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S u b j e c t :  Heavy  Movable  S t r u c t u r e s , I n c ,  ( HMS 1 

6 t h  Btennta l Symposrum 

ECONOMICRL RND f U N C  TIONRL S T E E L  D E T R I L S  

By L a r r y  Welsh and Walter G a t t r  

The theme behrnd th rs  paper and p r e s e n t a t i o n  I S  t o  show 

how t h e  d e t a i l s  and specr fca  t  rons tha  t  a r e  rncorpora t e d  

rn t h e  desrgn plans can e f f e c t  t h e  c o s t s  and p o t e n t r a l  

e r r o r s  on a p r o j e c t .  

We have  ar ranged th rs  p resen ta t ron  rn to  3 toprcs ,  t h e  

f r r s t  t op rc  rnvolves t h e  basrc geometry  and placement o f  

members rn t h e  br,dge. 

BRSIC GEOMETRY 

I ,  Rvord c rowns rn t he  roadway. Thrs adds t o  t h e  c o s t  and 

and complexr ty  o f  b o t h  f ab r i ca t r on  and e r e c t J o n .  

On s t r u c t u r e s  where a c ross  slope rs requr red  due 

t o  dra lnage o r  o t h e r  c o n t r a c t  requrrements and t h e  

bascule span has a crown rn t h e  roadway, rt wrll be 

more economrcal t o  s e t  t h e  s t r r nge rs  normal t o  t h e  

c ross  s lope and slope t h e  t o p  f lange o f  t h e  f loorbeams 

rn order  t o  avord beveled f r l l s .  Thrs applres t o  spans 

where t h e  s t r r n g e r s  s r t  on t o p  o f  t h e  f loorbeam. 

I n  t h e  case  where t h e  s t r r n g e r s  frame rn to  t h e  f loorbeam 

and connec t  t o  a s t r f f e n e r  th rs  may a lso  be a b e t t e r  de tar l  

srnce th rs  s e t s  t h e  t o p  f lange o f  t he  s t r r n g e r  In t h e  same 

plane as t h e  roadway gr rd  f loor rng  elrmrnatrng t h e  f i l l r ng  

~f t h e  gap a t  t h e  t o e  o f  t h e  s t r rnger  f lange.  

Refer  t o  t h e  de ta r l s  shown on page f l  o f  t h r s  p resen ta t ron .  
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2.., The pos i t t on  o f  t h e  f loorbeams is another  a rea where 

beve led  f i l l s  can be elrminated. When t h e  foorbeams 

a r e  s e t  normal t o  grade, t h e  g r i d  f loor rng  can  r e s t  

d i r e c t l y  on t h e  t o p  f l ange  o f  t h e  f loorbeam. 

R e f e r  t o  t h e  d e t a i l s  shown on page B. 
The reason why we t r y  t o  eliminate beveled f i l l s  is 

because a beveled f i l l  is approximately 15 t imes 

more expensive per  pound t o  fabrrca te .  They add 

t o  t h e  c o s t  w i t h o u t  p rov id ing  any rncreased value. 

3,,.. The posr t ron o f  t h e  l a t e r a l  brac ing plane can help 

in srmpli f i ng  fabrrca t i o n  de ta i l s .  When t h e  la t e r a l  

plane is s e t  r e l a t r v e  t o  t h e  bo t t om  f lange o f  t h e  

bascule g i r de r ,  ben t  p l a t e s  and beveled f r l l s  wilf 

be requr red  In o rde r  t o  connect  t he  brac ing.  

Whenever poss lb le rt w r l l  make t he  detar ls  slmpler ~f 

t he  l a t e r a l  b rac ing  plane is loca ted a t  t h e  bo t t om  o f  

f loorbeam flange. Re fe r  t o  t h e  de ta i l s  on page B. 

4. . .  Srnce must bascules must be e r e c t e d  rn the r r  open 

posr t  ron f loorbeams and srdewalk b r a c k e t s  should 

always be placed on t h e  t o e  side o f  t h e  connec t ion  

p la te .  This s u b j e c t  wrll be discussed in g r e a t e r  

dep th  l a t e r  in thrs  p r e s e n t a t i o n  and t h e r e  a r e  

some slrdes cover lng  th rs  issue. 
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CONSTRUC T I O N  RND FRBRICRTION DE TR IL  S 

1 .,. Srnce most connectrons on bascule brrdges a r e  e r the r  

reamed or dr r l led assembled, t h e  use o f  mlnrmum edge 

distances must be avorded. Rll edges d rs tances  should 
I 1 

be ~ n c r e a s e d  by a t least  8 rnch and p r e f e r a b l y  4 rnch. 

Wldths o f  connectron p l a t e s  should be ca l cu l a t ed  based 
I 

on p r e f e r e d  edge drstances and a  mrnrmum o f  2 rnch 

c learance between the  end o f  a member and t h e  weld o f  

connect  ron pla t e  ~t rs connected t o .  

I 
T r y  t o  keep s t r f f e n e r s  rn 2 rnch w ~ d t h  rncrements up 

8" wrde. Thrs permrts  a f a b r r c a t o r  t o  o rder  f l a t b a r s  

c u t  t o  length  only a t  19 t o  24 c e n t s  a  pound ve rsus  

a p l a t e  a t  25 t o  30 c e n t s  a pound, plus t h e  labor t o  

s t r r p  t o  w td th  and c u t  t o  length.  

Re fe r  t o  page no. "C" f o r  detar ls .  

2 ... The s t e e l  mrlls no longer r o l l  p l a t e s  In wrd ths  less 

t han  4 8  rnches whrch requrre t h e  fabricator t o  n e s t  

and combrne p l a t e s  rn order  t o  economrze and reduce  

scrap.  Thrs leads t o  t he  slabbrng and s t r rpp rng  o f  

f lange p l a t es .  I t  I S  much more e c o n ~ m ~ c a l  t o  keep 

a l l  t he  f lange p l a t e s  t h e  same wrd th  f o r  any one 

grrder and v a r y  t h e  thrckness rnstead. 

Refer  t o  page "D" f o r  a t yp r ca l  s ke t ch .  
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3 ... General ly a l l  bascule spans a r e  assembled and many 

connect rons  a r e  requrred by spec i f rca t ron t o  be 

reamed o r  d r i l l ed  a t  assembly. However t h e r e  a r e  

numerous connect rons  t h a t  do n o t  f a l l  rn to  th rs  

c a t a g o r y  where t h e  use o f  oversrzed holes should be 

a  /lowed. For  example; when s t r ~ n g e r s  and srdewa lk 

members r e s t  on t h e  t op  f lange o f  f loorbeams and 

b r a c k e t s ,  and l a t e r a l  bracrng connect. ions. I n  some 

cases t h e  engrneer may want t o  spec r fy  t h a t  a t r r a l  

assembly be made o f  rtems uhrch were no t  requrred t o  

be ream assembled, such as approach spans , srdeualk 

sec t  rons and machinery pla t forms. 

4. , ,  Where c a n t i l e v e r  srdewalk b r a c k e t s  a re  requrred r t  would 

s impl i fy  t h e  c o n s t r u c t  ion i f  t h e  connect  ron was 

desrgned w i t h  t h e  web connect  run havrng enough capacr ty  

so a  t r e  p l a t e  would no t  be requtred. Tie p l a t e  t y p e  

connect  ions r e q u i r e  geometr ic c o n t r o l  rn t h r e e  d r rec t  rons 

and can cornplrca t e  t h e  barr rer  connec t ion  and t h e  gt rder  

g r i d  Jo r ing  suppo r t  bar ,  addrng t o  t h e  c o s t s .  

Refer  t o  page no. "E" f o r  detar ls .  
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5... Floorbeam and counterwerght  g r rders  requ i re  specral 

a t  t e n t  run when rt comes t o  e r e c t  ion. Most o f  t h e  

problems w e  encoun te r  dur ing t h e  process  o f  p repar ing  

shop d e t a i l s  r e l a t e  t o  t hese  members. Rll o f  t hese  

preces have t o  be lowered and swung rn from above srnce 

t h e  leaf  IS usua l ly  rn t h e  uprrght  posrtron. Thrs means 

the  f loorbeam must be on t he  t o e  slde o f  t he  connect  /on 

p late.  I n  o rder  t o  swrng pas t  ad j acen t  s t i f f e n e r s  t h e  

length o f  t h e  f loorbeam may have t o  be shor tened  , whlch 

Increases t h e  wrd th  o f  t h e  connectron . Many trmes 

t he  c r o s s  grrder connec t  /on has t o  be desrgned so t h e  

c ross  g i rder  can be dropped in between t he  bascule g i rde r  

f langes srnce t h e r e  rs r n s u f f ~ c r e n t  c learance t o  swrng t h e  

member pas t  t h e  t r unn ion  or o t h e r  de tar ls  rn t h e  v r c i n r t y .  

Floorbeams t h a t  a r e  almost as deep as t h e  grrder  may 

requrre a s e p e r a t e  knee b racke t  a t  t h e  ends whrch could 

be e rec ted  pr ror  t o  t h e  f loorbeam. Thrs avords a p o t e n t ~ a l  

e rec t i on  problem because t h e  f loorbeam could be deeper 

than the  gr rder ,  srnce r t  swrngs rn f rom t he  shallower s ide. 

PRGE No 5 
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7-6 
G . , ,  The specr f rca t  rons f o r  t h e  p r o j e c t  should g rve  t h e  

c o n t r a c t o r  and f a b r i c a t o r  t h e  opt ron t o  shrp a l l  or  

p o r t r o n s  o f  t h e  s t r u c t u r e  shop assemblred. Thrs would 

s a v e  dupl rcat ron o f  e f f o r t  In drsassemblrng and t h e n  

reassemblrng In t h e  f re ld .  Typrca l ly  t h e  fab r rca  t o r  and 

c o n t r a c t o r  wrll work o u t  t h e s e  opt rons p r i o r  t o  t h e  brd. 

7,.. When t u r n e d  b o l t s  a r e  r e q u ~ r e d  t h e  hole s i ze  specr f red 

shou ld  be In s t a n d a r d  dr r l l  srzes,  wr th  t h e  b o l t  being 

non-s tandard  drameter,  s ince  t h e  b o l t  must be specral ly 

machined anyway. When a non -s tandard  hole srze 1s shown 

t h e  f a b r r c a t o r  w r l l  have  t o  custom order  spec ia l  d r ~ l l  

b ~ t s  a t  a c o s t  o f  ove r  500  do l l a rs  apiece. Thrs adds 

unnecessary  c o s t s  t o  t h e  p r o j e c t  f o r  no e x t r a  va lue.  

$.,. Cast rngs  t h a t  have weld repa r rs  should r e q u i r e  s t r e s s  

re l rev ing .  The j o b  specr f rca t rons  should c l e a r l y  s t a t e  

t h e  grade and c lass  o f  re l revrng requrred. 

9,,. Hvord unnecessary  machrnrng on openrng: f o r  preces 

t h a t  have addi t ronal  machine to le rances  bu r l t  r n t o  

them. f l  good example is on  span lock c a s t  rng openings. 

10.,, Fu l l  p e n e t r a  t ron welds c r e a t e  h e a t ,  whrch t h e n  

causes d r s t o r t r o n  and warprng o f  t h e  f lange,  so  

avord t h e  use  o f  f u l l  p e n e t r a t r o n  weldrng on t h e  

ends o f  s t r f f e n e r s  t h a t  bear  agarnst  a  f l a n g e  on 

whrch a shoe or  b r a c k e t  connec t  t o .  

RRSHTO grves  t h e  desrgner t h e  o p t l o n  t o  mrll t o  

bear and f r l l e t  weld In l ieu of  a  f u l l  p e n e t r a t r o n  

we Id. 
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I I  ... Paint ing sys tems today  c rea  t e  more problems than  any 

p a r t  o f  f ab r i ca t i on .  The fol lowing Items a r e  ways t h a t  

may r e l i e v e  some o f  t h e  problems. 

f l  ... allow t h e  use o f  weld t h r u  pr imers.  

B ... Do n o t  s p e c i f y  pa in t ing  t h e  inside o f  holes o f  

members t h a t  a r e  shrpped shop assembled, especral ly 

i f  p r eb l as t  and prepa in t  ing is a /lowed. 

C ... Rvoid p u t t i n g  t h e  f i na l  coat  o f  pa in t  on in t h e  shop 

unless t h e  s t r u c t u r e  is shipped shop assembled. 

D ... a vord mult iple o r  specral coa t ings o f  coun te rwe igh t  

b locks.  
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Q - 7  

SHOP RND FIELD RL IGNMENT 

One o f  t h e  major  problems c o n f r o n t r n g  t h e  fabr rca  t o r s  

today  is  t h e  lack o f  cons rs tency  rn t h e  alignment 

to le rances  from p r o j e c t  t o  p r o j e c t ,  s t a t e  t o  s t a t e  and 

engrneer t o  engineer. It IS d r f  f e r c u l t  t o  unders tand  

why t h e  i n d u s t r y  - nno t  es tab l i sh  a s t anda rd  . 

Once a s t r u c t u r e  has been assembled and has been checked 

on a da i l y  basrs, and rs w i t h i n  t he  s p e c r f ~ e d  to le rances  

the re  should no t  be requ i rements  f o r  exac t  readrngs t o  check 

dirnensrons t h a t  have been prevrous ly  checked. We recommend 

the  use o f  a GO/NO GO t y p e  gage. 

RII check dimensrons should be per formed in t h e  mornrng 

be fo re  t h e  s t r u c t u r e  s t a r t s  t o  move due t o  t h e  /nc reases  

rn tempera tu re  as t h e  day goes on. There I S  no way t o  

c o n t r o l  t h e  movement o f  t h e  assembly, so t h e r e f o r e  any 

drrnensrons t a k r  l a t e r  in t h e  day,  may n o t  be c o r r e c t .  

Las t  b u t  n o t  leas t  when w r r t i ng  t h e  spec i f i ca t i ons  f o r  

a p r o j e c t  do no t  go ove rboa rd  In descr ibrng t h e  e x a c t  

methods and procedures  t o  be used dur ing  t h e  f a b r i c a t i o n  

and assembly process .  E v e r y  fab r l ca  t o r  has methods whrch 

work b e s t  f o r  t h e i r  shop and srnce t h e  f rna l  respons rb r l i t y  

f o r  t h e  f i t  and o p e r a t i o n  belongs t o  t h e  c o n t r a c t o r  a n d  

therr s u b c o n t r a c t o r s  , t h e  a c t u a l  methods used must be l e f t  

up t o  them p r o v i d ~ n g  i t  con forms t o  t h e  spec i f rca t rons .  
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WHERE EVER POSSIBLE KEEP DECK L E V E L  TRRNSVERSEL Y 

WHICH W I L L  MRKE THE WEBS OF THE STRINGERS VERTICRL. 

WHEN STRINGER S ITS  ON F B  WHEN STRINGER FRRMES I N T O  FB 

WHEN BRSCULE SPRN HRS fl CROSS SLOPE 



I \ TO MRTCH F L G  

BEVELED F I L L  \ 
REOUIRED LRTERRL BRRCING WHEN PLRNE 

I S  FIT BOTTOM F L G  O F  GIRDER 

WHEN THE FLOORBERMS RRE SET NORMRL TO GRRDE , BEVELED 

B I L L S  CRN BE EL IMINRTED.  T H I S  RLSO R P P L I E S  TO THE LRTERRL 

BRRCING PLRTES WHEN THE BRRCING PLRNE I S  L OCRTED RT THE 

BOTTOM FLRNGE OF THE FLOORBERMS. 
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8 PROVIDE FOR PREFERED EDGE DISTANCES EG: I: FOR 87 DIA BOLTS. 

@ PROVIDE i' MINIMUM CLEARANCE FROM EDGE OF FILLET WELD 

@ INCLUDE ALLOWANCES FOR NOTES 1 8 2 IN DETERMINING STIFFNENER WIDTH. 

NORMALLY A 7;. WIDE STIFFENER IS REOD FOR THE CONNECTION SHOWN. 

@ KEEP GUSSET PLA TES RECTANGULAR 

@ TERMINATE WELDS 2 SHORT OF EDGE 

@ AVOID ALL AROUND WELDS . OMIT WELD ON FAR SIDE. 

@ A VOlD CLIPS ON STIFFENER AND LOWER CHANNEL TO A VOlD COPING. 
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SLABBING A NO S TRIPPING 

b 4 

THE STEEL MILLS NO LONGER ROLL PLATES IN WIDTHS LESS THAN 48 INCHES. 

THE FABRICATORS ARE REOUIRED TO COMBINE PLATES AND NEST THEM IN ORDER TO 
ECONOWE AND REDUCE SCRAP. 

4 

THE ORDERED PLATE ENDS ARE PREPARED AND THEN WELDED TOGETHER . AS SHOWN . 
THE INDIVIDUAL FLANGE PLATE ASSEMBLIES ARE THEN FLAME CUT TO THEIR FINISHED 

WIDTHS BY MUL TlPL E TORCHES. NON- DES TRUCTIVE TESTING IS PREFORMED PRIOR TO 

THE FLANGE PLATE ASSEMBLIES BEING WELDED TO THE WEB PLA TES 

7 - AVOID TRANSITIONS IN FLANGE WIDTH IN ANY ONE GIRDER f VARY THICKNESS INSTEAD I 
THIS WILL ELIMINATE EXTENSION TABS AND RUN-OFF BARS. 

2 - A VOID CHANGING FLANGE PLATE THICKNESSES . IT MAYBE MORE ECONOMICAL TO ZXTEND 

THE THICKER FLANGE . THE COST OF A SPLICE MAY EXCEED THE MATERIAL COSTS. 

I 
-T Rl I 

IN THE ABOVE SKETCH THE COST OF SPLIClNG THE SLAB WHICH INCLUDES HANDLING. 

BEVELING. GRINDING AND TESTING. WOULD BE ABOUT 1000 DOLLARS LESS THAN 

FABRICA TlNG ONE INDIVIDUAL FLANGE e ASSEMBLY A T A TIME. 

t G t - 
I I PREOUALIFIED A WS FULL 
/ \  TYPE SHOULD BE A T FA 

20'-2 
G 

4 0 ' - 0  - c - - 

q ORDERED PL 1 ,(- ORDERED PL 2 

------,----------- 
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t 
PENERA TION WELD 

SRICA TORS OPTION 

20'-2 - - C 

ORDERED PL 3 
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KEEP CONSTANT 
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--c CUT LINES 
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