
NATIONAL TRANSPORTATIQN. SAFETY ' BOARD 
WASHINGTON, D.C. 

ISSUED: October 31,  1 9 7 7  

About 4:45 a .m. ,  on October 1 6 ,  1976, a s t a t i o n  wagon t r a v e l i n g  
west on I n t e r s t a t e  70 near  Byers, Colorado, r a n  o f f  t h e  l e f t  s i d e  of t h e  
roadway, at  an ang le  of 5 degrees ,  303 f e e t  east of a b r i d g e  s t r u c t u r e  
onto a r e l a t i v e l y  f l a t  median. 
missed the 100-foot tangent  s e c t i o n  of t h e  b r i d g e  approach g u a r d r a i l .  
The v e h i c l e  t r a v e l e d  310 f e e t  i n  back of the g u a r d r a i l  on t h e  median t o  
t h e  top  of a s loped  embankment wall between twin b r i d g e  s t r u c t u r e s .  The 
v e h i c l e  then  vau l t ed  i n t o  t h e  a i r  f o r  a d i s t a n c e  of 62 f e e t  b e f o r e  
h i t t i n g  the o p p o s i t e  embankment. After impact,  t h e  v e h i c l e  moved 20 
feet  up the embankment b e f o r e  s l i d i n g  back t o  t h e  t o e  of t h e  s lope .  A 
f i r e  ensued and completely des t royed  the v e h i c l e .  
were e i t h e r  k i l l e d  on impact o r  d i ed  as a r e s u l t  of t h e i r  i n j u r i e s  and 
t h e  f i r e .  

In l eav ing  t h e  roadway, t h e  v e h i c l e  

N i n e  of t h e  10  occupants  

During t h e  5-year per iod  preceding September 1, 1976, fou r  s i m i l a r  
acc iden t s  occurred a t  t h i s  l o c a t i o n ,  r e s u l t i n g  i n  t h r e e  deaths. Inc luding  
t h i s  a c c i d e n t ,  1 2  people  have died i n  less than 5 yea r s  as a r e s u l t  of 
e r r a n t  v e h i c l e s  e n t e r i n g  t h e  median, d r i v i n g  behind t h e  g u a r d r a i l ,  and 
plunging over  the embankment between these  twin br idges .  

The b r i d g e  approach g u a r d r a i l  w a s  extended from 25 f e e t  t o  100 f e e t  
by S t a t e  maintenance f o r c e s  dur ing  July,  1975. While t h i s  ex tens ion  was 
an improvement over  t h e  25-foot s e c t i o n ,  i t  d i d  n o t  conform w i t h  t h e  
S t a t e ' s  1968 s t anda rd  M-606-AB f o r  g u a r d r a i l s  a t  b r idge  approaches.  
This  s tandard  c a l l s  f o r  200 f e e t  of  g u a r d r a i l  of which 50 f e e t  i s  t angen t ,  
75 f e e t  i s  f l a r e d ,  and 75 f e e t  is curved t o  an anchorage beyond the  
c e n t e r l i n e  of t h e  median. Ca lcu la t ions  have shown t h a t  i f  t h e  1968 
s tandard  had been fol lowed,  t h e  v e h i c l e  i n  t h i s  acc iden t  would have been 
i n t e r c e p t e d  by t h e  g u a r d r a i l  and d e f l e c t e d  back onto t h e  main roadway. 
The s e v e r i t y  of t h e  acc iden t  would have been reduced s i g n i f i c a n t l y .  
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On August 15 ,  1976, t h e  State  of Colorado publ ished a r e p o r t  t i t l e d  
"Elephant Trap Accidents on Colorado I n t e r s t a t e  Highways" a s  a suppleme 
t o  i t s  1973 s tudy  "Motor Vehicle  T r a f f i c  Accidents  a t  Bridges." 
supplemental  r e p o r t ,  covering t h e  4 1/2-year pe r iod  from January 1970 
J u l y  1974,  found t h a t  of 217 twin b r idge  s t r u c t u r e s  s t u d i e d ,  41 o r  19 
pe rcen t  had experienced 1 o r  more such a c c i d e n t s  f o r  a t o t a l  of 57 
acc iden t s ,  25 f a t a l i t i e s ,  59 i n j u r i e s ,  and an es t imated  $2 m i l l i o n  
p rope r ty  damage. 

The 

Colorado 's  1968 s t anda rd  M-606-AB does n o t  conform t o  e i t  
Fede ra l  Highway Adminis t ra t ion (FHWA) 1/ o r  the American Assoc ia t ion  o 
S t a t e  Highway and Transpor t a t ion  O f f i c i a l s  (AASHTO) L/ g u i d e l i n e s .  
These g u i d e l i n e s  provide  f o r  a longer  tangent  and more g radua l  curve ,  
dec rease  i n  t h e  s t r i k i n g  ang le  of e r r a n t  v e h i c l e s ,  and less seve re  
i n t e r c e p t i o n  and d e f l e c t i o n .  However, t h e  FHWA and AASHTO g u i d e l i n e s  
had n o t  y e t  been e s t a b l i s h e d  a t  the t i m e  t h e  g u a r d r a i l  systems w e r e  
i n s t a l l e d  a t  these  bridges. ,  

The S t a t e  of  Colorado was aware a s  e a r l y  as August 1 5 ,  1974, t h a t  
t h e  b r idge  approach g u a r d r a i l  systems on t h e  S t a t e ' s  i n t e r s t a t e  highways 
d i d  not  conform w i t h  t h e  S t a t e ' s  own 1968 s tandard .  They were a l s o  
aware of t h e  hazards  c r e a t e d  by t h e s e  nonconforming b a r r i e r s  and of  t h e  
c o s t l y  r e s u l t s  i n  l ives ,  i n j u r i e s ,  and p rope r ty  damage. Yet p r i o r  t o  
t h e  Byers acc iden t ,  t h e  S t a t e  of Colorado d i d  not  a c t  t o  p l a n  and impleme 
t h e  updat ing of  i t s  s tandard ,  much less t h e  removal of t h e  hazards  t o  
moto r i s t s .  I f  t h e  S t a t e  had done noth ing  more than  s h i e l d  t h e  openings 
between t h e  twin b r i d g e  s t r u c t u r e s  t o  prevent  errant v e h i c l e s  from 
plunging t o  the roadway below, a t  least t h e  s e v e r i t y  of t h i s  a c c i d e n t  
might have been reduced s i g n i f i c a n t l y .  

Updating s t anda rds ,  d i sseminat ing  r ev i sed  s t anda rds ,  and modifyin 
e x i s t i n g  b a r r i e r  systems i s  c o s t l y .  However, the  c o s t  can b e  j u s t i f i e  
by t h e  e l imina t ion  of dea ths ,  personal  i n j u r y ,  and p rope r ty  damage 
r e s u l t i n g  from acc iden t s .  I n t e r s t a t e  cons t ruc t ion  funds can be used f 
t h e s e  types  of s a f e t y  improvements. 

S ince  t h e  n i n e - f a t a l i t y  acc iden t  a t  Byers, the Colorado Depart  
of Highways has  a c t e d  t o  inform maintenance personnel  of t h e  cu r ren  
FHWA and AASHTO g u a r d r a i l  s t anda rd ;  has  ass igned  a committee t o  re- 
examine t h e  S ta te ' s  1968 g u a r d r a i l  s tandard ;  and has  developed a prog 
t o  s h i e l d  t h e  openings between twin b r i d g e  s t r u c t u r e s  on S t a t e  highwa 
a s  f inanc inn  becomes a v a i l a b l e .  The committee's recommendations have - 
been developed f o r  cons ide ra t ion  a t  the FHWA d i v i s i o n  and r e g i  
l e v e l s .  

- 1/ Report No. FHWA Rn-76-503 Volumes I and I1 "Guide f o r  S e l  
F i n a l  R e  

- 2/ "Guide f o r  S e l e c t i n g ,  Locat ing,  and Designing T r a f f i c  B a r r i e r s  
and Designing T r a f f i c  B a r r i e r s , "  February 1976.  

American Assoc ia t ion  of S t a t e  Highway and Transpor t a t ion  
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Therefore, the National Transportation Safety Board recommends that 
the Colorado State Department of Highways in cooperation with the Federal 
Highway Administration: 

Expedite the review of State guardrail standards and the 
implementation of recommended changes. (Class 11, Priority 
Followup) a-77-23 ) 

Make the necessary commitment of Federal or State funds for 
shielding the openings between twin bridge structures on the 
State's interstate system. (Class 11, Priority Followup) 
(H-77-24) 

BAILEY, Acting Chairman, McADAMS and HOGIJE, Members, concurred i n  the 
above recommendations. , 

By: Kay Bailey 
Acting Chairman 
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