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Col.umbus Dr l .ue B r i d g e ,  one of' t h e  l a r g e s t  ntouable b r i d g e s  

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

t h e  C i t y  o f  Chi.cago. The f o l l o w i n g  paragraphs  d e s c r i b e  

t h e  p l a n n i n g  and d e s i g n  o f  t h i s  new g i a n t ,  and culminates 

w i t h  some u n i q u e  a s p e c t s  o f  i t s  c o n s t r u c t i o n .  



2 .  PLANNING 

The C o l u m b u s  D r i u e  B r i d g e  o u e r  t h e  C h i c a g o  R i u e r  i s  t h e  

m a i n  l i n k  b e t w e e n  t h e  new I l l i n o i s  C e n t r a l  A i r  R i g h t s  a n d  

S t r e e t e r u i l l e  D e u e l o p m e n t s  l o c a t e d  in t h e  h e a r t  o f  

C h i c a g o .  'The I . C .  Q i r  R i g h t s  d e v e l o p m e n t  i s  l o c a t e d  o n  t h e  

f o r m e r  I l l i n o i s  C e n t r a l  R a i l r o a d  Y a r d  and  i .s a n  8 3 - a c r e  

c i t y  w i t h i n  a  c i t y  j u s t  n o r t h e a s t  o f  t h e  famous C h i c a g o  

e l e v a t e d  "L.oopU . 

To s e r u i c e  t h e  I . C .  O e u e l o p r i ~ e n t  a m u l t i - l e u e l  roadruay 

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

u a r i o u s  t r a f f i c  f u n c t i o n s .  The u p p e r  l e u e l  p r o u i d c ~ s  

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

t h r o u g h  t r a f f i c ,  and  t h e  l o w e r  l e v e l .  i s  u t i l i z e d  f o r  

d e l i u e r i e s  . Col i r lnbus D r i u e ,  ~ h l b ~ i c h  i s  i p a r a l l e l  t o  a n d  

h a l f w a y  b e t w e e n  M i c h i g a n  Avenue a n d  L a k e  S h o r e  D r i u e ,  i s  

t h e  i r l a j o r ,  new, n o r t : l i - s o u i h ,  t h r o u g h  s t r e e t  i n  t h e  

d e v e l o p m e n t .  The  Co lumbus D r i u e  B a s c u l e  B r i d g e  c a r r i e s  

t h e  i n t e r m e d i a t e  l e v e l  o f  Columbus D r i u e  a c r o s s  t h e  

C h i c a g o  R i u e r .  

To a 1 l e u i a t : e  ' r a f f i c  c o n g e s t i o n  i t  was e u i d e n t  t h a t  a  new 

C i ~ i c a q o  i i i . u e r  b r i d g e  ~ . o o u l d  be rc !qu. i red a t  Col i~rr~br. is Dr iuc ,  

So t h e  Columbus D r i u e  B r i d g e  was c o n c e i v e d  a n d  became t h e  

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

o u e r  40  y e a r s .  

As p a r t  o f  t h e  I . C .  D e u e l o p n ~ e n l  t w o  90 - -deg ree  t u r n s  a l o n g  

L a k e  S h o r e  D r i u e  hnue  b e e n  e l i m i n a t e d .  The new Co lumbus 

D r i u e  e x t e n s i o n  was d e s i g n e d  t.o p r o v i d e  a  dr!to!rr f o r  

t r a f f i c  d u r i n g  t h i s  c o n s t r u c t i o n .  

T r a f f i c  p r o j e c t i o n s  i n d i c a t e d  t h a t  a  s i x  l a n e  r o a d ~ * i a y ,  

w i t h  p r o u i s i o n  f o r  a  l e f t  t u r n  s t o r a g e  l a n e  a t  t h e  s o u t h  

end,  w o u l d  be r e q u i r e d  a t  t h e  necr r i u e r  c r o s s i n g .  The  



r e s u l t a n t  s t r u c t u r e  w i d t h  of  111 f e e t  i n c l u d e s - a n  86 f o o t  

roadway, a 4 f o o t  median and two 10 '--6" s.ide!*ralks. The 

span l e n g t h  of 269  f e e t ' w a s  d i c t a t e d  by t h e  201 f o o t  

channe l  w i d t h ,  and t h e  requirernet i t  f o r  a  prclrne~iade unde r  

t h e  b r i d g c  at .  t h c  s o u t h  dockin~i~.ll. t o  connect.  porCions  of  a 

planned r i u e r f r o n t  p a r k .  

For r i v e r  t r a f f i c  t h e  s t r u c t u r e  p r o u i d e s  21  f o o t  v e r t i c a l  

c l e a r a n c e  f o r  a  w id th  of 17'7 f e e t  when t h e  b r i d g e  i s  

c l o s e d  and  i n f i n i t e  c l e a r a n c e  f'or a  channel.  w i d t h  of  180 

f e e t  wl .~en  f'u:lly opened .  Ref'crence i s  rrlade t o  E x h i b i t  1 

f o r  G e n e r a l  P lan  and E l e u a t i o n .  

With t h e  b r i d g e  l o c a t e d  n e a r  t h e  l a k e  f r o n t ,  G r a n t  Park 

and m a j o r  new comntercial and r e s i d e n t i a l  deue lopmen t s ,  

a e s t h e t i c s  was cor t s idered  t o  be oF utrnost i m p o r t a n c e .  The 

h i g h l y  v i s i b l e  l i n e s  of t h e  b r i d g e  s u p e r s t r u c t u r e ,  b r i d g e  

lhousc, r a i l i n g s  and coun l . c? r~~~e iq l ? t  c ~ n c l o s u r e s  were a n a l y z e d  

t o  d e u e l o p  a  s i l o u e t t e  which would complement t h e  

a r c i i i t e c t u r e  of  t h e  b u i l d i n g s  p lanned  f o r  t h e  immedia te  

u i c i n i t y .  Co lo r  schemes and t h e  u s e  of g r a n i t e  f a c a d e  

were :irl.i~ct:ed i n  o r d e r  t:o make \.lie b r i d g e  i3rca lrlirrc 

a t t r a c  t i u c .  



A f t e r  t h e  p l a n n i n g  f o r  t h e  b r i d g e  was c o m p l e t e d  by 

T r a n s p o r t a t i o n  P l a n n e r s  o f  t h e  C i t y  o f  C h i c a g o ,  'he d e s i g n  

o f  t h e  s t r u c t u r e  was begun by t h e  C i t y ' s  Bureau  o f  

E n g i n e e r i n g ,  Depar t rnen t  o f  P u b l i c  Works w i t h  {.he 

a s s i s t a n c e  of E n v i r o d y n e  E n g i n e e r s  a s  d e s i g n  c o n s u l t a n t s .  

The d e s i g n  col i forms t o  t h e  AfiSHl-0 S p c ? c i f i c a t : i o n s  f o r  

Movable Highway B r i d g e s ,  a n d  a d d i t i o n a l  s p e c i f i c a t i o n s  

e s t a b l i s h e d  by t h e  C i t y  o f  C h i c a g o  For  mouab le  b r i d g e s .  

I n  t h e  f o l l o w i n g  s e c t i o n s ,  v a r i o u s  a s p e c t s  o f  t h e  d e s i g n  

w i l l  b e  d i s c u s s e d ,  : i i i c l u d i n g  s u b s t r u c t : u r e ,  s u p e r s t r u c t u r e ,  

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

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

g a g e  i n s t r u n i e ! n t a t i o n .  

The f i x e d  p o r t i o n s  o f  t h e  b r i d g e  a r e  s u p p o r t e d  by 46 

c a i s s o n s ,  2 3  f o r  e a c h  s i d e ,  r a n g i n g  i n  s i z e  f r o m  4 f - o a t  t o  

7 foot .  i n  d: iarr ioter .  U e l l e t l  ca : i i ssons ,  f o u n d e d  on  h a r d p a n ,  

w e r e  rlt:il..izetl a t  l..igl.~t'ly l.oadczd a r e a s ,  s u c h  a s  u n d e r  Lhcx 

cuui .~ tcr l*rc ight  p i t  e n c : l o s u r e  w a l l s .  W i t l h  t1.1~. h e a v y  l o a t l s  

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

s e t t l e m e n t  d u e  t o  s o i l  d i s p l a c e r r i e n t  c a u s e d  by f u t u r e  

a d j a c e n t  c o n s t r u c t i o n ,  t h e  c o u n t c ! n ~ ~ c ? i g l i t  p i C s  a r e  

s u p p o r t e d  by c a i s s o n s  e x t e n d e d  ~ I A I O  f e e t  i n t o  s o u n d  

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

r e f e r  t o  E x h i b i t  2 .  

The p i t s  p r o u i d e  s p a c e  f o r  t h e  c o u n t e r w e i g h t  when t h e  

b r i d g e  i s  i n  t h e  r a i s e d  p o s i t i o n .  The botCom o f  t h e  p i t  

f l o o r  i s  : l o c a t e d  2 8  f e e t  bc.lot*l g r a d e  arid p i t  w a l l s  a n d  

f l o o r  a r e  d e s i g n e d  For  a  f u l l  h y d r o s t a t i c  h e a d  o f  w a t e r .  

ConsequenLly  t h e  p i t s  a r e  m a s s i v e  c o n c r e t e  s t r u c t u r e s .  



The p i t  r i v e r  w a l l  i s  s even  f e e t  t h i c k  a t  t h e  b a s e  and i t :s  

c o u n t : e r f o r t  i s  1 3  f e e t  t h i c k .  The piit s l a b  i s  4 ' - - 6 "  

t h i c k .  More t h a n  11,600 c u b i c  y a r d s  of c o n c r e t e  and 1 . 7  

r n i l l i o ~ . ~  pounds  of  r e in ro rce rnen t  s t e e l  were used i n  t h e  

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

The mouab1.e p a r t  s u p e r s t r u c t u r e  i s  con!posed of  f o u r  welded 

box g i r d e r s  p e r  l e a f .  The roadway deck i s  a  f i u e  i n c h  

open s t e e l  g r a t i n g  sys t em s u p p o r t e d  by s t r i n g e r s  and 

Floorbcarns ,  which span  between t h e  box g i r d e r s .  To 

r e d u c e  t h e  w e i g h t  o f  t h e  s t r u c t u r e  and t o  i n s u r e  a m i n i m u n !  

of d i f f c ? r e n i r i a l  d e f l e c t i o n  between a d j a c e n t  box g l i r d e r s ,  

t h e  f l o o r b e a m s  a r e  deep  V i e r e n d e e l  t r u s s e s .  The s i d e w a l k  

i s  a two i n c h ,  conc reke  F i l l e d  g r a t . i n q  s u p p c ~ r t e d  by 

s t r i n g e r s  and b r a c k e t s  c a n t i l e u e r e d  from t h e  o u t s i d e  of 

t h e  e x t e r i o r  box g i r d e r s .  

The f i x e d  p a r t  s u p e r s t r u c t u r e  i s  a  r e i n F o r c e d  c o n c r e t e  

deck and s t r i n g e r  sys t em s u p p o r t e d  on s t e e l  f r a m e s .  

Comparing t h e  Columbus Dr ive  Br idge  t o  o t h e r  b a s c u l e  

b r i d g e s  i n  t h e  C i t y  o f  Ch icago ,  one  o f  t h e  most n o % a b l e  

f e a t u r e s  i s  t h e  u s e  of  we lded ,  d e c k - t y p e ,  box g i r d e r s  

r a t h e r  t h a n  t h e  more t r a d i t i o n a l  t h r o u g h  t r u s s  members. 

During t h e  e a r l y  d e s i g n  p h a s e ,  v a r i o u s  t r u s s  and g i r d e r  

t y p e s  were e v a l u a t e d  f o r  t h e  main movable s u p p o r t  

mc~rnbors. Due t o  t h e  s t r u c t u r a l  d e p t h  I - i n ~ i t a t i o n s  c r e a t e d  

by t h e  r e q u i r e d  channe l  h e i g h t ,  i t  was found  t h a t  u se  o f  

ti~ro main g i r d e r s  o r  t r u s s e s  was n o t  f e a s i b l e ,  s i n c e  t h e  

111 f o o t  b r i d g e  w i d t h  would r e q u i r e  e x c e s s i v e l y  deep  

f  loorbearns . 



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

mee ibers  i n d i c a t e d  t h a t  u s i n g  t h r o e  riiain m e m b e r s  w o u l d  

r e d u c e  t h e  f a b r i c a t i o n  a n d  e r e c t i o n  c o s t s ;  h o w e u e r ,  t h e  
l o n g  f l o o r b e a r n s  r e q l ~ i r e d  hrould  i n c r e a s e  t h e  t o t a l  w e i g h t  

oiz s t r u c t u r a l  s t e e l .  fl c o s t  a n a l y s i s  i n d : i c a t e d  t h a t  l:,he 

i n c r e a s e  i n  f a b r i c a t i o n  a n d  e r e c t i o n  c o s t s  o f  a f o u r  m a i n  

member  syst:e!n i s  a p p r o x . i r n a t : e l y  i?c lual  t o  t h e  c o s t  of '  t h e  

a d d i t i o n a l  s t e e l  r e q u i r e d  f o r  a t h r e e  member  s y s t e m .  

Rn a d d e d  a d u a n t a g e  o f  a  f o u r  rnain  member s t r u c t u r e  i s  t:hatr 

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

t h e  i n t e r i o r  t r u s s e s  o r  g i r d e r s .  W i t h  t h i s  a r r a n g e m e n t  

t h e  c o u n t e r h i c ? : i g h t  s e c t i o n s  betihieen t h e  e x t e r i o r  a n d  

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

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

c; 11 o r  t t o  e I .  i in.i t i  a i: e  i 11 t: e r f' c r e  12 c  e  1~1.i I: h  k l i  e  t r u 1.1 r~ i o  i? g  i r d e  r 

coiuiril.is. To  prouic lc!  a n  e f f ' e c t i u e  c o u n t c ! r k t r ~ i g h t  i n  a  t h r e e  

ina-iii meinber s t r u c l u r e  i~ioulc l  r e q u i r e  a d d e d  c o s t  i n  e i t h e r  

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

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

F o r  t h e s e  r e a s o n s  a f o u r  m a i n  s u p p o r t  member  s t r u c t u r e  w a s  

s e l . ~ c l : e d  . 

V a r i o u s  t r u s s  a n d  g i r d e r  t y p e s  k~erc? c o n s i d e r e d  f o r  t h e  

m a i n  s u p p o r t  rnernbc4rs. I P r a t t  a n d  W a r r e n  t r u s s e s  ihaue b e e n  

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

e c o n o m i c a l .  H o w e u e r ,  d u e  t:o \:he s t r u c t . u r a l  dc?pt:h 

l i r r i i t a t i o n s  c r e a t e d  by t h e  c h a n n e l  h e i g h t ,  a t h r o u g h  t r u s s  

d e s i g n  k i i t l h  t h e  ul:)pc>r c h o r d s  p e 1 1 e t : r a t i r i g  t h e  d e c k  w o u l d  b e  

r e q u i r e d .  T h i s  w o u l d  c r e a t e  a s a f e t y  h a z a r d  t u  t r a f f i c ,  

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

a n d  d e t r a c t  f r o m  t h e  a p p e a r a n c e  o f  t h e  s t r u c t u r e .  

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

w i t h  a d e q u a t e  c l e a r a n c e  f o r  r i u e r  t r a f f i c  u n d e r  t h e  

i b r i d q e ,  b u t  w i t h o u t  t h e  h a z a r d o u s  t r u s s e s  p r o j e c t i n g  a b o u e  



t h e  d e c k ,  i t  was (Jecided t h a t  f o u r  box g i r d e r s  l o c a t e d  

c o n i p l e t e l y  under  t h e  deck t~iould be u t i l i z e d  t o  s u p p o r t  

each  l e a f .  

To min i r r~ iz t '  F-iald e r e c t i o n  o p e r a t i o n s  and t o  p r o v i d e  a n  

a e s t h e t i c a l l y  p l e a s i n g  s t r u c t u r e ,  each  box g i r d e r  i s  

d i v i d e d  i . n t o  t k ~ o  segmen t s ,  t h e  r i u e r  arm and t l . ~ c ?  anchor  

arm.  T h e s e  segments  a r e  b o l t e d  t o g e t h e r  a t  one  f i e l d  

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

and c o m p l e t e l y  h idden  from uiew by t h e  f i x e d  b r i d g e  

e n c l o s u r e .  Th i s  c o n n e c t i o n  r e q u i r e d  484 1 -1 /4  i n c h  

d i a m e t e r  Fi4-90 and 7 4  7 / 8  i n c h  d i a m e t e r  b325 h i g h  s t r e n g t h  

b o l t s .  Because of  t h e  s i z e  of  t h e  b r i d g e  and u n i q u e n e s s  

of t h e  d e s i g n ,  an  i n v e s t i g a t i o n  was made t o  d e t e r m i n e  t h e  

f e a s i b i ' l . i . t y  of cons t ruc t : ing  such  a  s t r u c t : u r e .  The orrtconie 

o f  t h e  i .~ iues t : i : j a t io~i  was t h e  Stcie l  Erecf::i.on Sc?querrce shown 

i n  Exhibi-i: 3 .  Modern shop F a b r i . c a t i o n  rrietl?ods c0mbi.nc.d 

w i t h  c l o s e r  khan norinal qua:i.i.ty c o n l r o l  recjuirernenls  inadc, 

t h i s  s i n g l e  c o n n e c t i o n  g i r d e r  d e s i g n  p o s s i b l e .  

The r i u e r  arm segments  c a n t i l e v e r  1 2 1  f e e t  o v e r  t h e  r i v e r  

and p r o v i d e  s u p p o r t  f o r  t h e  mouable roadway and 

s ide l r ia lks .  The r i u e r  arlns a r e  2 ' ~ - 6 "  wide and ua ry  i n  

dc?pth f rom f o u r  fecvt a t  t h e  c e n t e r  break t o  2 2  F e e t  a t  t h e  

l i u e  l o a d  b e a r i n g .  The f l a n g e  plat :es  a r e  f rom 1-1 /2  t o  3 

i n c h e s  i n  t h i c k n e s s  and t h e  web p l a t e s  ua ry  f rom one  t o  

two i n c h c s .  Each r i u e r  arm w e i g h t s  92  t o n s .  

Located a t  t h e  c e n t e r  o f  e a c h  a n c h o r  arrri i s  t h e  2 4  i n c h  

d i a m e t e r  krunni.on o r  c e n t r a l  p i v o t i n g  p o i n t  a b o u t  which 

t h e  l e a f  r o t a t e s .  The a n c h o r  arrri segrncnls a l s o  s u p p o r t  

t h e  c o u n t e r w e i g h t  boxes and t h e  r ack  g c a r s  which a r e  used 

t o  d r i u e  t h e  b r i d g e .  

t i e ca~ i se  t h e  anchor  arm assernhly i s  a c t u a l l y  a  r i g i d  f r a m e ,  

tchere was concern  t h a t  r e s i d u a l  s t r c s s e s  would be induced  



b y  w e l d i n q ,  e s p e c : i a l l y  i f  Fui1.l p e n e t r a t i o n  w e l d s  wc?re 

r e q u i r e d .  6 s t u d y  o f  t h o  r e s i d u a l  s i r e s s e s  was niade and  

i t  was d e t e r m i n e d  t h a t  p a r t i a l  p e n e t r a t i o n  w e l d s  w o u l d  b e  

a d v a n t a g e o u s  f o r  c e r t a i n  p o r t i o n s  o f  t h e  b o x  g i r d e r .  The 

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

f a b r i c a t i o n  c o s t s  by  a l s o  r e s u l t e d  i n  a  r e d u c t i o n  o f  t o t a l  

s t r e s s ,  p a r { - i c u l a r l y  i n  sorne OF t h e  c r i k i c a l  rnernbers oF 

t h e  a n c h o r  a r m .  P l a t e  t h i c k n e s s  i n  t h e  a n c h o r  a r m  v a r y  

f r o m  one t o  F o u r  i n c l i e s  and  e a c h  a n c l ~ o r  a rm segmen t  w r? ighs  

9 7  t o n s .  

i ) e s i g r i  o f  t i l e  f i x e d  p a r t  o f  t h e  s u p e r s t r u c t u r e  i n c l u d e d  

s t i ~ d i c s  o f  a l t e r n a k i u e  me thods  o f  s u p p c i r t i n g  t i l e  i f l a i n  

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

l i i n i t s  t o  tile r e a r  b r e a k  o f  Clie r i iouable l e a u i ' s .  

S t ~ i d i e s  o f  systcirris f o r  s u p p o r t i n g  t h e  m a i n  t r u n n i o n s  

i n c l u d e d  1 o i 1 g i l : u d i n a l  S - - g i r d e r s  f 'or e a c h  : i n t : e r i o r  L run l . i i . o~ i  

b e a r i n g  a n d  a  cornmon c r o s s  g i r d e r  s u p p o r t i n g  a 1 1  t r u n n i o n  

b e a r i n g s .  Tl ie S - - g i r d e r ,  lh ih ich d e r i u e s  i t s  narnes f r o m  i t s  

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

s p a n n i n g  f'rom f r o n t  t o  b a c k  o f  t l i e  c o u n t e r w e i g h t  p i t s .  

With a  m o v a b l e  l e a f  c o n s i s t i n g  o f  f o u r  m a i n  t r u s s e s  o r  

y~ i r c?c ! r s ,  s i x  S - g i r d i . r s  t\roultf L?c r e q u i r e d  f ' o r  ~ ! r t c i i  l o a f ' .  

The o u t e r  t r u n n i ~ o n s  w o u l d  b e  s u p p o r t e d  o n  b r a c e d  c o l u m n s .  

Due t o  t h e  s p a n  r e q u i r e m e n t  o f  47 f e e t  f'rorn f r o n t  t o  b a c k  

o f  t l i c  c o u n t e r w e i g h t  p i t s ,  t i l e  S - g i r d e r  s u p p o r t  systerns 

p r o u e d  t o  13e u i i e c o i i o ~ n i c a l . .  

The c r o s s  g i r d e r  t r u n n i o n  s u p p o r t  s y s t e m ,  w h i c h  was 

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

b o x  g i r d e r s ,  w h i c h  p a s s  t h r o u g l i  t h e  m a i n  s u p p o r t  meirrbers 

o f  t l i o  i:iouabie l e a u e s .  The i r u i i n i o n  g i r d e r s  arc! s u p p o r t e d  

by  t w o  co lumns  l o c a t e d  b e t w e e n  t h e  t w o  i n t e r i o r  g i r d e r s  



and a n o t h e r  two columns embedded i n  t h e  s i d e  w a l l s  of t h e  

c o u n t e r w e i g ! ? t  p i t .  Sub- -p i e r s  a r e  l o c a t e d  under  c.ac1-1 

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

Tile coinrnon p r a c t i c e  i n  b a s c u l e  b r i d g e  des:i(jn i s  t o  leauc? 

an open j o i n t  a t  t h e  c e n t e r  and r e a r  b r e a k s  i n  t h e  roadway 

and s i d e t ~ ~ a l k s ,  Howeuer, t h e  Coluinbus Dr iue  Br idge  u s e s  an 

i n n o v a t i v e  method of  s e a l i n g  t h e  r e a r  b r e a k s ,  p r o h i b i t i n g  

w a t e r  and  d e i c i n g  s a l t s  f rom c o r r o d i n g  t h e  s t e e l  framework 

and p i t  s u b s t r u c t u r e .  R t  t h e  c e n t e r  b r e a k ,  a  un ique  

h inged  a n d  s p r i n g  l o a d e d  t r a n s i t i o n  p l a t e  spans  t h e  

opening  and  p r o u i d e s  p o s i t i v e  c o n t a c t  t o  t h e  a d j o i n i n g  

l e a f  i n  t h e  c l o s e d  p o s i t i o n .  These d e s i g n s  e l i m i n a t e d  t h e  

open gap  a t  t h e  c e n t e r  and r e a r  b r e a k s .  

R3.1  s t r u c t u r a l  e ie r r te~ i t s  were F a b r i c a t e d  f'roln A S r M  A580 

s t e e l  b e c a u s e  o f  i t s  h i g h  s t r e n g t h  and w e a t h e r i n g  

c h a r a c t e r i s t i c s .  R t :o ta l  o f  more t h a n  1 2 . 6  i t r i l l i on  pounds 

of s t e e l  i s  i n c o r p o r a t e d  i n t o  t h e  movable p a r t s .  The 

b a s c u l e  l e a v e s  a r e  c o u n t e r - b a l a n c e d  by 3,000 t o n s  o f  

heavyweight  c o n c r e t e  and 700 t o n s  of  s t e e l .  and c a s t  i r o n  

b l o c k s .  

As an added c o r r o s i o n  d e t e r a n t ,  a l l  s t r u c t u r a l  s t e e l  

r e c e i v e d  one shop c o a t  and two f i e l d  c o a t s  o f  an  a c r y l i c  

l a t e x  ernuls ion p a i n t .  The f i n a l  c o a t  i s  d a r k  b r o n z e .  

The d e s i g n  of t h e  o p e r a t i . n g  rilacliinery i.nc1udt.d e v a l u a t i o n  

of  v a r i o u s  t y p e s  of  d r i v e  s y s t e m s ,  r a c k s ,  b e a r i n g s ,  and 

c e n t e r  l o c k s .  

The d r i v e  sys t ems  c o n s i d e r e d  were c o n v e n t i o n a l  open s p u r  

y e a r  t r a i n s  and h e l i c a l  o r  h e r r i n g b o n e  g e a r  speed  

r e d u c e r s .  R n  open s p u r  g e a r  t r a i n  w i t h  two p a r a l l e l  



s h a f t s  be tween  t h e  r ack  pi .nion s h a f t  and t h e  motor s h a f t  

a long  w i t h  t h e  l a r g e  g e a r s  r e q u i r e s  a  l a r g e  amount of  

s p a c e  w i t h i n  t h e  c o u n t e r w e i g h t  p i t  e n c l o s u r e  and an  

e x t e r i s i u e  m a i ~ i t e n a n c e  program. O n  t h e  o t h e r  lliind speed  

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

i n  h i g h e r  e f f i c i e n c y .  b e t t e r  r e 1 i a b : i l i t y  and l e s s  

m a i n t e n a n c e .  The dr ' iue  systerii was ,  t h e r e f o r e ,  dc!sigrircl 

w i t h  a  s p e e d  r e d u c e r .  

- ! h e  f e a s i b i l i t y  of u s i n g  an  e x t e r i o r  c i r c u l a r  r ack  on t h e  

bot tom c h o r d  r a t h e r  t h a n  an  i n t e r i o r  c i r c u l a r  r ack  was 

i n v e s t i g a t e d .  The e x t e r i o r  l o c a t i o n  b~ou ld  p r o t e c t  t h e  

r ack  and p i n i o n  from darnage due  t o  o b j e c t s  becoining lodged  

i n  t h e  t e e t h ;  howeuer, t h e  main d r i v e  machinery would have 

t o  he p l a c e d  a t  a  lower  e l e u a t i o n  t h u s  s u b j e c t i n g  t h e  

machinery  t o  a  g r e a t e r  r i s k  o f  f l o o d  damage. T h e r e f o r e ,  

an i n t e r i o r  rack l o c a t i o n  was s e l e c t e d .  

Both j o u r n a l .  and a n t i . - . f r i c t i o n  t y p e s  of  t r u n n i o n  b e a r i n g s  

were c o n s i d e r e d .  G o n u e n t i a n a l  j o u r n a l  t run~i : io l i  b e a r i n g s  

have p roven  r:rost s a t i s f a c t o r y  i n  t h e  past .  w i t h  normal 

rnairi tenance 0 i i t . i ~ - f r i c t i o n  t r u n n i o n  b e a r i n g s  p r o u i d e  

s m a l l e r  f r i c t i o n  f o r c e s ;  howeuer,  t h e  f r i c t i o n  f o r c e s  a r e  

r e l a t i v e l y  un i rnpor taa t  i n  t h a t  t h e  main rnotor d e s i g n  i s  

de t e rmined  p r i n c i p a l l y  by wind f o r c e s .  T h e r e f o r e ,  t h e  

a d d i t i o n a l  c o s t  o f  a n t i - f r i c t i o n  b e a r i n g s  was n o t  

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

were u t i l i z e d .  

Var ious  t y p e s  of c e n t e r  l o c k s  were  e v a l u a t e d  i n c l u d i n g  jaw 

t y p e  and b o l t  t y p e .  The b o l t  t y p e  c e n t e r l o c k  was s e l e c t e d  

because  of t h e  l a r g e r  b e a r i n g  a r e a  t o  c a r r y  t h e  unba lanced  

f o r c e s  and t h e  f a c t  t h a t  t h e r e  a r e  f e w e r  mouing p a r t s  t o  

m a i n t a i n .  



One o f  t h e  m a i n  c o n s i d e r a t i o n s  i n  t h e  d e s i g n  o f  t h e  

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

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

s o u t h  s i d e  o f  t h e  r i u e r  and  a n  a l t e r n a t ~ e  s e r u i c e  o n  t h e  

n o r t h  s i d e  w e r e  i n v e s t i g a t e d .  The e l e c t r i c  u t i l i t y  

company a g r e e d  t o  p r o u i d e  t w o  s o u r c e s  o f  12KU A C  power  a n d  

7 5 0  K U A  t r a n s f o r m i n g  e q u i p m e n t  o n  t h e  s o u t h  s i d e  o f  t h e  

r i u e r .  Tl?ese s o u r c e s  s e r v e  as  t h e  m a i n  4.80 U inorma1 arid 

s t a n d b y  s e r v i c e s  f o r  t h e  n o r t h  a n d  s o u t h  l e a f  power  

c e n t e r s .  Because OF t h e  a d w a n t a y e  o f  l o c a t i n g  t h e  b r i d g e  

c o n t r o l s  n e a r  t h e  m a i n  power  s o u r c e s ,  t h e  s i n g l e  

b r i d g e h o u s e  was l o c a t e d  o n  t h e  s o u t h  s i d e  o f  t h e  r i v e r .  

To p r o v i d e  power  and  c o n t r o l  f o r  t h e  n o r t h  h a l f  o f  t h e  

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

s u b m a r i n e  power  a n d  c o n t r o l  c a b l e s  b u r i e d  u n d e r  t h e  r i u e r  

b o t t o m .  A s i n g l e  350KUA, 4 8 0 U  p o w e r  s e r u i c e  was p r o u i d e d  

o n  t h e  n o r t h  s i d e  a s  a n  emergency  i n t e r l o c k e d  p o w e r  s o u r c e  

f o r  d r i u i n g  t h e  b r i d g e ' s  a u x i l i a r y  AC m o t o r s ,  w h i c h  w e r e  

i n s t a l l e d  o n  b o t h  t h e  n o r t h  and  s o u t h  l e a u e s .  

I n  v i e w  o f  t h e  a u a i l a b i l i t y  o f  t h r e e  power  s o u r c e s  e n g i n e - -  

g e n e r a t o r  a u x i l i a r y  power  e q u i p m e n t  was n o t  p r o v i d e d .  

AC m o t o r s  w e r e  s e l e c t e d  f o r  t h e  b r i d g e ' s  t w o  150  h p  d r i u e  

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

r e l i a b l e  s o l i d  s t a t e  AC v a r i a b l e  speed  d r i v e s  o f  t h e  

T h y r i s t o r  t y p e .  T h i s  g i u e s  t h e  wound r o t o r  m o t o r s  speed  

c o ~ t r o l  c h a r a c t e r i s t i c s  s i m i l a r  t o  t h a t  o b t a i n e d  w i t h  DC 

d r i u e s ,  w i t h o u t  t h e  DC d r i u e s  h i g h  r e s i s t o r  power  l o s s e s  

and  sna i r i tenance c o s t s .  I n  a d d i t i o n .  t h e  150 h p  Ac wound 

r o t o r  d r i v e s  w e r e  e a s i l y  i n t e r f a c e d  w i t h  a  c o n u e n t i o n a l  

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



e u e n t  o f  T h y r i s t o r  c o n t r o l  f a i l u r e .  Two 40 lip RC manual ly  

c o n t r o l l e d  motors  were p rou ided  on each  1ea.f a s  back--.up i n  

t h e  e u e n t  o f  f a i l u r e  of t h e  main 150 hp motors  o r  c o n t r o l  

system. 

The b r i d g e  i s  o p e r a t e d  by one b r i d g e t e n d e r  frorr! a  c o n t r o l .  

c o n s o l e  i n  t h e  s o u t h  b r i d g e  h o u s e .  The b r i d g e t e n d e r  can 

o p e r a t e  t h e  150 hp main motors  a u t o m a t i c a l l y  and has  t h e  

a b i l i t y  t o  manual ly  o p e r a t e  t h e  b r i d g e ,  shou ld  t h e  

a u t o m a t i c  c o n t r o l s  f a i l .  I n  t h e  e v e n t  t h a t  t h e  150 hp 

motors  o r  t h e i r  c o n t r o l l e r s  f a i l ,  t h e  b r i d g e t e n d e r  can 

t h e n  o p e r a t e  t h e  b r i d g e  w i t h  t h e  two 40 hp a u x i l i a r y  

motors  and  c o n t r o i l e r s  p rou ided  on each  l e a f .  I f  c o n t r o l  

o f  t h e  n o r t h  l e a f  i s  l o s t  a t  t h e  main s o u t h  l e a f  c o n t r o l  

c o n s o l e ,  an emergency c o n t r o l  p a n e l  has been p rou ided  i n  
t h e  n o r t h  l e a f  s idewa lk  deckhouse  f o r  t h e  o p e r a t i o n  of  t h e  

l e a f  by a second o p e r a t o r .  

A f t e r  t h e  b r i d g e  was c o n s t r u c t e d  f i n a l  a d j u s t m e n t s  t o  t h e  

t h y r i s t o r  c o n t r o l  sys t em were made by Dr.  Loren F .  

S t r i n g e r  of  S t r i n g e r  Power E l e c t r o n i c s  C o r p o r a t i o n  t o  

p r o u i d e  synchronous  o p e r a t i o n  of  t h e  two motors  t h a t  d r i v e  

each  l e a f .  

S t u d i e s  OF t h e  b r i d g e  e n c l o s u r e s  i n c l u d e d  c o n s i d e r a t i o n  of  

t h e  n u m b ~ r  of b r i d g e  houses  a l o n g  w i t h  c o n s t r u c t i o n  

d e t a i l s  d i c t a t e d  by s p a c e  r e q u i r e m e n t s .  A e s t h e t i c s  and 

d u r a b i l i t y  f o r  b o t h  t h e  b r i d g e  house  and c o u n t e r w e i g h t  p i t  

e n c l o s u r e s  were t h e  pr ime f a c t o r s  i n  t h e  f i n a l  c h o i c e  of 

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

The p o s s i b i l i t y  of  a  b r i d g e h o u s e  on bo th  s i d e s  of t h e  

r i u e r  was e u a l u a t e d .  Due t o  t h e  h i g h l y  s o p h i s t i c a t e d  

b r i d g e  c o n t r o l  sys t em o n l y  one  b r i d g e  house was r e q u i r e d  

from an  o p e r a t i o n s  s t a n d p o i n t ,  whe reas  a e s t h e t i c s  t ended  



t o  p r e f e r  t h e  two b r i d g e  house d e s i g n .  k i t h  fo rm 

f o l l o w i n g  F u n c t i o n ,  t h e  s i n g l e  b r i d g e  house a l t e r n a t e  was 

s e l e c t e d .  

The b r i d y e h o u s e  was l o c a t e d  on t h e  s o u t h  s i d e  of  t h e  

r i v e r ,  s i n c e  t h i s  i s  where t h e  main e l e c t r i c a l  power 

s o u r c e s  a r e  p r o u i d e d .  For a c c e s s  t o  t h e  n o r t h  

c o u n t e r w e i g h t  p i t  f rom s t r e e t  l e v e l ,  a  s m a l l  s t a i r w a y  

e n c l o s u r e  was i n c l u d e d .  

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

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

machinery a r e a s  a s  w e l l  a s  a  g a r a g e  and work s t o r a g e  

a r e a s .  V a r i o u s  s t a i r w a y s  and e n t r a n c e s  were p r o v i d e d  f o r  

a c c e s s  t o  l o c a t i o n s  such  a s  t h e  mach ine ry ,  ' runnion  

g i r d e r s  and  b e a r i n g s ,  t ransf 'o rmer  u a u l t  and c h a n n e l  l i g h t s  

3 . 6  S t r a i n  and Acce le rome te r  Gaqg I n s t . r u n ~ e n t a t i o n  

One of  t h e  un ique  f e a t u r e s  i n c o r p o r a t e d  i n t o  t h i s  b r i d g e  

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

s t r a i n  and a c c e l e r o m e t e r  g a g e s .  Bending and a x i a l  gages  

can be p o s i t i o n e d  a l o n g  t h e  box g i r d e r s  t o  d e t e r m i n e  t h e  

a c t u a i  s t r e s s  i n  t h e s e  members under  u a r i o u s  l o a d i n g  

c o n d i t i o n s .  I n  a d d i t i o n ,  t h e  p i n i o n  s h a f t s  can  haue  

t o r q u e  gages  mounted on them. These  gages  would p r o v i d e  

an i n d i c a t i o n  o f  t h e  b r i d g e ' s  s t a t e  of  b a l a n c e  and  a i d  i n  

t h e  b a l a n c i n g  of  t h e  s t r u c t u r e .  

The a c c e l e r o m e t e r  g a g e s ,  which would be mounted a t  t h e  

ends and n e a r  t h e  l i u e  l o a d  b e a r i n g s  o f  e a c h  box g i r d e r ,  

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

b a l a n c i n g  b l o c k s  and a s c e r t a i n  a  change i n  s t i f f n e s s  o r  

s t r e n g t h  of t h e  box g i r d e r s  which may r e s u l t  f rom 

d e t e r i o r a t i o n  o r  f rom a  c o l l i s i o n  w i t h  a  s h i p .  

Acce ic rometer  r e a d i n g s  a r e  t a k e n  by r a i s i n g  t h e  b r i d g e  a  



f ew  i n c h e s  and a:i.':l.owing i t  t o  d r o p  o n t o  t h e  l i v e  l o a d  

b e a r i n g s .  The a c c e l e r a t i o n  of t h i s  f i r s t  mode v i b r a t o r y  

motion would be r e c o r d e d  and a n a l y z e d .  D i f f e r e n c e s  i n  

r e a d i n g s  between box g i r d e r s  and From e a r l i e r  r e c o r d i n g s  

would i n d i c a t e  a  change i n  b a l a n c e  o r  s t i . f f n e s s  of  a  

171ember. 

To d e t e r m i n e  t o  t o t a l  s t r e s s  i n  a  member, t h e  dead l o a d  

and f a b r i c a t i o n  s t r e s s e s  had t o  be measured i n d e p e n d e n t l y  

s i n c e  t h e  s i r a i n  gages  would n o t  be i n s t a l l e d  u n t i l  a f t e r  

t h e  b r i d g e  was e r e c t e d .  T h i s  was accompl i shed  by 

measu r ing  t h e  dead l o a d  s t r a i n  i n  e ach  member w i t h  a  

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

i n  t h e  s i d e s  of t h e  un loaded  members. These  measurements  

cou ld  be added t o  t h e  e l e c t r i c a l  s t r a i n  gage  r e a d i n q s ,  t o  

a r r i v e  a t  t h e  t o t a l  s t r e s s  i n  a  member. 



4. CONSTRUCTION 

C o n s t r u c t i o n  commenced i n  t h e  surntrrer o f  1980 w i . t h  Paschen 

C o n t r a c t o r s ,  I n c .  as t h e  g e n e r a l  c o n t r a c t o r .  

A c t i n g  as s u b c o n t r a c t o r ,  t h e  Amer ican B r i d g e  D i u i s i o n  o f  

U .S .  S t e e l  C o r p o r a t i o n  f a b r i c a t e d  and e r e c t e d  a l l  

s t r u c t u r a l  s t e e l  r e q u i r e d  on t h e  p r o j e c t ,  The s t e e l  was 

f a b r i c a t e d  a t  t h e i r  p l a n t  i n  Ambridge, Pennsy luan ia  and 

l o a d e d  o n  barges  f o r  d e l i v e r y  t o  Ch i cago .  

E a r l e  Gear  and Machine Cornpany l o c a t e d  i n  P h i l a d e l p h - i a ,  

P e n n s y l u a n i a  was s e l e c t e d  as s u b c o n t r a c t o r s  f o r  t h e  

mach ine ry  f a b r i c a t i o n .  

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

c o n f i n e s  o f  a  w a t e r t i g h t  c o f f e r d a m .  Because o f  t h e  

se tback  f r o m  t h e  d o c k w a l l  c r e a t e d  by t h e  p e d e s t r i a n  

prornenade, t h e  e x i s t i n g  w a t e r t i g l ? t  d o c k w i i l l  was u t i l i z e d  

as a  co f fe rdarn ,  r e s u l t i n g  i n  c o n s i d e r a b l e  c o s t  s a u i n g s .  

The anchor  and r i v e r  arm s e c t i o n s  were e r e c t e d  by a  150 

t o n  c a p a c i t y  d e r r i c k ,  rnounted on t w i n  b a r g e s .  I n  o r d e r  t o  

c o n t r o l  t h e  f i n a l  f i t t i n g  o f  t h e  members, t e t h e r s  

c o n s t r u c t e d  w i k h  b l o c k  and t a c k l e  were employed.  

R i v e r  t r a f f i c  was m a i n t a i n e d  d u r i n g  c o n s t r u c t i o n  by 

e r e c t i n g  t h e  box g i r d e r s  i n  t h e  open p o s i t i o n .  The 

g i r d e r s  rernained i n  t h e  open p o s i t i o n  u n t i l .  a u x i l i . a r y  

d r i u e  motors  were o p e r a t i o n a l .  A d a i l y  r o u t i n e  was t h e n  

deuejoped t h a t  c o n s i s t e d  o f  lowc ! r i r ig  one l e a f  i n  t h e  



m o r n i n g ,  e r e c t i n g  f l o o r  s y s t e m  members  w h i l e  t h e  c o n c r e t e  

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

e v e n i n g .  T H i s  p r o c e d u r e  c o n t i n u e d  u n t i l  t h e  b r i d g e  w a s  
c o ~ n p l e t e d  . 

4 . 3  C o n s t r u c t i o n  S e q u e n c g  

T h e  i n t r o d u c t i o n  of a f i e l d  s p l i c e  i n  t h e  lower c h o r d  

member  o f  t h e  a n c h o r  arm frame s l i g h t l y  m o d i f i e d  t h e  

o r i g i n a l l y  p l a n n e d  c o n s t r u c t i o n  s e q u e n c e .  

T h e  o r i g i n a l  p l a n  was t o  m o u n t  t h e  a n c h o r  arm s e c t i o n s  

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

g i r d e r s  " r i r o u g h  t h e  a n c h o r  a r m  f r a m e s .  

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

a n c h o r  arms c o u l d  h e  s l i p p e d  a r o u n d  t h e  t r u n ~ i i o ~ ~  c r o s s  

g i r d e r s .  

B e c a u s e  t h e  box  g i r d e r s  c o u l d  be a d j u s t e d  o n l y  a t  t h e  

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

s p e c i a l ,  c o n s  t r u c t i o n  t o l e r a n c e s  w e r e  s p e c i f i e d .  

A c o n s t a n t  c h e c k  o f  a l i g n m e n t  b e t w e e n  t h e  t w o  b r i d g e  

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

w e r e  l o w e r e d  f o r  t h e  f i r s t  t i m e .  



5 .  CONCLUSION 

The Columbus D r i v e  B r i d g e  was d e d i c a t e d  on O c t o b e r  1 8 .  

1982 t o  t h e  rnemory o f  Cl i icago P o l i c e  O f - f i c e r  W i l l i a i n  T .  

Fahey, who d i e d  as t h e  r e s u l t  o f  a  gunshot  wound r e c e i u e d  

i n  t h e  l i n e  o f  d u t y .  

The new b r i d g e  was o f f i c i a l l y  opened t o  t r a f f i c  o n  O c t o b e r  

3 1 ,  1982 ,  5 ~non ths  ahead o f  s c h e d u l e .  The c o s t  o f  t h e  

b r i d g e  was $33,000,000, w h i c h  was p a i d  by a  g r a n t  f r o m  t h e  

F e d e r a l  Highway R d m i n i s t r a t i o n  w i t h  a  l o c a l  sha re  f r o m  t h e  

S t a t e  o f  I l l i n o i s ,  








