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INTRODUCTION 

The Waik B r i d g e  i s  a  91 y e a r  o l d  R a i l r o a d  S t r u c t u r e  t h a t  
c a r r i e s  f o u r  ( 4 )  t r a c k s  o f  P a s s e n g e r  a n d  F r e i g h t  t r a f f i c  
o v e r  t h e  Norwalk  R i v e r  i n  N o r w a l k ,  C o n n e c t i c u t .  I t  i s  
o p e r a t e d  b y  M e t r o - N o r t h  Commuter R a j l r o a d  i n  N e w  York C i t y .  
T h e  t r a c k s  a l s o  c a r r y  A m t r a c k ' s  m a i n 1 j . n ~  p a s s e n g e r  t r a f f i c  
b e t w e e n  E o s t o n  a n d  W a s h i n g t o n ,  D.C. a n d  C o n R a i l  f r e i g h t  
s e r v i c e .  

0 r i q i n a l l . y  s c h e d u l e d  f o r  r e h a b i l i t a t i o n  d u r i n g  t h e  N o r t h e a s t  
Cor r i c3or  In iprovement  P r o j e c t . ,  i t  w a s  d r o p p e d  f r o m  t h e  
p r o g r a m  d u e  t o  b u d g e t  c u t s .  I n c r e a s i n g  o p e r a t i o n a l  p r o b l e m  
became a  m a j o r  c o n c e r n  t o  M e t r o - N o r t h .  D i f f i c u l t y  i n  
c l o s i n g  t h e  R r i d g e  o f t e n  prompt.ed t h e  R a i l r o a d  t o  d i s p a t c h  
m a i n t e n a n c e  crews t o  t h e  s i t e  t o  a s s i s t .  i n  t h e  o p e r a t i ~ o c .  
M e t r o - N o r t h  e n g a g e d  L i c h t e n s t e i n  E n g i n e e r i n g  A s s o c i a t e s  t o  
i n s p e c t .  a n d  r e p o r t  o n  t h e  R r i d g e  C o n d i t i o n .  

P r o b l e m s  a n d  S o l u t i o n s  

An i n - d e p t h  I n s p e c t i o n  o f  t h e  Br i c lge  t u r n e d  u p  many 
s i g n i f i c a n t  d e f e c t s .  T h e  m o v a b l e  p o r t i o n  o f  t h e  R r i d g e  i s  a  
R i m  B e a r i n g  Swing  S p a n .  T h e  t r e a d  p l a t e s  were s e v e r e l y  
worn ;  o f  t h e  9 0  r o l l e r  w h e e l s ,  most.  w e r e  o u t - o f - r o u n d  w i t h  
many c r a c k e d  a n d  f l a t t e n e d  e d g e s .  R a c k s  a n d  p i n i o n s  showed 
c o n s i d e r a b l e  w e a r  a n d  o n e  o f  t h e  t w o  p i n i o n  s h a f t s  were 
b e n t .  

T h e  e x i s t i n g  e l e c t r i c a l  s y s t e m  w a s  powered  b y  a  2 5  
c y c l e  s u p p l y  w h i c h  i s  n o  l o n g e r  a v a i l a b l e .  Motor g e n e r a t o r  
sets b a d  b e e n  i n s t a l l e d  t o  c o n v e r t .  f r o m  t h e  p r e s e n t  d a y ,  6 0  
c y c l e ,  s u p p l y  t o  t h e  2 5  c y c l e  b r i d g e  e q u i p m e n t .  T h e  
e q u i p m e n t  w a s  o l d  a n d  r e q u i r e d  i n c r e a s j n g  m a : : n t e n a n c e  t o  
k e e p  i t  o p e r a t i n g .  R e p l a c e m e n t  p a r t s  were b e c o m i n g  more  
d i f f i c u l t  t o  o b t a i n .  

Rased  o n  c o n i i i . t i o n s  f o u n d ,  i t  w a s  d e c i d e d  t o  p r o v i c l e  
f o r  a  m a j o r  o v e r h a u l  o f  t h e  m e c h a n i c a l - e l . e c t r i c a 1  s y s t e m .  
T h i s  i n c l u d e d  r e p l a c e m e n t  o f  a l l  r o l l e r  w h e e l s ,  t r e a d  
p l a t e s ,  r a c k  a n d  p i n i o n s .  A l s o ,  a  comp1et.e r e p l a c e m e n t  o f  
t h e  e l e c t r i c a l  e q u i p m e n t  w a s  s c h e d u l e d  w i t h  6 0  c y c l e  
c o m p o n e n t s  a n d  i n c l u d e d  a  s o l i d - s t a t e  c o n t r o l  s y s t e m .  



Marine and R a i l  C o n s i d e r a t i o n s  

The  proprosed work woulcl p r o h i b i t  o p e r a t i o n  o f  t h e  
R r i d g e  d u r i n g  p e r i o d s  o f  t h e  r c h a h j  l i t a t i o n  c o n s t r u c t j . o n .  A 
d j s a d v a n t a q e  o f  t ~ h i s  p a r t i c u l a r  s t r t ~ c t t ~ r e  was  t h a t  i t  
c a r r i e d  a l l  f o u r  o f  t h e  o p r a t i n g  t r a c k s .  J 11 t h e  opr:n 
[ ~ o s i t i o n ,  i t  c o m p l e t e l y  s h u t  down t11is major r a i l  l i n e .  
( N o t e :  M e t r o - N o r t h ' s  o t h e r  4 m o v a b l e  b r i d g e s  a r e  s i d e  b y  
s i c l e ,  t.wo t r a c k  h r i c l g e s ,  w h i c h  a l l o w s  t h e  flexibility o f  
o p e r a t i n g  o n  t w o  t r a c k s  w h i l e  r e p a i r s  a r e  underway  t o  t h e  
a d j a c e n t  2  t r a c k  s t r u c t u r e ! .  R e h a b i l i t a t i o n  w h i l e  t h e  
h r i c l g e  w a s  i n  t h e  o p e n  p o s j t i o n  w a s  t h e r e f o r e  u n a c c e p t a b l e .  

M a r i n e  t r a f f i c  on  t h i s  r i v e r  was  s t u d i e d .  The  m a j o r  
u s e r s  were f u e l  o i l  t r a n s p o r t s .  Review o f  t h e  f r e q u e n c y  o f  
R i v e r  movements  i n d i c a t e  a  h i g h  f r e q u e n c y  o f  o p e n i n g s  
r e q u i r e d  d u r i n g  t h e  w i n t e r  a s  e x p e c t e d .  A l s o  f r e q u e n t  
o p e n i n g s  were r e q u i r e d  d u r i n g  t h e  warmer  mont-hs d u e  t o  f u e l  
deniand t o  g e n e r a t e  e l e c t r i  c i t y .  T h e  t r a f f i c  w a s  a t  i t s  
lowest fo r  a  b r i e f  p e r i o d  e a c h  s p r i n g .  A f t e r  r e v i e w  a n d  
c o o r c l i n a t i o n  w i t h  t h e  US C o a s t  G u a r d ,  a  t h i r t y  d a y  c h a n n e l  
c l o s u r e  w a s  a l l o w e d  f o r  t -he  e n t i r e  month  o f  A p r i l .  T h i s  
agreement .  r e q u i r e d  t h e  C o n t r a c t - o r  t o  work a  minimum o f  2-t.en 
h o u r  s h i f t s ,  s e v e n  d a y s  a  week,  d u r i n g  t h i s  p e r i o d  of 
c h a n n e l  c l o s u r e .  

S h o r i n g  a n d  J a c k i n g  

I t  w a s  t h e r e f o r e  p l a n n e d  t o  p e r f o r m  t h e  c r i t i c a l  work 
w i t h  t h e  s p a n  i .mmobi l ized  i n  t h e  c l o s e c l  p o s i t . i ~ o n .  The  
r e p l a c e m e n t .  o f  t b e  t r e a d  p l a t e s  a n d  w h e e l s  p r e s e n t e d  a n o t h e r  
p r o b l e ~ .  They a r e  t h e  so le  s u p p o r t  o f  t h e  c e n t e r  o f  t h e  
s w i n g  s p a n  a n d  c a r r y  n o t  o n l y  t h e  d e a d  l o a d ,  h u t  t h e  l i v e  
l o a d  o f  t r a i n  t r a f f i c .  The  s u p e r s t r u c t u r e  w o u l d  h a v e  t o  b e  
j a c k e d  and s h o r e d  t o  a l l o w  t h i s  r e p l a c e m e n t  work  t o  p r o c e e d .  
I n  t h e  s h o r e d  c o n d i t i o n ,  t h e  s p a n  w o v l d  s t i l l  h a v e  t o  
s u p p o r t  t r a i n  t r a f f i c .  The  e x i s t i n g  p i v o t  p i e r  c o n s i s t e d  o f  
a  r i n g  o f  g r a n i t e  u n d e r  t h e  e x i s t . i n g  t r e a d  p l a t e s ,  h u t  t h e  
i n t e r i o r  i s  f i l l e d  w i t t i  a  r u b b l e  c o n c r e t e  f i l l .  
I n v e s t i g a t i o n  w a s  r e q u i r e d  t o  d e t e r m ' n e  a n  a l l o w a h l e  
c a p a c i t y  f o r  t h e  f i l l  c o n c r e t e .  C o r e s  were t .aken a n d  
c o m p r e s s i o n  t e s t  p e r f o r m e d .  An a l l o w a b l e  b e a r i n g  o f  
a p p r o x i m a t e l y  400 p s i  was  a s s i g n e d .  

T ~ F  s u p e r s t r u c t u r e  o f  t h e  s w i n g  s p a n  c o n s i s t s  o f  t h r e e  
d e c k  t r u s s e s  s u p p o r t i n g  f l o o r b e a r n s  a n d  s t r i  r l g e r s .  The  
t russes s i t  on  f o u r  ( 4 )  c r o s s  beams w h i c t r i n  t u r c a r e  
s u p p o r t ~ e d  by t h e  c i r c u l a r  drum g i . rAer  (see S k e t c h  2 ) .  

The  i n ' e r i o r  o f  t h e  d e c k  g i r d e r  i s  c r o w d e d  w i t h  9 0  
a x l e s  r o t a t i r l g  a t  f r o m  c e n t e r  p i v o t  t o  t h e  r r l l e r  w h e e l s .  
T h i s  f u r t h e r  c o m p l i c a t e d  t h e  i n s t a l l a t i o r 1  o f  t h e  s h o r i n g .  
The  w h e e l s  are b e v e l e d  i n w a r d  a n d  t h e r e f o r e ,  t h e  w e i g h t  o f  
t h e  s t r u c t u r e  e x e r t s  a n  o u t w a r d  t h r u s t .  o n  t h e  w h e e l s .  The  
a x l e s  resist  t h i s  f o r c e  a n d  a l l o w  a d j u s t m e n t .  o f  t h e  w h e e l s .  



A p r o c e d u r e  was  d e v e l o p e d  t o  p e r f o r m  t h e  s h o r i n g .  

1 .  S e c t i o n s  o f  t h e  e x i s t i n g  t.r<%arl b a s e  p l a t e  a r e  t o  lje 
b u r n e d  o f f  i n  a r e a s  o f  t h e  t e m p o r a r y  s i ~ o r i r i g  a n d  a  non- 
s h r ' n k  g r o u t  l e v e l i n g  c o u r s e  i s  t o  tie p l a c e d  ant1 c u r e d  
p r j  or t.o t h e  n a v i g a t i o n  r e s t r i c t i o n  p e r i o d .  

2 .  A t  s h r r i n q  l o c a t i o n s ,  t h e  r o l l e r  w h e e l s  a r e  t o  h e  
wedged s o  t h a t  sufficient t l e  r o d s  c a n  b e  removed t o  
a l l o w  i n s t a l l a t i o n  o f  s h o r i n g  m a t e r i a l s .  

3 .  T i m b e r  arid steel beams a n d  p l a t e s ,  a n d  j a c k s  a r e  t o  b e  
i n s t a l l e d .  

4 .  D u r i n g  weekend p e r i o d s  o f  no  t r a j n  t r a f f i c ,  t h e  
s t r u c t u r e  i s  t o  h e  r a i s e d  1 / 2 "  a t  t h e  p i v e t  p i e r  and 
steel. s h i m s  a d d e d  b e t w e e n  t i l e  s h o r i n g  a n d  r a i s e d  
s t r u c t u r e ,  j a c k s  are t h e n  r e l e a s e d .  T r a i n  t r a f f i c  i s  
n o t  a l l o w e d  o n  s t r u c t u r e  w h i l e  s u p p o r t e d  o n  j a c k s .  

T h i s  1 / 2 '  r i s e  i s  a p p r o x i m a t e l y  h a l f  o f  t h e  I i f t ~  
p r o v i d e d  by t h e  e n d  w e d g e s .  No j a c k i n g  i s  b e i n g  
p e r f o r m e d  a t  t h e  s p a n  e n d s  a n d  t h e r e f o r e ,  n o  t r a c k  
r e a l i g n m e n t  w a s  r e q u i r e d .  

5 .  'I'he C o n t r a c t o r  w i l l  t h e n  p r o c e e d  w i t h  t h e  r e p l a c e m e n t  
o f  t r e a d  p l a t e s ,  w h e e l s ,  a x l e s  a n d  r a c k  s e c t i o n s .  The  
1 / 2 "  r a i s i n g  w i l l  a l l o w  t h e  t a p e r e d  w h e e l s  t o  b e  
r e n ~ o v e d .  Then t h e r e  i s  s u f f i c i e n t  room t o  remove u p p e r  
and  l o w e r  t r e a d  p l a t e s .  

6. A f t e r  a3  I  r e p l a c e m e n t  i s  c o m p l e t e d ,  j a c k  structure, t o  
removtx s h o r i n q  and  l o w e r  ont.o new t r e a d s  a n d  w h e e l s .  

The  s h o r i n g  scheme  c o n s i s t e d  o f  b l o c k i n g  t i l e  f o u r  c r o s s  
beams a s  c l o s e  t:o t h e r e  e x i s t j n g  s u p p o r t  p o i n t s  a s  p o s s i b l e .  
The  o u t e r  t r u s s e s  a r e  s u p p o r t e d  o n  c r o s s  beams w h i c h  
c a n t i l e v e r  o v e r  t h e  d r u n ~  g i r d e r .  ( see  S k e t c h  4 ) .  Mcving 
t h e  s u p p o r t s  t o  t h e  i n s i d e  i n c r e a s e d  t h e  o v e r h a n g .  T h i s  
r e q u i r e d  r e i n f o r c e m e n t  o f  t h e  bean! a t  t l i e  p o r t  o f  s u p ~ ~ o r t .  
The  i . nne r  t r u s s  i s  s u p p o r t e d  by  t h e  s h o r t  heanis w h i c h  s p a n  
v e r y  c l o s e  t o  t h e  d e c k  g i r d e r .  A l t h o u g h  t h e  bean1 c a n  b e  
s h o r e d  d i r e c t l y  b e l o w  t h e  t r u s s ,  b e c a u s e  o f  t.he c l o s e  
a l i g n m e n t  wi . th  t h e  clrunl g i r d e r ,  o n l y  a  p o r t . i o n  o f  t h e  beam 
c o u l d  b e  s u p p o r t e d .  The  cross beams a r e  box  s h a p e s  w i t h  
t h r e e  webs .  The  i n s j d e  web i s  a  s o l j d  p l a t e  a n d  t h e  two  
o u t s i d e  webs  a r e  made u p  o f  l a c i n g  b a r s  (see  S k e t c h  5). By 
r e i n f o r c i n g  o n e  web,  t h e  beam w a s  t u r n e d  i n t o  a  t w o  web 
s y s t e n i  t h a t  c o u l d  t r a n s f e r  t h e  l o a d i n g  t o  t~he s h o r i n g .  

W h i l e  t h i s  s p a n  i s  i m m o b j l i z e d ,  t.he f i n a l  e l e c t r i c a l  c h a n g e  
o v e r  wi.11 o c c u r .  A 1 1  e q u i p m e n t  t h a t .  c a n  b e  i n s t a l l e d  p r i o r  
t o  t h e  n a v i a a t i o n  r e s t r i c t i o n  w i l l .  b e  d o n e  t o  mjn imiz , e  t h e  
r e q u i r e d  work  d u r i n g  t h i s  s h o r t  c p e r a t j o n  o u t a g e .  T h i s  
i n c l u d e s  b r i n g i n g  i n  t h e  new power  s o u r c e ,  p l a c i n g  s u b m a r i n e  
c a b l e s  a n d  i n s t a l l i n g  a l l  e q u i p m e n t  w h e r e  room p e r m i t s  
w i t h o u t  a f f e c t i n g  e x i s t i n g  o p e r a t i n g  equipment . .  



Scheduling 

The project which also includes three other movable railroad 
bridges within a 30 mile range was bid in 1986 and will rurb 
30 mont.hs. The Walk Bridge Navigational Outage is scheduled 
for April, 1988. Single and double t-rack outages are 
sctit~clulerl for structural rehahi litation t.~, a1 1 fc~ur t)ric!qc.s. 
An operating plan was developed by the Railroad for 
minimizing disruption to on-time service during the 
construction period. Scheduling remains an integral part of 
the project. 

The cost of the rehabilitation of Walk Bridge is 
approximately $4,300,000 of which the mechanical and 
rlectrical work described herein is about half. 

The project is being performed for Metro-North Commuter 
Rajlroad with co-sponsorship of Connecticut Department of 
Transportation's Gffice of Rai l Operations and the Federal 
Rai ].road Administration. 
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