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REHABILITATION OF THE CONTROL SYSTEM 
FOR THE TWIN BASCULE BRIDGES AT 

LAKE PONTCHARTRAIN CAUSEWAY. LOUISIANA 

!ri 1956 t h e  24 -m i le  s t r e t c h  o f  b r i d g e  known as "The h l o r l d ' s  Longest  B r i d g e "  was 

c o n s t r u c t e d  ac ross  Lake P o n t c h a r t r a i n ,  Lou is iana .  The b r i d g e  connected New 

Or lesns  on t h e  sou th  shore w i t h  M a n d e v i l l e  on t h e  n o r t h  shore and a l l o w e d  a much 

s h o r t e r  access t o  New Or leans f rom t h e  n o r t h  s i d e  o f  t h e  l a k e .  The b r i d g e  was 

two- lane,  w i t h  a  hump a t  f o u r ,  t w e l v e  and twenty  m i l e  l o c a t i o n s  f r o m  t h e  sou th  

shore.  One bascu le  span was l o c a t e d  e i g h t  m i l e s  f rom t h e  n o r t h  shore and another  

e i g h t  m i l e s  fro111 t h e  sou th  shore.  A  tu rna round  was a l s o  c o r ~ s t r u c t e d  n i n e  m i l e s  

f rom t h e  sou th  shore.  

By 1965, t r a f f i c  had inc reased  t o  ove r  two n ~ i l l i o n  v e h i c l e s  p e r  y e a r  across t h i s  

two- lane b r i d g e ,  and t h e  need was seen t o  c o n s t r u c t  a  p a r a l l e l  b r i d g e  as soon as 

p o s s i b l e  s i n c e  t h e  t r a f f i c  l e v e l  had exceeded s a f e  l i p i t s  f o r  a  two- lane s t r u c t u r e .  

Dav id  V o l k e r t  8 Assoc ia tes ,  I n c .  was employed by t h e  Causeway Conmissiori f o r  

f e a s i b i l i t y  s tud ies ,  p r e l i n f i n i r y  and f i n a l  p lans,  and c o n s t r u c t i o r i  i n s p e c t i o n  o f  

the new b r i d g e .  The i n i t i i t l  n o r t h  bascu le  span wds removed, and two t w i r i  Lascu le  

spans were c o n s t r u c t e d  as p a r t  o f  t h e  newly des igned b r i d g e .  The sou th  bascu le  was 

removed and rep laced  w i t h  a  h i g h  l e v e l  f i x e d  span i n  t h e  Dew des ign.  C c n s t r u c t i o n  

was completed a d  t h e  b r i d g e  was opened t o  t r a f f i c  on May 10, 1969. The new b r i d g e  

became t h e  n o r t h  bound lanes,  and t h e  e x i s t i n g  s t r u c t u r e  was then  des igna ted  as t h e  

sou th  bound b r idge .  

Seven crossovers  were cons t ruc tec i  t o  a l l o w  r o u t i n g  of t r a f f i c  i n  t h e  even t  of 

b r i d g e  damage by mar ine vesse ls  o r  by v e h i c u l a r  a c c i d e n t s .  Each c rossover  i s  



i l luminated.  As a matter  o f  i n t e r e s t ,  in  recent  years  c a l l  boxes a t  half-rriile 

spacing on both bridges and computer cont ro l led  va r i ab le  message s igns  a t  each 

crossover  have been added f o r  convenience and sa fe ty .  

David Volkert & Associates '  design won the  1969 AISC Prize Bridge Award i n  t h e  

movable span category. 

A t  the  time t h e  new bridge was opened f o r  t r a f f i c ,  the average d a i l y  t r a f f i c  across  

the bridge was 5,500 vehic les ,  and the  bascules were operated approximately s i x t y  

tir,~t.: per month. In 1986 the vehicular  t r a f f i c  reached a d a i l y  average of 111,200 

with the  bascules  operated s i x t y  times. 

I n  1967 the  e l e c t r i c a l  system was designed t o  h v e  two separa te  240G/4160 v o l t  

sources of power t o  the  bascule spans. The a l t e r n a t e  feed was frorn t h e  north shore 

(Central Louisiana E l e c t r i c  Conipany). The primary source was from the  south shore 

(Louisiana Power & Light!, and these  sources could be cont ro l led  on the  480 v o l t  

s ide  by means e f  open knife  blade switches. In add i t ion ,  a connection f o r  a 480 

v o l t  emergency generator  was a l s o  i n s t a l l e d .  

A span control  system which consis ted of wound r o t o r  motors, primary sa tu rab le  

reac tors  and electro-mechanical r e l ay  control  was i n s t a l l e d .  The motors were TENV 

and have given very l i t t ? e  t rouble  over  t h e  yea r s .  Because of  the  bascule 

conf igura t ion ,  the reac tors  were i n s t a l l e d  beneath the  bascule pylons out  of t h e  

weather, but were i n  t h e  cor ros ive  s a l t  laden atmosphere of the  lake. 

Although t h e  control  and dr ive  system was " s t a t e -o f - the -a r t "  when designed some 

twenty years  ago, much of the  o r ig ina l  equipment had out l ived  i t s  useful l i f e  and 

h a d  become a constant  source of maintenance and operational problems in recent  
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yea r s ,  e s p e c i a l l y  the  electro-mechanical re lays  and l i m i t  switches. This d l so  

r e su l t ed  in much of the o r ig ina l  equipment being obsolete  and replacement pa r t s  no 

longer ava i l ab le .  

I Cavid Volkert & Associates has been the  consul tant  f o r  t h e  Causeway Commission 

s ince  1967 and performs an annual inspection of the  e n t i r e  br idge.  During the  l a s t  

two o r  th ree  yea r s ,  i t  became apparent t h a t  t h e  bascule d r ive  and control  system 

I e i t h e r  needed t o t a l  replacement o r  a  major overhaul. Recommendations were made t o  

the  Coniniission f o r  au thor iza t ion  t o  conduct sn in-depth study of the  bascule system 

t o  deternl.ine t h e  exirct s t a t u s  of the  system. The study was conducted and the  

I r e s u l t s  were conclusive t.hat a  t o t a l  r e h a b i l i t a t i o n  was required. We f e l t  t h a t  a  

r e h a b i l i t a t i o n  of the  e x i s t i n g  system should r e s u l t  i n  t h e  u t i l i z a t i o n  of new 

"s t a t e -o f - the -a r t "  components arid r e t a i n  s m e  of t h e  o r ig ina l  colrlponents, which 

I s t i l l  had d long and useful s e rv ice  l i f e  remaining, f o r  a p r ? c e  t h a t  would be lower 

than a  t o t a l l y  new system. I n  addi t ion  t o  being c o s t  e f f e c t i v e ,  the  downtime 

recuired would he l e s s  thaa a  t o t a l l y  new system. 

I 

Frov tile l r i i t i d l  design of the  p ro jec t ,  we f e l t  t h a t  i t  wobld be in t h e  bes t  

i n t e r e s t  of the  c l i e n t  t o  use a "performance" type spec i f i ca t ion  r a the r  thari ii f u l l  

1 
de ta i l ed  design. This was done f o r  several  reasons,  some of which were: 

i j  The time frame f o r  system design was f a i r l y  s h o r t ,  e spec ia l ly  s ince  two 
I 

d i f f e r e n t  systems were being considered. 

2 )  Since the  c l i e n t  was a government agency, a  performance s p e c i f i c a t i c n  worked 

b 
very well in  assur ing  competitive bids and not l i m i t i n g  competitiori. 



3 )  Dav id  V o l k e r t  & Assoc ia tes ,  even though we a r e  a f u l l  s e r v i c e  e n g i n e e r i n g  

f i r m ,  r e c o g n i z e s  t h a t  t h e r e  a r e  manufacturers  who s p e c i a l i z e  i n  such des ign  

and can p r o v i d e  a ve ry  s a t i s f a c t o r y  and accep tdb le  system. 

4 )  A d e t a i l e d  des ign  would most l i k e l y  mean u s i n g  a p a r t i c u l a r  manu fac tu re r  as a 

b a s i s  o f  d e s i g n  and, the re fo re ,  arty drawings developed d u r i n g  t h e  d e s i g n  s tage  

c o u l d  n o t  be used as "As -Gu i l t s " .  I n  a d d i t i o n ,  a minimuni o i  drawings would he 

r e q u i r e d  d u r i n g  t h e  des ign  stage.  

5 )  A performance s p e c i f i c a t i o n  a l l owed  r i g i d  c o n t r a c t  requ i rements  r e l a t i n g  t o  

t t o rques ,  t i m e s  and o p e r a t i o n a l  r e s u l t s ,  b u t  a l s o  a l l owed  t h e  h i d d e r s  t c  use 

i n a g i n a t i o n  and exper ience t o  he b r o u g h t  o u t  i n  t h e i r  p roposa l  and des ign .  

1 6)  C o n t r a c t u r a l  o b l i g a t i o n s  and d i f f e r e n c e s  i n  a c t u a l  systems c o u l d  r e s u l t  i n  

a i f f i c u l t i e s  d u r i n g  t h e  shop drawing s tage  o f  t h e  p r o j e c t .  

b It was i n i t i a l l y  dec ided t h a t  t h e  c o n t r o l  s y s t e i i ~  would be a progran~mable c o n t r o l l e r  

i n  o r d e r  t o  s i m p l i f y  o p e r a t o r  f i r r i c t ions,  and i t  was a l s o  determined t h a t  a t o t a l l y  

redundant system was necessary i n  o r d e r  t o  assure a contSnuous f l o w  o f  mar ine  o r  

B v e h i c u l a r  t r a f f i c  i n  t h e  even t  o f  a n i a l f u n c t i o n  o r  f a i l u r e  o f  any p o r t i o n  o f  t h e  

c o n t r o l  system. 

B As ment ioned e a r l i e r ,  t h e  i ~ i o t o r s  hdd proven v e r y  s a t i s f a c t o r y  d u r i n g  t h e  l i t e  of 

t h e  system and were i n  f a i r l y  good shape. The contract ,or  was a l l owed  t o  b i d  r ~ w o r k  

o f  t h e  e x i s t i n g  motors  o r  t o  s u p p l y  new motors.  

B 

B u r i n g  t h e  des ign  process,  we were c o n s t a n t l y  i n  c o n t a c t  w i t h  n ia jor  e l e c t r i c a l  

equipment manufacturers d i s c u s s i n g  d i f f e r e n t  system des igns.  D u r i n g  these 

B (4) 



discuss ions ,  i t  became apparent t h a t  a  d i r e c t  cur rent  systent a l s o  had mer i t .  This 

a l t e r n a t i v e  W ~ S  reviewed and deemed feas ib l e .  

The system was f i n a l l y  designed using an automatic t r a n s f e r  switch f o r  power source 

I t r a n s f e r  and allowing the  bidders t o  bid on e i t h e r  an A . C .  o r  D . C .  type system, 

using a Programmable Cont ro l le r  as  the  rrlaster controi  component. 

I Bids were received on May 5, 1987. Only two bids were subriit ted. After a  review 

of the b ids ,  t h e  con t rac t  was awarded t o  General E l e c t r i c  on June 18, 1987, f o r  a  

bid p r i ce  of $237,000. 

t 

Eecause of t h e  importa1:ce of maintaining operat ion of the  bascule a s  lorig a s  

possible  and i n  order  t o  minimize d is rupt ing  both marine and vehicular  t r a f f i c ,  the  

b cont rac t  required t h a t  a l l  coniponents ~ n d  ma te r i a l s  be on s i t e  p r j o r  t o  actudl 

st.4r.t of construct ion and t h a t  orily four  ( 4 )  weeks would be allowed f o r  the hascule 

t c  be out of serv ice .  There were many items t h a t  had t o  be p rec i se ly  scheduled in 

b order t c  complete the  pro jec t  or, time and with li~inirnuii~ inconvenience t o  inotoris ts ,  

the  majori ty of whom were regular  commuters. 

b A few of these  items a re :  

1) Notice t o  a l l  marine t r a f f i c .  by the  U.S. Coast Guard a  ~inimum of t h i r t y  days 

B pr io r  t o  d isabl ing  the bascule.  

2) Scheduling of t h e  Causewdy police f c r c e  f o r  t r d f i l c  c o n ~ r o !  when only one lane 

D can be used. 



3 )  Proper  programming o f  t h e  V a r i a b l e  Message Signs. 

A f t e r  c o n t r a c t  award, t h e  c o n t r a c t o r  immedia te ly  began t o  compi le  shop drawings f o r  

" l a t e r i a l s  proposed f o r  i a s t a l l a t i o n ,  schenratics o f  t h e  system, and P.C. l o g i c  

d iagrams. Throughout t h i s  process,  t h e  c o n t r a c t o r  was ve ry  c o n s c i e n t i o u s  o f  h i s  

o b l i g a t i o n s  and d i d  an o u t s t a n d i n g  j o b  o f  p r o v i d i n g  a l l  i n f o r m a t i o n  r e q u i r e d  by t h e  

c o n t r a c t  documents. A minimum o f  changes were r e q u i r e d  i n  t h e  shop drawings,  thus  

I making i t  much e a s i e r  f o r  us t o  r e v i e w  and c o m e n t .  

p r i o r  t o  a c t u a l  c o n s t r u c t i o n ,  General  E l e c t r i c  p r o v i d e d  a two-day p r e l i m i n a r y  

I t r a i n i n g  s e s s i o n  on t h e  o p e r a t i o a  o f  t h e  programmable c o n t r o l l e r  and t h e  D.C. d r i v e  

system. T h i s  was a t tended  by Causeway Maintenance personrrel and DV&A personnel .  

h f t e r  i n s t a l  l a t i o n  o f  t,he system, a d d i t i o n a l  t r a i n i n s  sess ions w i l l  be h e l d  s i n c e  

I one o f  t h e  c o n t r a c t  requ i rements  i s  t h a t  o n - s i t e  t r a i n i n g  be p r o v i d e d  f o r  b o t h  t h e  

hascu le  o p e r a t o r s  and niaintenance personnel .  

1 C o n s t r u c t i o n  a c t u a l l y  began on September 14, 1987, and w i t h i n  t h r e e  days a l i  t h e  

o l d  eqcipnlent n o t  scheduled t o  be reused had been recoved and i n s t a l l a t i o n  of new 

components had begun. There were some p a r t s  and eqc~ipnrent such as t h e  c a b i n e t s ,  

1 jr icoming nio l r ;  b reakers ,  1 imit sw i t ches  and w i r i n g  e x t e r n a ?  t o  t h e  c a b i n e t s  t h a t  

were reused. 

1 
A t  t h e  t i m e  c f  t h i s  w r i t i n g ,  c o n s t r u c t i o n  i s  st111 underkay h u t  i s  p r o g r e s s i n g  

somewhat ahead o f  scheduTe. I t  i s  a n t i c i p a t e d  t h a t  t h e  c o n s t r u c t i o n  w i l l  he 

s a t i s f a c t o r i l y  completed i n  advance o f  t h e  scheduled comp le t ion  c a t e  o f  October 9, 

b 1987. 


