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SAFETY RECOMMENDAT I O N  (S) i 
H-76-11 through H-76-15 

) 
About 9:25  p.m. on February 2 3 ,  1975, an automobile s t r u c k  a v i t a l  

s t r u c t u r a l  member of t h e  Yadkin River Bridge near  Siloam, North Carolina.  
The c o l l i s i o n  occurred i n  heavy fog .  Af te r  t h e  impact, t h e  br idge co l -  
lapsed and both t h e  automobile and t h e  br idge f e l l  i n t o  t h e  r i v e r .  S ix  
more veh ic l e s  vaul ted  i n t o  t h e  co l l apse  zone within a 17-minute per iod .  
Four persons were k i l l e d  and 16 were in ju red .11  

The National Transportat ion Sa fe ty  Board determines t h a t  t h e  probable 
cause of t h e  br idge co l l apse  was t h e  pene t ra t ion  of t h e  t imber r a i l i n g  
by t h e  veh ic l e  and i t s  subsequent impact with and crushing of a v i t a l  
s t r u c t u r a l  member of t h e  br idge t r u s s .  The timber r a i l i n g  was not  adequate 
t o  s u s t a i n  impact a t  posted speeds. 

The inves t iga t ion  ind ica t ed  t h a t  t h e  br idge t russ  d id  not  experience 
any abnormal movements t h a t  would have cont r ibu ted  t o  t h e  d r i v e r ' s  l o s s  of 
con t ro l .  No reason f o r  t h e  d r i v e r ' s  l o s s  of con t ro l  could be determined. 

The s t r u c t u r a l  member s t r u c k  by t h e  veh ic l e  had been damaged previous ly  
by an overheight load. The damage caused by t h e  veh ic l e  impact was s u f f i -  
c i e n t  t o  have caused c o l l a p s e  even i f  t h e r e  had been no e a r l i e r  damage. 
However, t h e  inves t iga t ion  d id  show t h a t  t h e  e a r l i e r  damage had reduced t h e  
load-carrying capac i ty  of t h e  br idge from t h e  posted 7 t o n s  t o  2 . 2  t o n s .  
The e a r l i e r  damage t o  t h e  member was i d e n t i f i e d  and recorded by t h e  S t a t e  
br idge  inspec t ion  team when t h e  br idge was r o u t i n e l y  inspec ted  i n  December, 
1974, but  no eva lua t ion  of t h e  p o t e n t i a l  e f f e c t s  of t h e  damage had been 
made. Damage t o  the  t r u s s '  p o r t a l  bracing from overheight  loads were f irst  
recorded i n  t h e  1972 br idge  in spec t ion ,  but no s p e c i f i c  r e fe rence  was made 
t o  t h e  member t h a t  was s t r u c k  by t h e  veh ic l e  i n  t h i s  acc iden t .  

- 1/The Board's f u l l  r e p o r t  on t h i s  accident  w i l l  be forthcoming. 
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The number of c i i t i c a l l y  d e f i c i e n t  br idges i n  t h e  United S t a t e s  i s  
very l a r g e  when compared t o  t h e  funds requi red  t o  rep lace  them. Althou 
na t iona l  s tandards  e x i s t  for  t h e  inspec t ion  inventorying of  
Federal-aid system, no such requiiements e x i s t  fox nonFedera1-aid br idg  
which account f o r  more than h a l f  of  a l l  br idges.  As a r e s u l t ,  t h e  magn 
tude of  t h e  b i idge  s a f e t y  pioblem i s  not  def ined adequately and many 
br idges may have undetected reduced s t r e n g t h .  The Federal  Highway Admi 
i s t r a t i o n  es t imates  t h a t  a t  t h e  cu r ren t  l e v e l  of  funding, i t  will t ake  
years  t o  rep lace  t h e  32,000 c u r r e n t l y  d e f i c i e n t  br idges on t h e  Federal-ai  
system a lone .  

Ihe c o s t  t o  I ep lace  a l l  t h e  c r i t i c a l l y  d e f i c i e n t  br idges  on t 
ioadways i e p i e s e n t s  a s u b s t a n t i a l  f i n a n c i a l  burden. I t  is not  reaso 
t o  expect t h a t  a l l  such d e f i c i e n t  br idges w i l l  be replaced quickly.  
sequent ly ,  it i s  important t o  i d e n t i f y ,  by thorough inspec t ion ,  t h e  degre 
of any hazard t h a t  may ex is t  a t  each br idge i n  order  t o  i d e n t i f y  those  
which axe most i n  need of remedial  measures o r  prevent ive  ac t ions .  Such 
measuies and ac t ions  could include c los ing  a bridge;  pos t ing  f o r  reduced 
s a f e  load limits; improving t r a f f i c  c o n t i o l s  and roadway de l inea t ion ;  
improving br idge i a i l i n g s  and approach t r a f f i c  b a r r i e r s ;  adding f a i l u r e  
warning systems; increas ing  s k i d  numbers of  br idge and approach road sur- 
f aces  above c u r r e n t l y  recommended minimums; and making o t h e r  minor-to- 
moderate s t i u c t u r a l  changes t h a t  could extend t h e  l i f e  of  t h e  s t r u c t u r e ,  
o r  prevent  a ca ta s t roph ic  co l l apse .  

Therefore ,  t h e  National Transportat ion Safe ty  Board recommends 
t h e  Federal  tlighvay Adminis t ia t ion:  

1. Develop and publ i sh ,  as a p a i t  of t h e  FHlVA research  progiam 
guide l ines  f o r  the  s t r u c t u r a l  i e t r o f i t  of  br idge  r a i l i n g s  on 
e x i s t i n g  br idge s t r u c t u r e s  t o  p r o t e c t  v i t a l  s t r u c t u r a l  members 
from impact by veh ic l e s .  (H-76-11) (Class 11, P r i o r i t y  Followup) 

2 .  Include under t h e  National Bridge Inspect ion Standards 
and under lligliivay Sa fe ty  Program Standard No. 1 2 ,  "Highway 
Design, Construct ion and Maintenance , ' I  a requirement t h a t  
b r idge  inspec t ion  i e p o r t s  be analyzed and evaluated wi th in  
a s p e c i f i e d  t ime per iod,  and t h a t  any changes i n  load limits 
be posted promptly. (11-76-12) (Class 11, P r i o r i t y  Followup) 

3 .  Include under Highway Sa fe ty  Piogram Standard 12,  "Highwa 
Design, Construct ion and Maintenance," a iequirement t h a t  a l l  
b r idges  on pub l i c  roadways be inspec ted  for  s a f e t y  under t h e  
same c i i t e i i a  e s t ab l i shed  f o r  br idges on t h e  Federal-aid 
system under t h e  National Bridge Inspect ion Standard.  (H-76 
(Class 11, P r i o i i t y  Followup) 



4. I n s t i t u t e  a program i n  cooperation w i t h  the  S t a t e s  wlrich 
provides fo r  t h e  i n v e s t i g a t i o n ,  by mul t id i sc ip l ina ry  accident  
i .nvest igat ion teams, of t h e  following: 

a .  A l l  br idge co l lapses  on publ ic  roadways, 

b. Accidents involving vehic les  t h a t  have s t ruck  
t r a f f i c  b a r r i e r  r a i l i n g s  on br idges and damaged 
s t r u c t u r a l  members v i t a l  t o  t h e  b r i d g e ' s  s t a b i l i t y  

The number o f  such inves t iga t ions  should be s u f f i c i e n t  t o  
i d e n t i f y  the  c h a r a c t e r i s t i c s  of ind iv idua l  t r a f f i c  b a r r i e r  
r a i l i n g s  and t o  i d e n t i f y  how such c h a r a c t e r i s t i c s  a f f e c t  the 
s e v e r i t y  of  acc iden t s .  (1-1-76-14) (Class 11, P r i o r i t y  
Followup) 

5. In cooperat ion with t h e  S t a t e s ,  perform a s u f f i c i e n t  quan t i ty  
of sk id  t e s t s  on timber roadway sur faces  t o  e s t a b l i s h  if such 
sur faces  can normally meet t h e  recommended s k i d  number va lues  
contained under Ilighway Safe ty  Program Standard 1 2 ,  "Highway 
Design, Construction and Maintenance." (H-76-15) (Class 11, 
P r i o r i t y  Followup) 

TODD, Chairman, McADAMS, BURGESS, HALEY, and HOGUE, Members, concurred 
i n  t h e  above recommendations. I 

Chairman 




