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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

ISSUED: February 14, 1978 

Honorable W i l l i a m  M. Cox 
Adminis t ra tor  
Federa l  Highway Adminis t ra t ion 
Washington, D.C.  20590 

\ SAFETY RECOMMENDAT ION ( S )  

H-78-1 through -4 \ 
On February 24, 1 9 7 7 ,  t h e  SS MARINE FLORIDIAN, an oceangoing bulk  

s u l f u r  c a r r i e r ,  w a s  downbound from Hopewell, V i r g i n i a ,  i n  t h e  James River 
en r o u t e  t o  Newport News ,  V i r g i n i a .  
Hopewell, t h e  v e s s e l  veered  t o  t h e  l e f t  (no r th )  of the channel  and away 
from t h e  l i f t e d  c e n t e r  span of t h e  Benjamin Harr ison highway br idge .  
vessel c o l l i d e d  wi th  t h e  no r th  p i e r  of t h e  n o r t h  tower t r u s s  span of the 
b r idge ,  245 f e e t  n o r t h  of t h e  l i f t  span, c o l l a p s i n g  one l e g  of t h e  p i e r .  I 

The ad jacen t  deck s l a b ,  n o r t h  of t h e  impacted p i e r ,  f e l l  i n t o  t h e  r i v e r ,  
and the nor the rn  end of t h e  t r u s s  span co l l apsed  on to  t h e  deck of t h e  s h i p .  
Two motor v e h i c l e s ,  which were stopped a t  drawbridge warning g a t e s  loca t ed  
immediately n o r t h  of t h i s  p i e r  on t h e  deck s l a b ,  f e l l  wi th  t h e  s l a b  i n t o  
t h e  r i v e r .  
i t  co l l apsed .  A/ 

About 2 miles downriver from 

The 

The occupants of t h e s e  v e h i c l e s  had f l e d  from the span b e f o r e  

This  l o c a t i o n  of t h e  g a t e s  allowed v e h i c l e s  t o  queue behind t h e  g a t e s  
on a s e c t i o n  of t h e  b r idge  over  water up t o  23 f e e t  deep. Large v e s s e l s  
could nav iga te  up t o  the b r idge  i n  waters ad jacen t  t o  t h i s  channel.  A 
t r a f f i c  c o n t r o l  s i g n a l  and a "blank-out' ' s i g n  with t h e  message "STOP - 
DRAW OPEN" and a s t o p  l i n e  were loca ted  20 f e e t  n o r t h  of t h e  g a t e s .  A 
b e l l  and another  s i g n a l  and s i g n  wi th  t h e  "blank-out" message "STOP 
AHEAD - DRAW OPEN" were l o c a t e d  288 f e e t  f a r t h e r  no r th .  

This acc iden t  demonstrates  t h e  presence of two highway s a f e t y  
hazards  t h a t  could exist  a t  drawbridges nat ionwide:  (1) br idge  p i e r s  
and spans  t h a t  are vu lne rab le  t o  impact by l a r g e  marine v e s s e l s ,  and ( 2 )  
t h e  s topping  of  vehicles on s e c t i o n s  of a b r i d g e  over  navigable  waters .  

I - - 1/ For more d e t a i l e d  information read  "Marine Accident Report - U.S. 
Tankship SS MARINE FLORIDIAN C o l l i s i o n  With Benjamin Harr i son  
Bridge, Hopewell, V i r g i n i a ,  February 2 4 ,  1977,"  (NTSB-MAR-78-1). 
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The S a f e t y  Board p rev ious ly  d iscussed  these  hazards  i n  its r e p o r t s  of 
two a c c i d e n t s  involv ing  marine vessels and b r idges  i n  1972. 2/ 
Board a l s o  made recommendations (H-74-40 through -43) t o  alleviate t h e s  
hazards  after i t s  i n v e s t i g a t i o n  of a t u g  boa t  c o l l i s i o n  wi th  t h e  east 
span of t h e  Lake P o n t c h a r t r a i n  Causeway i n  New Orleans,  Louis iana,  on 
August 1, 1974. 

The 

Appl ica t ion  by the Commonwealth of Virginia  of FHWA g u i d e l i n e  
i s sued  i n  October 1974 i n  response t o  Board recommendations would ha 
e l imina ted  t h e  hazard of s topped v e h i c l e s  on b r i d g e  s e c t i o n s  i n  t h i s  
acc iden t .  Federal-aid Highway Program Manual (FHF'M) Sec t ion  6.8.3.1(4c 
T r a f f i c  Cont ro l  Devices--Movable Bridges,  r e q u i r e s  t h a t :  

".. .For a l l  movable b r idges ,  t h e  p r o t e c t i o n  f o r  t r a f f i c  i s  
t o  be pzovided bo th  by r e s i s t a n c e  g a t e s  which o f f e r  p r o t e c t i v e  
r e s i s t a n c e  t o  moving v e h i c l e s  and by warning gates. . . ' '  

Fu r the r  i n  t h e  same s e c t i o n :  

"...For br idges  t h a t  c r o s s  a long r each  of water which may be  
impacted by l a r g e  marine v e s s e l s ,  a d d i t i o n a l  warning g a t e s  should 
be  i n s t a l l e d  i n  p o s i t i o n s  t o  reduce t h e  number of v e h i c l e s  which 
would be exposed t o  hazards  from marine nav iga t ion  . . . . ' I  

and : 

"The ope ra t ion  s h a l l  be  s o  arranged t h a t . . . a f t e r  the warning g a t e s  
are c losed ,  a t i m e  i n t e r v a l  s h a l l  e l a p s e  before  t h e  r e s i s t a n c e  
g a t e s  come i n t o  p o s i t i o n  t o  a l low t r a f f i c  t o  c l e a r  the space  between 
t h e  ga t e s . "  

Also, s e c t i o n s  4E-13 through 4E-17 of  the Manual on Uniform T r a f f i c  
Control  Devices (MUTCD) d i s c u s s  t h e  d'esign and a p p l i c a t i o n  of s i g n a l l i n g  
devices  a t  drawbridges.  However, n e i t h e r  t h e  FHPM nor t h e  MUTCD d i s c u s s  
proper  s ign ing  and pavement markings. 

The presence of t hese  ga t ing  and s i g n a l l i n g  d i r e c t i v e s  i n  t w  
s e p a r a t e  sou rces ,  and the l a c k  of r e g u l a t i o n s  f o r  s ign ing  and pav 
markings,  impedes t h e  e f f i c i e n t  e l i m i n a t i o n  of t h e  s a f e t y  hazards .  
a s p e c t s  of t r a f f i c  c o n t r o l  a t  r a i l r o a d  grade c ros s ings  are d i s c u s s e  
the MUTCD; t h i s  approach should be  used f o r  movable br idges .  Where 
a d d i t i o n a l  g a t e s  and clearance time as descr ibed  above may not be  f e a s i b l e  
such as on mul t i span  b r idges  over  wide navigable  waterways, p o s i t i v e  
s u r v e i l l a n c e  and c o n t r o l  of  t r a f f i c  ope ra t ions  could be  achieved w i t  

- 2/"Marine Casual ty  Report--SS AFRICAN NEPTUNE: 
Sidney Lanier  Bridge a t  Brunswick, Georgia,  on 7 November 1972 W i  
Loss of L i f e , "  (USCG/NTSB-MAR-74-4). 
"Marine Casua l ty  Report--Tug CAROLYN and Barge WEEKS No. 254 Co11ision 
w i t h  Chesaoeake Bay Bridge and Tunnel,  September 2 1 ,  1972," (USCG/NTSB- 

C o l l i s i  

- 
MAR-74-2). 
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system of c l o s e d - c i r c u i t  TV and v a r i a b l e  message s i g n s  wi th  l a n e  c o n t r o l  
devices .  Such a system would be an a p p l i c a t i o n  of p rov i s ions  i n  Sec t ion  
6.8.3.4 of t h e  FHPM. 

The hazard of  b r i d g e  piers  and spans  t h a t  are vu lne rab le  t o  impact 
by l a r g e  marine vessels is  covered i n  p a r t  by e x i s t i n g  r egu la t ions .  
T i t l e  23 USC 1 4 4 ,  "Special  Bridge Replacement Program," r e q u i r e s  a 
c l a s s i f i c a t i o n  of a l l  b r idges  on f ede ra l - a id  highways f o r  s a f e t y  and 
s e r v i c e a b i l i t y ,  and 23 CFR 650, Subpart  C ,  states t h a t  b r idges  must be 
inspec ted  a t  " . . . r egu la r  i n t e r v a l s  n o t  t o  exceed 2 yea r s . "  However, 
t h e r e  a r e  no requirements ,  g u i d e l i n e s ,  o r  suggested des igns  by e i t h e r  
t h e  E'HWA o r  t h e  U. S. Coast Guard f o r  t h e  use  of do lphins  and f ende r s  
f o r  t h e  p r o t e c t i o n  of br idge  p i e r s  and bents .  
some c o n t r o l  of do lphin  and fender  use  through i t s  c o n s t r u c t i o n  permit  
procedures ,  COMMANDANT NOTICE 3271 of August 17 ,  1973. The b r i d g e  
classification/inspection program of t h e  FHUA does not  r e q u i r e  a de te rmina t ion  
of,the maximum load t h a t  can be  s u s t a i n e d  by a b r idge  p i e r  from f l o a t i n g  
d e b r i s  o r  impact by v e s s e l s .  

The Coast Guard does have 

Therefore ,  t h e  Nat ional  T ranspor t a t ion  Sa fe ty  Board recommends t h a t  
t h e  Federa l  Highway Adminis t ra t ion:  

Study and pub l i sh  a r e p o r t  on t h e  completeness and e f f e c t i v e n e s s  
of i t s  b r idge  classification/inspection program under 23 USC 144,  
23 CFR 650, and the  AASHTO "Manual f o r  Maintenance Inspec t ion  of 
Bridges" P a r t  2.5, e s p e c i a l l y  as t o  b r idges  over navigable  channels ,  
f o r  t h e i r  a b i l i t y  t o  s u s t a i n  p i e r  impact a t  water l e v e l  and f o r  
t h e  des ign  of the  t r a f f i c  c o n t r o l  system on t h e  b r idges .  (Class  
11, P r i o r i t y  Action) (H-78-1) 

Work wi th  t h e  U.S. Coast Guard t o  develop s p e c i f i c a t i o n s  f o r  t h e  
des ign  of do lph ins ,  f ende r s ,  and o t h e r  energy abso rp t ion  and/or  
vessel r e d i r e c t i o n  devices  f o r  the p r o t e c t i o n  of both b r i d g e  and 
vessel du r ing  an a c c i d e n t a l  impact. I s s u e  these  des ign  s p e c i f i c a t i o n s  
a long  wi th  gu ide l ines  and requirements  f o r  t h e  placement of do lph ins ,  
f ende r s ,  and energy abso rp t ion  and r e d i r e c t i o n  devices .  (Class  
111, Longer Term Action) (H-78-2) 

Bring t o g e t h e r  i n  one p u b l i c a t i o n  a l l  g u i d e l i n e s  f o r  t r a f f i c  
c o n t r o l  a t  movable b r idges ,  i nc lud ing  s i g n s ,  s i g n a l s ,  pavement 
markings, and restraint  devices .  (Class  11, P r i o r i t y  Action) 
(H- 7 8-3) 
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Include as part of the Federal-Aid Highway Program Manual 
6.8.3.4 Paragraph 5d(3), “Special Purpose Surveillance 
and Control Systems,” a description of surveillance and 
control systems used on multispan bridges over wide navigable 
waterways. (Class 11, Priority Action) (H-78-4) 

BAILEY, Acting Chairman, McADAMS, HOGUE, and KING, Members, concurred 
in the above recommendations. 

By: Kay Bailey 
Acting Chairman 


