d i c a t e d o n  t h e  s h o p  d r aw i ng s .

Un l e s s  p e r m i t t e d o t h e r w i s e  i n  t h e  c o nt r a c t  

do c u m e nt s ,  b o l t  h o l e s  i n  g i rd e r s p l i c e s  a n d p r i m a r y  

l o a d - c a r r y i n g  m e m b e r s  s h a l l  b e  s t a n d a rd s i z e .

C a m b e r s  p r o v i d e d o n  t h e  c o nt r a c t  do c u m e nt s  

shall  be  adhered to  unless  steel  erection  or deck 

p l a c e m e nt i s  t o  b e  p e r fo r m e d i n  a  m a n n e r t h at  w i l l  

lead to  defections  diferent  from  those  used to  

determine  the  camber specifed.  If the  Contractor 

o r Fa b r i c a t o r i nt e n d s  o t h e r p r o c e d u r e s  o r o u t c o m e s ,  

the  approach  shall  be  confrmed with  the  O wner,  and 

a ny  d o c u m e nt a t i o n  r e q u i re d fo r a p p ro v a l  s h a l l  b e  

p r o v i d e d at  n o  c o s t  t o  t h e  O w n e r.
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S e c t i o n  5

W R I T T E N  P RO C E D U R E S

5 -1

5 . 1 —W RI T T E N  P RO C E D U RE S

Wr i t t e n  p r o c e d u r e s  s h a l l  b e  m a i nt a i n e d a nd 

i m p l e m e nt e d fo r t h e  fa b r i c a t i o n  p r o c e s s e s  l i s t e d b e l o w  

a n d s h a l l  b e  r e a d i l y  a c c e s s i b l e  t o  t h e  p ro d u c t i o n  a n d 

inspection 	 staf. 	 	

• M a t e r i a l  t r a c e a b i l i t y ;

• Welding 	 (welding 	 procedure 	 specifcations 	 and

s u p p o r t i n g  d o c u m e nt a t i o n  m u s t  h ave  O w n e r a p -

p r o v a l  b e fo r e  t h e y  c a n  b e  u s e d) ;

• C o l d a n d h e a t- a s s i s t e d b e n d i ng ;

• A p p l i c a t i o n  o f h e a t fo r c a m b e r i n g ,  h e at  c u r v i n g ,

p l a t e  b e nd i n g ,  a n d s t r a i g h t e n i n g ,  i n c l u d i n g  t e m -

p e r a t u r e  m e a s u re m e nt ,  p at t e r n s ,  s e q u e n c e s ,  s u p -

p o r t s  a n d l o a d i n g ,  p r e l o a d c a l c u l a t i o n s  ( i f a p p l i c a -

b l e) ,  a n d c o nt ro l  o f e xc e s s i ve  d i s t o r t i o n  o r b u c k l i n g  

(O w n e r a p p ro v a l  s h a l l  b e  r e q u i r e d fo r c a m b e r i n g ,

h e a t c u r v i ng ,  a n d re p a i r o f d a m a g e) ;

• S h o p  a s s e m b l y/ l aydo w n ,  i n c l u d i n g  d r i l l i ng  a nd

p u n c h i ng ;

• P o s t h e a t  a n d s t r e s s - re l i e v i n g  p ro c e d u r e s ;

• Te s t i ng  a n d s h o p  i n s t a l l a t i o n  o f fa s t e n e r s ;  a n d

• I n s p e c t i o n  a n d t e s t i n g  p ro c e d u r e s  a s  r e q u i r e d b y

D1 . 5 M / D1 . 5 .

E a c h  p ro c e d u re  s h a l l  e x p l a i n  h o w  t a s k s  w i l l

b e  a c c o m p l i s h e d ,  e v a l u at e d ,  a n d a c c e p t e d b y  b o t h  

the 	 Quality	 Control 	 Inspector	 and	 the 	 Verifcation 	

I n s p e c t o r (a s  a p p l i c a b l e)  p r i o r t o  s u b s e q u e nt 

o p e r a t i o n s .

T h e  p r o c e d u r e s  m ay  b e  s t a nd a rd i z e d a n d n o t  

re q u i r e  r e s u b m i t t a l  a n d a p p ro v a l  fo r e a c h  p ro j e c t .

C 5.1  

Wr i t t e n  p r o c e d u r e s  a re  i nt e nd e d t o  fa c i l i t a t e  

u n de r s t a n d i n g  b e t we e n  t h e  O w n e r a n d t h e  

Fa b r i c at o r a b o u t  h o w  v a r i o u s  a s p e c t s  o f t h e  wo rk 

w i l l  p ro g r e s s .  T h e s e  p r o c e d u r e s  m ay  b e  i n c l u de d 

i n  t h e  do c u m e nt a t i o n  r e v i e we d d u r i n g  t h e  A I S C  

Certifcation 	 process. 	 Having 	 these 	 procedures 	 helps 	

t h e  Fa b r i c a t o r’ s  e m p l o ye e s  u n d e r s t a n d r e q u i re m e nt s  

a n d p r o v i d i n g  c o p i e s  fo r re v i e w  b y  t h e  O w n e r 

helps 	 minimize 	 conficts 	 once 	 the 	 work	 has 	 begun. 	

Most	 procedures 	 refect	 the 	 Fabricator’s 	 standard	

p r a c t i c e s ,  s o  t h e y  d o  n o t  n e e d t o  b e  r e s u b m i t t e d fo r 

routine 	 jobs 	 unless 	 a 	 specifc 	 aspect 	 of	 work	 needs 	

p a r t i c u l a r a t t e nt i o n .  Wr i t t e n  p ro c e d u r e s  p ro v i d e  m o r e  

specifc 	 guidance 	 than 	 the 	 specifcation 	 will, 	 but 	 the 	

O w n e r s h o u l d n o t u s e  w r i t t e n  p r o c e d u r e s  t o  i nt ro d u c e  

requirements 	 beyond	 the 	 intent 	 of	 the 	 specifcation. 	

F o r r e p a i r s ,  t h e  Fa b r i c a t o r a n d O w n e r s h o u l d r e a c h  

a n  u n d e r s t a n d i n g  a b o u t  N D E  m e t h o d s ,  s c h e d u l i ng ,  

a n d t h e  a dv a n c e  n o t i c e  n e e d e d t o  c o o rd i n a t e  q u a l i t y  

control 	 and	 quality	 verifcation 	 inspections.

P r o c e d u r e s  s h o u l d c o nve y  h o w  t h e  Fa b r i c a t o r’ s  

process 	 will 	 satisfy	 specifcation 	 requirements. 	
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T h i s  p a g e  i nt e nt i o n a l l y  l e ft  b l a n k .
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S e c t i o n  6 :

MATERIALS

6 -1

6 . 1 — G E N E R A L

M a t e r i a l s  s h a l l  b e  p ro v i d e d t h at  s a t i s fy  c o nt r a c t  

re q u i r e m e nt s .  M a t e r i a l  m e e t i n g  e q u i v a l e nt A A S H T O  

a n d A S T M  s p e c i f c at i o n s  m ay  b e  s u p p l i e d u n de r 

e i t h e r s p e c i f c a t i o n .

C 6 . 1

M a t e r i a l  r e q u i re m e nt s  fo r de s i g n  a r e  g i ve n  i n  t h e  

B D S .  

A l m o s t  a l l  s t e e l  b r i d g e s  i n  t h e  U n i t e d S t a t e s  u s e  

a s m a l l  g ro u p  of s t e e l  m at e r i a l  s p e c i f c a t i o n s .  E a c h  

o f t h e  s t e e l s  t y p i c a l l y  u s e d i n  b r i d g e s  i s  av a i l a b l e  

i n  b o t h  A A S H T O  a n d A S T M  s p e c i f c a t i o n s ,  b u t 

t h e r e  a r e  v i r t u a l l y  n o  d ife re n c e s  b e t we e n  t h e  t wo  

s p e c i f c a t i o n s  fo r e a c h  m a t e r i a l .  H o we ve r,  s o m e  

o w n e r s  p r efe r t o  u s e  A A S H T O  s p e c i f c a t i o n s ,  w h i l e  

o t h e r s  p r efe r t o  u s e  A S T M  s p e c i f c a t i o n s ,  s o  b o t h  s e t s  

of s p e c i f c at i o n s  c o nt i nu e  t o  b e  m a i nt a i n e d .

T h e  A A S H T O  a n d A S T M  s t e e l  s p e c i f c a t i o n s  u s e d 

fo r b r i d g e  c o n s t r u c t i o n  h ave  a  b r i d g e  s t e e l  ve r s i o n  

(e . g . ,  A S T M  A7 0 9 /A7 0 9 M  G r a de  3 6  o r A A S H T O  

M  2 7 0 M / M  2 7 0  G r a d e  3 6 )  a n d ,  fo r c e r t a i n  g r a d e s ,  

a n  e q u i v a l e nt A S T M  s t a n d a l o n e  ve r s i o n  (e . g . ,  A S T M  

A 3 6 ) .  H e n c e ,  fo r a g i ve n  t y p e  of s t e e l ,  t h e r e  m ay  b e  

t h r e e  d ife re nt  s p e c i f c a t i o n s .  T h e  A S T M  “ s t a n d a l o n e ”  

ve r s i o n s  a r e  i d e nt i c a l  t o  t h e  A7 0 9 /A7 0 9 M  g r a d e s  

e xc e p t fo r m a n d a t o r y  t o u g h n e s s  t e s t i ng ,  w h i c h  wo u l d 

n e e d t o  b e  s p e c i f e d fo r t h e  no n - A7 0 9 /A7 0 9 M  s t e e l s  

if t h e y  a r e  u s e d i n  t e n s i o n  i n  b r i d g e s .  T h e  n o n - A7 0 9 /

A7 0 9 M  g r a de s  a r e  m o s t  l i ke l y  t o  b e  u s e d w h e r e  s t e e l  

g r e a t e r t h a n  4  i n .  t h i c k i s  n e e de d ,  b e c a u s e  A7 0 9 /

A7 0 9 M  o r M  2 7 0 M / M  2 7 0  i s  o n l y  av a i l a b l e  u p  t o  4  

i n .  t h i c k .

Ta b l e  C 6 . 1 -1  p ro v i de s  a s u m m a r y  of A S T M  A7 0 9 /

A7 0 9 M  o r A A S H T O  M  2 7 0 M / M  2 7 0  g r a de s  a nd 

a s s o c i a t e d s t a n d a l o n e  A S T M  s p e c i f c a t i o n s .

Ta b l e  C 6 . 1 - 1 —Ty p i c a l  S t e e l  B r i d g e  S p e c i f c a t i o n s

A S T M  A 7 0 9 /A 7 0 9 M  o r  

A A S H T O  M  2 7 0 M / 2 7 0  

G r a d e

A S T M  S t a n d a l o n e

3 6 A 3 6
5 0 A 5 7 2

5 0 S A 9 9 2

5 0 W A 5 8 8

T h e re  a r e  n o  s e p a r at e  d e s i g n a t e d g r a de s  fo r 

h i g h  p e rfo r m a n c e  s t e e l  ( H P S )  m a de  b y  t h e r m o -

m e c h a n i c a l l y  c o nt r o l l e d p ro c e s s i n g  ( T M C P)  o r 

q u e n c h i n g  a n d t e m p e r i ng  (Q &T ) .  T M C P  m a t e r i a l  i s  

av a i l a b l e  i n  l i m i t e d t h i c k n e s s e s  a nd l e ng t h s  b a s e d o n  

m i l l  c a p a b i l i t i e s .  H e a t  t r e a t m e nt t e m p e r at u r e s  mu s t 

b e  d o c u m e nt e d o n  t h e  t e s t  r e p o r t s  w h e n  t h e  m a t e r i a l  
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i s  Q & T.  T h e r e  i s  n o  p e rfo r m a n c e  d ife re n c e  b e t we e n  

m a t e r i a l s  m a d e  fr o m  e i t h e r p r o c e s s ,  s o  t h e  O w n e r 

s h o u l d n o t  re q u i r e  o n e  p r o c e s s  o ve r t h e  o t h e r.

Unt i l  2 0 0 8 ,  C h a r p y  V- n o t c h  (C V N )  r e q u i r e m e nt s  

i n  A S T M  A7 0 9 /A7 0 9 M ,  a l t h o u g h  m a n d a t o r y  fo r 

c o m p o n e nt s  i n  t e n s i o n ,  we r e  l o c a t e d i n  s u p p l e m e nt a r y  

p r o v i s i o n s  of t h e  s t a n d a rd .  A s  of 2 0 0 8 ,  h o we ve r,  t h e  

C V N  r e q u i r e m e nt s  a r e  s t a t e d w i t h i n  t h e  b o d y  of t h e  

s t a n d a rd fo r c o m p o n e nt s .  T h u s ,  t h e  O w n e r n e e d no  

l o ng e r s p e c ify  s u p p l e m e nt a r y  r e q u i r e m e nt s  fo r C V N  

t e s t i ng  fo r t h e  s p e c i f c  m a t e r i a l s  w h e r e  t o u g h n e s s  i s  

re q u i r e d b u t  s h o u l d i nd i c a t e  t e n s i o n  a n d fr a c t u r e -

c r i t i c a l  c o m p o n e nt s  a n d t e m p e r at u r e  z o n e .

I nfo r m a t i o n  a b o u t we l d i n g  c o n s u m a b l e s  i s  

av a i l a b l e  i n  D1 . 5 M / D1 . 5  a n d a s s o c i a t e d AWS  f l l e r 

m e t a l  s p e c i f c at i o n s .

6 . 2 —T E S T  R E P O RT S  A N D  C E RT I F I C AT I O N S

M a t e r i a l  Te s t Re p o r t s  ( M T R s)  s h a l l  b e  p r o v i de d 

fo r a l l  s t e e l  m a t e r i a l s  u s e d i n  fa b r i c a t i o n ,  i n c l u d i ng  

p l a t e s ,  b a r s ,  s h a p e s ,  a n d fa s t e n e r s .  M T R s  s h a l l  

o r i g i n at e  fro m  t h e  p ro d u c e r o f t h e  m at e r i a l  a n d no t 

fr o m  a  s u p p l i e r,  e xc e p t  t h a t  r e p o r t s  fo r s u p p l e m e nt a l  

t e s t s  fo r t o u g h n e s s  o r o t h e r p a r a m e t e r s  m ay  c o m e  

d i r e c t l y  fro m  t h e  p a r t y  t h a t p e r fo r m s  t h e  s u p p l e m e nt a l  

t e s t i ng .

M T R s  s h a l l  b e  c h e c ke d fo r c o nfo r m a n c e  w i t h  t h e  

a p p l i c a b l e  m a t e r i a l  s p e c i f c a t i o n ,  i n c l u d i n g  a c t u a l  

v a l u e s  fro m  r e q u i r e d t e s t s .

M T R s  a n d c e r t i f c at e s  of c o m p l i a n c e ,  A r t i c l e  6 . 2 . 2 ,  

s h a l l  b e  fu r n i s h e d p r i o r t o  t h e  s t a r t o f fa b r i c a t i o n  o f 

m a t e r i a l  c o ve r e d b y  t h e s e  re p o r t s .

C 6 . 2

Re q u i r e m e nt s  fo r M a t e r i a l  Te s t Re p o r t s  ( M T R s)  

a r e  g e n e r a l l y  fo u n d i n  t h e  m a t e r i a l  s p e c i f c a t i o n  o r 

a n  a s s o c i a t e d s p e c i f c at i o n .  F o r e x a m p l e ,  A S T M  

A7 0 9 /A7 0 9 M  r e q u i r e s  t h a t M T R s  b e  i n  a c c o rd a n c e  

w i t h  A S T M  A6 .  I n  t u r n ,  A S T M  A6  p ro v i d e s  s p e c i f c  

de t a i l s  a b o ut  t h e  i n fo r m a t i o n  t h a t  mu s t  b e  p r e s e nt 

i n  t h e  M T R .  A S T M  A6  do e s  no t re q u i r e  a s i g n a t u r e  

o r c e r t i f c at i o n  of d o m e s t i c  p ro d u c t i o n  o n  t h e  M T R ,  

b u t t h e s e  m ay  b e  r e q u i re d u n de r “ B u y  A m e r i c a”  

m a nd at e s .

6 . 2 . 1 — B u y A m e r ic a

W h e n  “ B u y  A m e r i c a”  r e s t r i c t i o n s  a p p l y,  M T R s  

s h a l l  b e  p ro v i d e d c e r t ify i ng  t h a t  t h e  m a t e r i a l s  we r e  

m e l t e d a n d m a nu fa c t u r e d i n  t h e  Un i t e d S t a t e s  a n d 

t h a t  a l l  a p p l i c a b l e  r e q u i re m e nt s  a re  s a t i s f e d .

6 . 2 . 2 — C er t i f c ate s  of C o m p l i a nc e

W i t h  t h e  a p p r o v a l  of t h e  O w n e r,  c e r t i f c a t e s  of 

c o m p l i a n c e  s h a l l  b e  fu r n i s h e d i n  l i e u  o f m i l l  t e s t 

r e p o r t s  fo r m a t e r i a l  t h at  n o r m a l l y  i s  n o t  s u p p l i e d 

w i t h  m i l l  t e s t r e p o r t s  a n d fo r i t e m s  s u c h  a s  f l l e r 

p l a t e s ,  m i no r g u s s e t p l at e s ,  a n d s i m i l a r m at e r i a l  w h e n  

q u a nt i t i e s  a r e  s m a l l  a n d t h e  m a t e r i a l  i s  t a ke n  fro m  

s t o c k .  T h e  c e r t i f c at e  of c o m p l i a n c e  s h a l l  b e  s i g n e d 

b y  t h e  m a nu fa c t u r e r a n d s h a l l  c e r t i fy  t h at  t h e  m a t e r i a l  

i s  i n  c o nfo r m a n c e  w i t h  t h e  s p e c i f c a t i o n s  t o  w h i c h  i t 

h a s  b e e n  m a nu fa c t u r e d .
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S e c t i o n  6 :  M at e r i a l s  6 -3

6 . 3 . 1 — H e a t Nu m b e r  Tr a c e a b i l i t y fo r  P r i m a r y      

M e m b e r s

H e a t  nu m b e r s  s h a l l  b e  m a i nt a i n e d o n  a l l  p r i m a r y  

b r i dg e  m at e r i a l s  u nt i l  t h e  m at e r i a l  i s  p e r m a n e nt l y  

joined into  a  piece- marked mem ber.  Paint  stick or 

o t h e r s u i t a b l e  m e t h o d no t d e t r i m e nt a l  t o  t h e  m e m b e r’ s  

fu n c t i o n  s h a l l  b e  u s e d .

All  primary  mem ber material  identifcation  shall  

b e  d o c u m e nt e d fo r s h o p  r e c o rd s  a nd c o p i e s  o f t h i s  

docu mentation  shall  be  provided to  the  Verifcation  

Inspector for the  O wner’s  records.

C 6 . 3

M a t e r i a l  t r a c e a b i l i t y  m u s t  b e  m a i nt a i n e d 

t h ro u g h o u t  fa b r i c a t i o n  fo r a l l  m at e r i a l s .  T h e  Fa b r i c a t o r 

should have  an  efective  method for material  control  

in  the  Q uality  Control  Plan.  I dentifcation  information  

( heat  nu m ber,  project  nu m ber,  material  grade,  plate  

dimensions)  should be  kept  visible  on  stock piled 

material  b y  stag gered stacking  w henever possible.

Assem bly- marking  individ ual  pieces  and the  

i s s u a n c e  o f c u t t i ng  i n s t r u c t i o n s  t o  t h e  s h o p  a r e  

g e n e r a l l y  do n e  b y  c r o s s - r e fe r e n c i ng  o f t h e  a s s e m b l y  

marks  shown  on  the  shop  drawings  with  the  

c o r re s p o n d i n g  i t e m  c o ve r e d o n  t h e  m i l l  p u rc h a s e  

o rde r.

Color codes  for steels,  as  listed in  previous  versions  

of A S T M  A6 /A6 M ,  may  also  be  used for identifcation  

p urposes.  T his  method ,  w hich  is  no  longer shown  in  

A S T M  A6 /A6 M ,  is  being  eliminated b y  many  owners  

d ue  to  the  com plexity  of the  code  with  the  many  new  

m a t e r i a l  g r a d e s .

6 . 3 — I D E N T I F I C AT I O N  A N D  T R A C E A B I L I T Y

All  structural  steel  materials  shall  be  identifed 

in  accordance  with  A S T M  A6  or other ap plicable  

r e qu i re m e nt s .

Material  from  stock shall  be  used only  if it can  be  

positively  identifed ,  if the  ap propriate  docu mentation  

is  provided ,  and if the  direction  of rolling ,  w hen  

required ,  can  be  established .

T he  Fabricator’s  system  of assem bly- marking  

individ ual  pieces,  and the  issuance  of cutting  

instructions  to  the  shop ,  shall  be  such  as  to  maintain  

i de nt i t y  o f t h e  o r i g i n a l  p i e c e .

D uring  fabrication,  u p  to  the  point  of assem bling  

mem bers,  each  piece  of steel  shall  show  clearly  and 

legibly  its  material  specifcation.

6 . 3 . 2 — P r e s e r va t i o n  o f M a r k i n g s

Any  piece  of steel  w hich  will  be  su b ject to  

fabricating  operations  such  as  blast  cleaning ,  

galvanizing ,  heating  for forming ,  or painting  w hich  

mig ht  obliterate  marking  prior to  assembling  into  

mem bers,  shall  be  req uired to  have  traceability  

information  ( grade  or heat nu m ber,  as  ap plicable)  

marked b y  steel  die  stam ping  or b y  a  su bstantial  tag  

frmly  attached .  Steel  die  stam ps  shall  be  low-stress  

t y p e .  O t h e r m e a n s  m ay  b e  u s e d i f t h e y  h ave  b e e n  

d e mo n s t r a t e d b y  t e s t  t o  m e e t Fa t i g u e  C a t e g o r y  B .

C 6 . 3 . 2

To  facilitate  the  low-stress  condition,  die  stam p  

marks  should not  be  too  deep  b ut  need to  be  deep  

enou g h  such  that  the  marks  are  readily  legible  under 

t y p i c a l  p a i nt  s y s t e m s .

T here  is  no  defned radius  for a  “low  stress”  die  

stam p  b ut accom plishing  marks  with  stam ps  that  have  

a radius  instead of a  sharp  point  is  suitable.  E xam ples  

of stam ps  that are  considered to  be  low-stress  inclu de  

dot,  vibration,  and rounded -V  stam ps.  M I L - S T D -7 9 2  

provides  a  defnition  of low-stress  die  stam p  in  terms  

of tip  radius  and im pression  width  and depth  and 

describes  other methods  of marking  as  well.

It is  known  that  surface  im perfections  can  

com promise  fatig ue  performance  of the  otherwise  

smooth  plate  or rolled section.  However,  ex perience  

demonstrates  that  die  stam p  marks  are  innocuous  

for steels  ty pically  used for new  brid ges,  particularly  
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6 . 5 . 2 — C l e a n i n g

A l l  c a s t i ng s  s h a l l  b e  s a n d b l a s t e d o r o t h e r w i s e  

efe c t i ve l y  c l e a n e d of s c a l e  a n d s a n d s o  a s  t o  p r e s e nt a 

s m o o t h ,  c l e a n ,  a n d u n ifo r m  s u rfa c e .

6 . 6 —T U R N E D  B O LT S

T h e  s u r fa c e  o f t h e  b o dy  o f t u r n e d b o l t s  s h a l l  m e e t  

t h e  A N S I  B 4 6 . 1  ro u g h n e s s  r a t i n g  v a l u e  of 1 2 5  μ i n .  

H e a d s  a n d nu t s  s h a l l  b e  h e x a g o n a l  w i t h  s t a n d a rd 

d i me n s i o n s  fo r b o l t s  of t h e  n o m i n a l  s i z e  s p e c i f e d 

o r t h e  n e x t  l a rg e r n o m i n a l  s i z e .  D i a m e t e r o f t h r e a d s  

s h a l l  b e  e q u a l  t o  t h e  b o dy  o f t h e  b o l t  o r t h e  n o m i n a l  

d i a m e t e r of t h e  b o l t s p e c i f e d .  T h r e a d s  s h a l l  b e  l o c at e d 

t o  fa l l  e nt i r e l y  o u t s i d e  o f t h e  b o l t  h o l e s .

6 . 5 —I R O N  C A S T I N G S

6 . 5 . 1 — Wo r k  Q u a l i t y  a n d  F i n i s h

I ro n  c a s t i n g s  s h a l l  b e  t r u e  t o  p a t t e r n  i n  fo r m  a n d 

d i me n s i o n s ,  a n d fr e e  fro m  p o u r i n g  fa u l t s ,  s p o n g i n e s s ,  

c r a c k s ,  b l o w  h o l e s ,  a n d o t h e r defe c t s  i n  p o s i t i o n s  

afe c t i n g  t h e i r s t r e n g t h  a nd v a l u e  fo r t h e  s e r v i c e  

i nt e nd e d .  

C a s t i ng s  s h a l l  b e  b o l d l y  f l l e t e d a t a ng l e s  a nd t h e  

a r r i s e s  s h a l l  b e  s h a r p  a nd p e r fe c t .

w h e n  p re c a u t i o n s  a r e  t a ke n  t o  e n s u r e  t h e  m a rk s  a r e  

no t s h a r p .  M o de r n  c o m p u t e r- c o nt r o l l e d s t a m p i n g  

e q u i p m e nt h a s  de m o n s t r at e d t h e  c a p a c i t y  t o  p r o v i de  

m a rk i n g s  w i t h  fa t i g u e  s t r e n g t h s  e q u a l  t o  o r e xc e e d i ng  

Fa t i g u e  C a t e g o r y  B .

C 6 . 4

B e c a u s e  t h e y  a r e  c l a s s i f e d a s  p r i m a r y  m e m b e r s ,  

s o m e  c ro s s - fr a m e s  a n d d i a p h r a g m s  a n d t h e i r 

c o m p o n e nt s  i n  c u r ve d b r i d g e s  h ave  b e c o m e  s u b j e c t 

t o  C V N  t e s t i ng  r e q u i re m e nt s ,  ye t  i n  m a ny  ye a r s  of 

p r a c t i c e ,  n o  s p e c i f c  c o n c e r n s  r e l at e d t o  t h e  fa t i g u e  

a n d fr a c t u r e  p e r fo r m a n c e  o f t h e s e  m e m b e r s  h ave  

b e e n  d e m o n s t r a t e d .

6 . 4 — I M PA C T  T E S T I N G

A l l  s t e e l  fo r u s e  i n  p r i m a r y  m e m b e r c o m p o n e nt s  

s u b j e c t  t o  t e n s i l e  s t re s s  s h a l l  c o n fo r m  t o  t h e  a p p l i c a b l e  

C h a r p y  V- N o t c h  (C V N )  i m p a c t t e s t  r e q u i r e m e nt s  

of A S T M  A7 0 9 /A7 0 9 M  (A A S H T O  M  2 7 0 M / M  

2 7 0) ,  e xc e p t fo r c ro s s -fr a m e s  a n d d i a p h r a g m s  i n  

h o r i z o nt a l l y  c u r ve d b r i d g e s .
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H A N D L I N G  A N D  S T O R AG E

7 -1

7 . 1 — H A N D L I N G  A N D  S T O R A G E

R aw  a n d fa b r i c a t e d m a t e r i a l s  s h a l l  b e  h a nd l e d ,  

s t o r e d ,  a n d s h i p p e d i n  a  m a n n e r t h at  p ro t e c t s  t h e m  

fr o m  d a m a g e ,  fa c i l i t a t e s  s u b s e q u e nt  i n s p e c t i o n s ,  a n d 

do e s  n o t  c o m p r o m i s e  t h e  s a fe t y  o f p e r s o n n e l .

R aw  a n d fa b r i c at e d m a t e r i a l s  s h a l l  b e  p l a c e d a b o ve  

t h e  g ro u n d o n  p l at fo r m s ,  s k i d s ,  o r o t h e r s u p p o r t s .

M a t e r i a l s  s h a l l  b e  ke p t fr e e  fro m  d i r t ,  g r e a s e ,  a n d 

o t h e r fo r e i g n  m a t t e r,  a n d p r o p e r d r a i n a g e  s h a l l  b e  

p r o v i d e d fo r m a t e r i a l s  s t o r e d o ut s i d e .

M a t e r i a l s  s h a l l  b e  p ro t e c t e d fro m  de t r i m e nt a l  

c o r ro s i o n  o r c o a t i ng  d e t e r i o r at i o n .

C 7 . 1

P l at e  s a g g i n g  b e t we e n  d u n n a g e  i s  n o t  d e t r i m e nt a l  

a s  l o ng  a s  t h e  m a t e r i a l  i s  no t k i n ke d o r p e r m a n e nt l y  

de fo r m e d .

S t o r i n g  m a t e r i a l  o u t s i de  i s  a c c e p t a b l e ,  p r o v i de d t h e  

m a t e r i a l  i s  p r o t e c t e d fro m  w a t e r p o nd i ng ,  d a m a g e ,  

a n d s a l t s p r ay  o r o t h e r d e l e t e r i o u s  s u b s t a n c e s .  

C o n c e nt r a t e d c o r ro s i o n  o r p i t t i n g  d u e  t o  p ro l o ng e d 

d a m p  s t o r a g e  m u s t  b e  avo i d e d ,  e s p e c i a l l y  fo r s t a c ke d 

p l a t e s  a n d u n p a i nt e d s p l i c e s  l o o s e l y  a s s e m b l e d fo r 

s h i p p i n g .
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T h i s  p a g e  i nt e nt i o n a l l y  l e ft  b l a n k .
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C U T T I N G  A N D  S H E A R I N G  P L AT E S  A N D  S H A P E S

8-1

8 . 1 — T H E R M A L  C U T T I N G

I n  a l l  t h e r m a l  c u t t i ng ,  t h e  c u t t i n g  f a m e  s h a l l  b e  

s o  a dj u s t e d a nd m a n i p u l a t e d a s  t o  avo i d c u t t i ng  

b e yo n d ( i n s i d e)  t h e  p r e s c r i b e d l i n e s .  S t e e l  a nd we l d 

m e t a l  m ay  b e  t h e r m a l l y  c u t ,  p r o v i d e d t h a t a  s m o o t h  

a n d r e g u l a r s u rfa c e  fr e e  fro m  c r a c k s  a n d no t c h e s  i s  

s e c u r e d a n d a n  a c c u r a t e  p r ofl e  i s  s e c u r e d b y  t h e  u s e  

of a  m e c h a n i c a l  g u i de .  F r e e h a n d t h e r m a l  c u t t i ng  s h a l l  

b e  do n e  o n l y  w h e re  a p p r o ve d b y  t h e  O w n e r.

T h e  m a x i m u m  c ut  s u rfa c e  r o u g h n e s s  v a l u e ,  a s  

defn e d b y  A N S I  B 4 6 . 1 ,  Su r fa c e  Te x tu re  (R o u gh n e s s ,  

Wa v i n e s s ,  a n d L a y) ,  s h a l l  b e  a s  fo l l o w s :

• F o r m a t e r i a l  u p  t o  4  i n .  t h i c k w h e r e  n o  c a l c u l at e d

s t r e s s  i s  p r e s e nt ,  t h e  e n d s  of m e m b e r s  s h a l l  h ave  a

m a x i m u m  c u t  s u rfa c e  ro u g h n e s s  v a l u e  of 2 0 0 0  μ i n .

• F o r m at e r i a l  u p  t o  4  i n .  t h i c k i n  a l l  o t h e r c a s e s ,  t h e

m a x i m u m  c ut  s u rfa c e  ro u g h n e s s  v a l u e  s h a l l  b e

1 0 0 0  μ i n .

• F o r m a t e r i a l  o ve r 4  i n .  t h ro u g h  8  i n .  t h i c k ,  t h e

m a x i m u m  c ut  s u rfa c e  ro u g h n e s s  v a l u e  s h a l l  b e

2 0 0 0  μ i n .

C 8 . 1

P r o p e r c u t t i ng  a n d s u rfa c e  p r e p a r a t i o n s  a r e  

i m p o r t a nt fo r fa t i g u e  r e s i s t a n c e .  S p e c i a l  c a r e  m u s t b e  

e xe r c i s e d w h e n  c ut t i ng  a n d r e p a i r i ng  q u e n c h e d a nd 

t e m p e r e d s t e e l s .

To r c h  c u t t i ng  no t c h e s  s h o u l d b e  m i n i m i z e d b u t 

m ay  s t i l l  o c c u r.

T h e  efe c t  of t h e r m a l  c u t t i ng  o n  s t e e l  i s  c o m p l e x .  

T h e r m a l  c u t t i n g  i s  g e n e r a l l y  e i t h e r o x yg e n  c u t t i n g  o r 

p l a s m a  c u t t i ng .  P e rfo r m a n c e  of s t e e l  b r i d g e  m e m b e r s  

c o n s t r u c t e d w i t h  p l at e s  o r s h a p e s  w i t h  t h e r m a l  c u t 

e d g e s  m ay  b e  afe c t e d b y  b o t h  t h e  m e c h a n i c a l  a nd 

m e t a l l u rg i c a l  p ro p e r t i e s  of t h e  c ut  s u rfa c e s  t h a t a r e  

s u b j e c t  t o  t e n s i l e  s t r e s s .  M a x i m u m  s u rfa c e  r o u g h n e s s  

a n d fr e e d o m  fr o m  u n r e p a i r e d n o t c h e s  a re  s p e c ife d t o  

avo i d s t re s s  c o n c e nt r at i o n s .  

B o t h  p l a s m a a n d o x yg e n  c u t t i n g  c a n  p r o d u c e  

a c c e p t a b l e  c u t  s u rfa c e s  if t h e  e q u i p m e nt i s  p ro p e rl y  

o p e r a t e d a n d g u i d e d .  F r e e - h a n d c u t t i n g  s h o u l d n o t 

n o r m a l l y  b e  a l l o we d b e c a u s e  i t  i s  d ifc u l t  t o  a c h i e ve  

u n ifo r m ,  r e g u l a r c u t s u rfa c e s  w i t h  t h i s  t e c h n i q u e .  

H o we ve r,  fr e e - h a n d c u t t i ng  i s  s o m e t i m e s  n e c e s s a r y.  

W h e n  t h e  O w n e r a p p ro ve s  fr e e h a nd c ut t i ng  (w i t h o u t 

a  m e c h a n i c a l  g u i de) ,  t h e  c u t s u rfa c e s  s t i l l  n e e d t o  

c o nfo r m  t o  a l l  r e q u i r e m e nt s .  T h e r m a l  c u t t i ng  s h o u l d 

b e  do n e  w i t h  g r e a t c a r e ,  avo i d i n g  a ny  d a m a g e  t o  t h e  

a dj a c e nt s t e e l .

D e v i a t i o n s  a b o ve  o r b e l o w  t h e  s u rfa c e  

c o r r e s p o n d i n g  t o  a l l o w a b l e  r o u g h n e s s  i n  t h i s  A r t i c l e  

g e n e r a l l y  do  no t c a u s e  s i g n ifc a nt  s t r e s s  c o n c e nt r at i o n s  

u n l e s s  e x t re m e l y  s h a r p .  I n s p e c t o r s  a r e  n o t  e x p e c t e d 

t o  m e a s u r e  s u rfa c e  ro u g h n e s s  d i r e c t l y,  s o  v i s u a l  

a n d t a c t i l e  c o m p a r i s o n  w i t h  a  s u rfa c e  ro u g h n e s s  

g a u g e  i s  a c c e p t a b l e .  AWS  C 4 . 1 - G ,  O x y ge n  Cu tti n g 

Su r fa c e  R o u gh n e s s  G a u ge ,  m ay  b e  u s e d a s  a g u i d e  

fo r e v a l u a t i n g  s u rfa c e  r o u g h n e s s  of t h e s e  e d g e s .  F o r 

m a t e r i a l s  u p  t o  a n d i n c l u d i ng  4  i n .  t h i c k ,  u s e  S a m p l e  

N o .  3 ,  a n d fo r m a t e r i a l s  o ve r 4  i n .  u p  t o  8  i n .  t h i c k ,  u s e  

S a m p l e  N o .  2 .  

8 . 2 — D I R E C T I O N  O F  R O L L I N G

S te e l  p l a t e s  fo r p ri m a ry  m e m b e r c o m p o n e n t s  

an d s p l i c e  p l at e s  s h a l l  b e  c u t a n d fa b ri c at e d w i t h  t h e  

di re c t i o n  of ro l l i n g  p a ra l l e l  t o  t h e  di re c t i o n  of p ri m a ry  

s t re s s e s ,  e x c e p t t h at  th e  di re c ti o n  of ro l l i n g  m a y  b e  i n  

e i t h e r di re c t i o n  fo r w e b  s p l i c e  p l a t e s ,  g u s s e t  p l a t e s  n o t  

s e rv i n g  a s  c h o rd s p l i c e s ,  a n d c o n n e c t i o n  p l a te s .

C 8 . 2

P l at e s  a n d s h a p e s  g e n e r a l l y  h ave  s u p e r i o r p ro p e r t i e s  

i n  t h e  d i re c t i o n  of ro l l i n g ,  a nd t h e  d i re c t i o n  of ro l l i n g  

i s  n o r m a l l y  p r e s c r i b e d fo r m at e r i a l  p ro p e r t y  t e s t s .  

T h e refo r e ,  t h e  d i r e c t i o n  of ro l l i n g  i s  r e q u i r e d t o  b e  

t h e  d i r e c t i o n  of t h e  p r i m a r y  de s i g n  s t r e s s  fo r p r i m a r y  

c o m p o n e nt s .  O r i e nt a t i o n  w i t h  s t r e s s  i s  a  l e s s e r i s s u e  

w i t h  we b s  t h a n  w i t h  f a ng e s  s i n c e  we b  s p l i c e s  c a r r y  
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8 . 3 — S H E A R E D  E D G E S

For primary  member plate  more  than  5 /8  in.  in  

thickness  and carrying  calculated stress,  sheared edges  

that  remain  exposed after fabrication  shall  be  planed,  

milled,  ground,  or thermal  cut to  a  depth  of 1 /4  in.

longitudinal  (bending)  stress  and vertical  (shear)  

stress.  Web  splice  plates  may therefore  be  ordered 

with  the  direction  of rolling  parallel  to  either  their 

vertical  or horizontal  axes.  Web  splice  plates  are  often  

ordered  with  the  direction  of rolling  parallel  to  their 

vertical  axes  because  obtaining  small  q uantities  of 

wide  plate  may  be  uneconomical.

C 8 . 3

T he  word  “exposed”  here  means  any  sheared 

surfaces  that  are  still  visible  after  fabrication  is  

complete,  as  opposed  to  sheared  edges  that  are  

enclosed by  welds  and therefore  are  no  longer exposed 

(e.g. ,  web  plates) .

T he  A R E M A  com mentary  provides  this  

explanation  concerning  the  need  for planing  of sheared 

members:  “Any  sheared  edge  may  have  incipient  

cracks  resulting  from  the  shearing  operation,  w hich  

literally tears  the  material  apart.  Since  such  cracks  

might  be  harmful,  the  req uirements  for edge  planing  

of sheared  material  have  been  included  in  these  

[A R E M A]  and other  specifcations  for many  years.  

T he  planing  req uirements  need not  be  applied to  thin  

A 3 6  material  because  the  shearing  operation  does  not  

produce  structurally  damaging  defects  therein. ”

C 8 . 4

T hermal-cut surfaces  do  not always  have  the  

same  surface  condition  as  uncut surfaces  after  blast 

cleaning.  T hese  surfaces  may have  been  afected  by  

the  cutting  process.  T he  surfaces  may  have  striations  

or marks  that  interfere  with  the  use  of replica  tape.  

T hey  may also  have  a  condition  (such  as  increased 

hardness) w hich  inhibits  the  blast  media  from  

producing  the  same  surface  profle  as  uncut surfaces.  

Determination  of adeq uate  profle  is  best  performed 

visually  with  magnifcation  and a  profle  comparator.

Normal  blasting  practices  will  typically  allow  the  

formation  of an  anchor profle  adeq uate  for paint.  

However,  the  hardness  of thermal-cut  edges  may  be  

too  much  to  allow the  formation  of the  deeper  and 

more  angular  profle  req uired  for thermal-sprayed 

metallic  coatings.  In  such  cases,  the  hardness  

may be  reduced  by machining,  grinding,  or a  local  

application  of heat.  Heating  should be  performed  in  

accordance  with  a  procedure  developed meeting  the  

requirements  set forth  in  Section  14  and submitted to  

and approved by  the  O wner.  Grinding  and machining  

should remove  sufcient material  to  eliminate  the  

hardened  surface  (typically no  more  than  1 /8  in. ) ,  but  

not enough  to  reduce  the  width  of the  plate  beyond 

allowable  tolerances.

8 . 4 —T H E R M A L - C U T  E D G E S  T O  B E  C O AT E D

For steel  that  will  be  coated,  it shall  be  ensured 

that  hardening  of thermal  cut  edges  does  not  prevent  

achieving  the  required surface  profle.  If it  is  necessary  

to  eliminate  a  hardened layer,  the  steel  shall  be  ground,  

machined,  or heated.
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B A S E  M E T A L  R E PA I R
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9 . 1 — R E P A I R S  O F  N O T C H E S  O R  G O U G E S  

I N  T H E R M A L - C U T  E D G E S

9 . 1 . 1 — R e p a i r s  b y  G r i n d i n g

T h e  fo l l o w i n g  c o n di t i o n s  m a y  b e  fa i re d b y  

m a c h i n i n g  o r g ri n di n g ,  p ro v i de d t h a t th e  a c t u al  n e t  

c ro s s - s e c ti o n a l  a re a  w h i c h  w i l l  re m a i n  a fte r fa i ri n g  i s  

9 8  p e rc e n t o r g re a t e r o f th e  m at e ri a l ’ s  n o m i n a l  a re a :

 

•  Ro u g h n e s s  e xc e e d i n g  t h a t  p e r m i t t e d i n  A r t i c l e  8 . 1 .

•  O c c a s i o n a l  n o t c h e s  o r g o u g e s  n o  m o r e  t h a n  

5   mm  [3/16  in.]   deep  on  surfaces  that  are  otherwise 

s at i s fa c t o r y  a nd o n  m at e r i a l  e d g e s  n o t t o  b e  we l d e d .  

F a i ri n g  to  th e  m a t e ri al  s u rfa c e  s h a l l  h a v e  a  s l o p e  

not  steeper  than  one  in  ten,   with  fnal  machining  or 

g ri n di n g  s t ri a ti o n s  p ara l l e l  t o  th e  p ri m a ry  di re c t i o n  o f 

s t re s s .  C u t s u rfa c e s  a n d e dg e s  s h a l l  b e  l e ft fre e  o f s l a g .

C 9 . 1 . 1

S m a l l  re p a i r s  b y  g r i n d i n g  a r e  p re fe r r e d t o  we l d e d 

re p a i r s ,  w h i c h  h ave  t h e  p o s s i b i l i t y  o f i nt r o d u c i ng  

n e w  d i s c o nt i nu i t i e s .  T h e  nu m b e r o f r e p a i r s  a l l o we d 

i n  o n e  r e g i o n  i s  n o t l i m i t e d ,  b u t i f r e p e a t e d a t t e m p t s  

t o  r e p a i r a r e  r e q u i r e d ,  t h e  t e c h n i q u e  u s e d s h o u l d b e  

i nve s t i g a t e d .

9 . 2 — R E P A I R  O F  L A M I N A R  D I S C O N T I N U -

I T I E S  I N  B A S E  M E T A L  C U T  E D G E S

9 . 1 . 2 — R e p a i r s  b y  We l d i n g

We l d e d r e p a i r s  s h a l l  b e  m a d e  i n  a c c o rd a n c e  w i t h  

t h e  p r o v i s i o n s  fo r we l de d r e p a i r o f n o t c h e s  a n d g o u g e s  

i n  t h e r m a l - c ut  e d g e s  i n  D1 . 5 M / D1 . 5 .

9 . 2 . 1 — S c o p e

T h e  fo l l o w i n g  p ro v i s i o n s  s h a l l  a p p l y  to  a l l o w ab l e  

re p a i rs  t o  di s c o n ti n u i ti e s  di s c o v e re d b y  e i th e r ( 1 )  v i s u a l  

i n s p e c ti o n  o f b a s e  m e t a l  c u t e dg e s  b e fo re  fa b ri c a ti o n  o r 

w e l di n g ,  o r ( 2 )  du ri n g  ro u ti n e  e x a m i n a t i o n  o f w e l de d 

j o i n ts  b y  ra di o g ra p h i c  te s t i n g  ( RT )  o r u l t ra s o n i c  t e s t i n g  

( U T ) ,  i n  al l  s t e e l s  l i s te d i n  D 1 . 5 M /D 1 . 5 ,  i n  th i c kn e s s e s  

u p  to  a n d i n c l u di n g  4  i n .  m a x i m u m .

T h e s e  p ro v i s i o n s  s h a l l  n o t a p p l y  t o  di s c o n t i n u i t i e s  

i n  ro l l e d b a s e  m e t a l  s u rfac e s .  S u c h  di s c o n ti n u i t i e s  m a y  

b e  c o rre c t e d b y  th e  F ab ri c a t o r i n  c o n fo rm a n c e  w i t h  t h e  

p ro v i s i o n s  o f A rt i c l e  9 . 3 .

C 9 . 2 . 1

This  Article  addresses  the  signifcance  of  visually 

a p p a r e nt  d i s c o nt i nu i t i e s  i n  c ut  e d g e s .  T h e s e  e d g e s  

a r e  g e n e r a l l y  t h e r m a l  c u t  e d g e s ,  b u t m ay  a l s o  i n c l u d e  

s h e a r e d ,  m a c h i n e d ,  a n d a i r c a r b o n  a r c  g o u g e d e d g e s .  

M o s t i n d i c a t i o n s  i n  e d g e s  o f b a s e  m e t a l  a r e  p a r a l l e l  

t o  t h e  ro l l e d s u r fa c e .  T h e r e  m ay  b e  s e ve r a l  p l a n e s  o f 

i nd i c at i o n s  t h ro u g h o ut  t h e  t h i c k n e s s  o f t h e  m a t e r i a l .  

M i n i m i z i n g  re p a i r we l d i ng  i s  d e s i r a b l e  t o  avo i d 

re s i d u a l  s t r e s s e s  a n d fa t i g u e  i s s u e s .  H o we ve r,  s h a l l o w  

re p a i r s  m ay  n o t  b e  a de q u a t e  w h e n  t e n s i l e  s t r e s s e s  a r e  

a p p l i e d t h r o u g h - t h i c k n e s s  i n  t h e  m a t e r i a l .

M o s t i n d i c a t i o n s  a r e  t h e  r e s u l t  o f n o n m e t a l l i c  

inclusions,   such  as  manganese  sulfdes  and  silicates,  

o r a r e  t h e  r e m n a nt s  o f vo i d s  l e ft  b y  e s c a p i ng  g a s e s  

that  are  fattened  out  during  rolling.   Laminations  and 

i n c l u s i o n s  a re  g e n e r a l l y  m o r e  p r e v a l e nt  i n  t h i c ke r 

s e c t i o n s .

I n  i n g o t  c a s t  s t e e l s ,  t h e r e  i s  a  s h r i n k a g e  c av i t y  a t 

the  top  of  an  ingot  after  solidifcation.   The  size  of  the 

c av i t y,  c a l l e d “ p i p e , ”  d e p e n d s  o n  t h e  m e t h o d o f c a s t i n g  
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and  the   efectiveness   of  “killing”  the   steel.   Killing   is   a  

de g a s s i n g  p ro c e s s  t h ro u g h  t h e  a d d i t i o n  o f a l u m i n u m  

o r s i l i c o n .  T h e  t o p  o f t h e  i ng o t i s  t o  b e  “ c ro p p e d , ”  

cut   of,   and  discarded.   When   there   is   insufcient 

c ro p p i ng  a t  t h e  t o p  o f a n  i ng o t ,  m aj o r d i s c o nt i nu i t i e s  

m ay  b e  fo u n d i n  t h e  p l a t e s  o r s h a p e s  p ro d u c e d fro m  

t h a t  i n g o t .  P l a t e s  r i p p e d a l o ng  t h e  c e nt e rl i n e  a r e  

m o r e  l i ke l y  t o  e x h i b i t  l a m i n at i o n s  a l o n g  t h e  e d g e .  

M a ny  fa b r i c at o r s  “ n e s t ”  p l a t e s  i n  o d d q u a nt i t i e s  t o  

e n s u r e  t h a t “ s p l i t t i ng ”  t h e  p l a t e  a l o ng  t h e  c e nt e rl i n e  

i s  avo i d e d .  To d ay,  m o s t s t r u c t u r a l  s t e e l s  a r e  p r o d u c e d 

t h ro u g h  a p ro c e s s  k n o w n  a s  c o nt i nu o u s  c a s t i ng .  T h e  

u s e  o f i n g o t s  i s  e l i m i n a t e d ,  a s  s t e e l  i n  t h e  m o l t e n  s t a t e  

i s  t a p p e d d i re c t l y  fr o m  l a d l e s  i nt o  c a s t i n g  u n i t s .  T h e  

p o t e nt i a l  p ro b l e m  o f “ p i p e ”  i s  e l i m i n a t e d .  H o we ve r,  

t h e r e  i s  s t i l l  t h e  p o s s i b i l i t y  o f s m a l l  i n c l u s i o n s  i n  t h e  

steel   from  fuxes   and  other  foreign   elements   within  

t h e  s t e e l ,  w h i c h  i s  s u b s e q u e nt l y  c a s t a n d ro l l e d o u t 

i n  t h e  s e c t i o n .  We a t h e r i n g  s t e e l s  s e e m  t o  h ave  m o re  

no n m e t a l l i c  i n c l u s i o n s  t h a n  o t h e r s t r u c t u r a l  s t e e l s .

M o s t o f t h e s e  i n d i c a t i o n s  h ave  n o  b e a r i ng  o n  t h e  

c a p a c i t y  o f t h e  s t e e l  t o  c a r r y  s t r e s s  p a r a l l e l  o r t r a n s ve r s e  

to   the   rolling   direction,   and  do   not   adversely  afect  

we l d a b i l i t y.  I n c l u s i o n s  a n d l a m i n a t i o n s  c a n  s e r i o u s l y  

i m p a i r t h e  c a p a c i t y  o f s t e e l  t o  c a r r y  s t r e s s  i n  t h e  s h o r t  

t r a n s ve r s e ,  o r t h r o u g h - t h i c k n e s s  “ Z ”  d i r e c t i o n .

C9.2.2

E dge s  of b as e  me t al  s ho uld b e  i ns p e c te d a nd re qui re d 

re p ai rs  c o mple te d e a rly i n the  fab r ic at io n s e que nc e.  

T h i s  al lows  max i mu m o p p o r t u n it y fo r the  Fab r ic ato r to  

i nc o r p o rate  re p ai re d pl ate s  i n t he  le as t c r itic al  a re as .  E dge  

di s c o nti nu it ie s  s ho uld b e  re p ai re d a nd i ns p e c te d b efo re  

the  mate r i al  i s  i nc o r p o rate d i nto  fab r ic ate d me mb e rs .  

I f a p o r t io n of t he  s te el i s  u nac c e p t ab le  and c a n no t b e  

re p ai re d,  it ne e ds  to  b e  re pl ac e d.  I n o the r c as e s ,  it may  

b e  de s i rable  to  p ut re p ai re d p l ate s  i n c o mp re s s io n a re as  

of the  s t r uc t u re.  T h i s  c an ofte n b e  do ne  b y s w itc h i ng to p  

and  bottom  fange   plates   with  common  dimensions   or 

t u r n i ng the m e nd fo r e nd.

I n maki ng any re p ai rs ,  the  amo u nt of me t al re move d 

s ho uld b e  the  m i ni mu m ne c e s s ar y to  re move  the  

di s c o nti nu it y o r de te r m i ne  that the  al lowable  l i m it i s  

e xc e e de d.

Laminations   may  be   discovered  and  mapped  using  

longitudinal   wave   (straight   beam)  UT.   Laminations  

a r e  g e n e r a l l y  u n d e t e c t e d b y  RT  b e c a u s e  t h e y  h ave  n o  

signifcant   depth  parallel   to   the   inspecting   radiation.  

T h e  e xc e p t i o n  t o  t h i s  RT  l i m i t a t i o n  i s  c r e at e d w h e n  

a dj a c e nt we l d s  c a u s e  g a s e s  t o  e x p a nd o u t o f a  

l a m i n a t i o n ,  fo r m i ng  p o ro s i t y  t h a t  c a n  b e  r e c o rd e d b y  

RT.  H o we ve r,  w h a t  i s  d e t e c t e d i s  t h e  p o r o s i t y,  n o t  t h e  

l a m i n a t i o n .

9.2.2−Limits

T h e  l i m i ts  o f a c c e p t a b i l i t y  a n d th e  re p a i r o f v i s u a l l y  

o b s e rv e d e dg e  di s c o n t i n u i t i e s  s h a l l  b e  i n  c o n fo rm a n c e  

w i t h  Ta b l e  9 . 2 . 2 - 1 .  T h e  l e n g th  o f di s c o n t i n u i t y  

re fe rre d to  i n  th e  ta b l e  i s  th e  v i s i b l e  l o n g  di m e n s i o n  

o n  th e  c u t  e dg e  o f th e  b a s e  m e t al ,  a n d t h e  de p th  i s  th e  

di s ta n c e  t h at  t h e  di s c o n ti n u i ty  e x t e n ds  i n t o  th e  b a s e  

metal   from  the   cut   edge.   Base   metal   edges   may  be   at 

a n y  an g l e  w i t h  re s p e c t t o  t h e  di re c ti o n  o f ro l l i n g ,  b u t  

t h e  di re c ti o n  o f di s c o n t i n u i ti e s  s h a l l  b e  c o n s i de re d 

w i t h  re s p e c t  t o  t h e  di re c t i o n  o f th e  b as e  m e ta l  e dg e s .  

T h e  l i m i ts  o f a l l  i n te rn al  di s c o n ti n u i ti e s  re qu i re d t o  b e  

e x p l o re d,  w h i c h  a re  n o t  e x p l o re d to  th e i r fu l l  de p t h  b y  

o t h e r m e a n s ,  s h a l l  b e  de t e rm i n e d b y  U T.

M u l ti p l e  di s c o n ti n u i ti e s  l o c a te d i n  t h e  s a m e  

p l a n e  s h a l l  b e  c o n s i de re d c o n t i n u o u s  w h e n  t h e y  are  

s e p a rat e d b y  a  di s t a n c e  l e s s  th a n  5  p e rc e n t  o f th e  b a s e  

m e ta l  t h i c kn e s s ,  o r t h e  l e n g t h  o f t h e  s m a l l e r o f t w o  

a dj a c e n t  di s c o n t i n u i t i e s .

G o u g i n g  o f th e  di s c o n t i n u i ty  m ay  b e  do n e  fro m  

e i th e r t h e  b a s e  m e t a l  s u rfa c e  o r e dg e .
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