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On A p r i l  5 ,  1987,  t w o  o f  t h e  f i v e  s p a n s  o f  t h e  New Y o r k  
S t a t e  T h r u w a y  ( 1 - 9 0 )  b r i d g e  o v e r  t h e  S c h o h a r i e  C r e e k  f e l l  a b o u t  
8 0  f e e t  i n t o  a r a i n - s w o l l e n  c r e e k  a f t e r  p i e r  3 ,  w h i c h  p a r t i a l l y  
s u p p o r t e d  t h e  t w o  s p a n s ,  c o l l a p s e d .  N i n e t y  m i n u t e s  a f t e r  t h e  
i n i t i a l  c o l l a p s e ,  p i e r  2 and a t h i r d  s p a n  c o l l a p s e d .  F o u r  
p a s s e n g e r  c a r s  and one t r a c t o r - s e m i t r a i l e r  p l u n g e d  i n t o  t h e  
c r e e k ,  and 10 p e r s o n s  w e r e  f a t a l l y  i n j u r e d .  U 

A f t e r  t h e  c o l l a p s e ,  e x a m i n a t i o n  o f  t h e  a r e a  u n d e r  t h e  
b r i d g e  r e v e a l e d  t h a t  t h e  s o i l  b e n e a t h  t h e  e x t r e m e  u p s t r e a m  end  o f  
t h e  p i e r  3 f o o t i n g  had  b e e n  e r o d e d .  The u p s t r e a m  e n d  o f  t h e  
f o o t i n g  h a d  d r o p p e d  i n t o  a s c o u r  h o l e  t h a t  was 9 f e e t  d e e p .  
( T h e  d e e p e s t  p a r t  o f  t h e  h o l e  w a s  l o c a t e d  a b o u t  3 f e e t  w e s t  o f  
t h e  u p s t r e a m  end  o f  t h e  f o o t i n g . )  The d o w n s t r e a m  e n d  o f  t h e  
p i e r  had  n o t  moved.  

lJ F o r . m o r e  i n f o r m a t i o n ,  r e a d  H i g h w a y  A c c i d e n t  R e p o r t - - " C o l l a p s e  
o f  New Y o r k  S t a t e  T h r u w a y  A u t h o r i t y  ( 1 - 9 0 )  B r i d g e  O v e r  t h e  
S c h o h a r i e  C r e e k ,  Amsterdam,  New Y o r k ,  A p r i l  5 ,  1 9 8 7 "  ( N T S B / H A R -  
8 8 / 0 2 ) .  
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S u r v e y  measurements i n d i c a t e d  t h a t  p i e r  2 had s e t t l e d  a l o n g  
i t s  e n t i r e  l e n g t h  a n d  was a l s o  t i l t e d  t o w a r d  t h e  wes t .  The  n o r t h  
e n d  had  s e t t l e d  a b o u t  5 f e e t  b e l o w  i t s  o r i g i n a l l y  c o n s t r u c t e d  
e l e v a t i o n .  The  n o r t h  co lumn s e t t l e d  a n  a v e r a g e  o f  3 . 9  f e e t .  The 
s o u t h  co lumn s e t t l e d  a n  a v e r a g e  o f  2 . 1  f e e t .  The  n o r t h  co lumn 
r e m a i n e d  s t a n d i n g  a f t e r  t h e  c o l l a p s e ,  and  was r emoved  d u r i n g  t h e  
d e m o l i t i o n  w o r k .  

B e c a u s e  t h e  b r i d g e  was d e s i g n e d  w i t h  s p r e a d  f o o t i n g s  a n d  
w i t h o u t  p i l e s ,  r i p r a p  p r o t e c t i o n  a g a i n s t  s c o u r  was e s s e n t i a l  t o  
t h e  s u r v i v a l  o f  t h e  b r i d g e  d u r i n g  f l o o d s .  D u r i n g  c o n s t r u c t i o n ,  a 
t h i c k  l a y e r  o f  r i p r a p  was i n s t a l l e d  f r o m  t h e  t o p  o f  t h e  f o o t i n g  
( e l e v a t i o n  275  f e e t ) ,  s l o p i n g  upward  t o  t h e  p l i n t h  t o  a n  
e l e v a t i o n  o f  a b o u t  2 7 9 . 5  f e e t  a r o u n d  p i e r s  2 and  3 .  T h i s  l a y e r  
o f  r i p r a p ,  w h i c h  i n c l u d e d  l a r g e  r o c k s ,  p r o t e c t e d  t h e  p i e r  
f o u n d a t i o n s  d u r i n g  t h e  f l o o d  o f  r e c o r d  i n  1 9 5 5  and  numerous  
s m a l l e r  f l o o d s .  The 1 9 5 5  f l o o d  o f  r e c o r d  had  t h e  p o t e n t i a l  t o  
move l a r g e  q u a n t i t i e s  o f  r i p r a p  from t h e  f r o n t  o f  p i e r s  2 and  3 .  
A l t h o u g h  t h e  i n s p e c t i o n  r e p o r t  f o r  t h e  a c c e p t a n c e  o f  t h e  b r i d g e  
on May 3 1 ,  1 9 5 6 ,  d i d  n o t  m e n t i o n  r i p r a p  movement ,  p h o t o g r a p h s  
t a k e n  on O c t o b e r  3 0 ,  1 9 5 6 ,  showed movement o f  r i p r a p  n o r t h w a r d  
a l o n g  p i e r s  2 and  3 .  V a r i o u s  p h o t o g r a p h s  t a k e n  f r o m  1 9 5 4  t o  1 9 7 7  
d u r i n g  low w a t e r  d i s c l o s e d  t h a t  some o f  t h e  r o c k s  had  moved 
n o r t h w a r d  d u r i n g  t h a t  p e r i o d  o f  t i m e .  

The c o n t i n u e d  movement o f  r i p r a p  was r e v e a l e d  d u r i n g  
i n s p e c t i o n s  i n  1 9 7 7  a n d  1 9 7 9 .  Due t o  t h e  l o w e r  w a t e r  v e l o c i t i e s  
a t  p i e r  2 ,  l e s s e r  a m o u n t s  o f  c o b b l e  and  o t h e r  l a r g e r  m a t e r i a l  m a y  
h a v e  b e e n  t r a n s p o r t e d  i n t o  t h e  s c o u r  a r e a  a t  p i e r  2 t h a n  i n t o  t h e  
a r e a  a r o u n d  p i e r  3 .  A f t e r  1 9 7 7 ,  t h e  f r e q u e n c y  and  m a g n i t u d e  o f  
f l o o d s  i n c r e a s e d ,  and  t h e  movement o f  r i p r a p  away f r o m  p i e r  3 and  
i t s  r e p l a c e m e n t  w i t h  c o b b l e s  and  s t r e a m b e d  m a t e r i a l  p r o b a b l y  
i n c r e a s e d .  

F u r t h e r ,  b a s e d  o n  t h e  m a g n i t u d e  o f  t h e i r  f l o w s ,  t h e i r  
d i r e c t i o n ,  and  t h e i r  s i m i l a r i t i e s  i n  v e l o c i t y ,  t h e  f l o o d s  o f  1 9 5 5  
and  1 9 8 7  ( a s  d e m o n s t r a t e d  by p h o t o g r a p h i c  e v i d e n c e  and  by t h e  
r e s u l t s  o f  t h e  p h y s i c a l  m o d e l s  and  t h e  c o m p u t e r  a n a l y s e s  
c o n d u c t e d  a f t e r  t h e  a c c i d e n t )  had  s i m i l a r  e r o s i o n  c a p a b i l i t y .  
The S a f e t y  B o a r d  t h u s  c o n c l u d e s  t h a t  had  t h e  p i e r s  b e e n  p r o t e c t e d  
by r i p r a p  a t  t h e  time o f  t h e  A p r i l  1 9 8 7  f l o o d  as  t h e y  w e r e  d u r i n g  
t h e  1 9 5 5  f l o o d ,  t h e  b r i d g e  p r o b a b l y  wou ld  n o t  h a v e  c o l l a p s e d .  

A r e v i e w  o f  t h e  New York S t a t e  Thruway A u t h o r i t y  (NYSTA) 
m a i n t e n a n c e  r e c o r d s  f o r  t h e  S c h o h a r i e  Creek B r i d g e  i n d i c a t e d  t h a t  
t h e  b r i d g e  r e c e i v e d  r e g u l a r  m a i n t e n a n c e  s u c h  a s  p a i n t i n g  o f  t h e  
s u p e r s t r u c t u r e ,  p a t c h i n g  o f  t h e  d e c k ,  a n d  t h e  s e a l i n g  o f  j o i n t s .  
After  t h e  c o l l a p s e ,  o b s e r v a t i o n s  by N a t i o n a l  T r a n s p o r t a t i o n  
S a f e t y  B o a r d  i n v e s t i g a t o r s  o f  t h e  remains  o f  t h e  d e c k ,  s t e e l  
beams and  g i r d e r s ,  b e a r i n g s ,  c o l u m n s ,  and  p i e r s  c o r r o b o r a t e d  
t h i s .  The  m a i n t e n a n c e  r e c o r d s ,  h o w e v e r ,  d i d  n o t  i n c l u d e  any  
e n t r i e s  c o n c e r n i n g  t h e  m a i n t e n a n c e  o f  r i p r a p  a r o u n d  t h e  p i e r s .  
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From the time the Thruway was opened, the NYSTA, as did the 
New York State Department of Transportation (NYSDOT) and many 
other organizations, used maintenance personnel to inspect 
bridges for both maintenance needs and safety inspections. The 
inspections i n  the NYSTA Albany division were accomplished not by 
engineers but by personnel whose primary responsibilities were in 
bridge maintenance. The Albany assistant division engineer 
(bridges) was not a professional engineer but had received the 
training and had the years of experience required by the Federal 
Highway Administration (FHWA) National Bridge Inspection 
Standards (NBIS) to qualify for conducting bridge inspections. 

However, i n  his 1 9 8 6  inspection o f  the bridge, and in 
previous inspections, the Albany assistant division engineer 
(bridges) failed to evaluate the condition of the riprap at t-he 
piers properly, and he failed to. take the dropline readings 
necessary to evaluate the conditions i n  the streambed. These two 
tasks were specifically required in the NYSDOT Bridge Inspection 
Manual (BIM-82) and earlier documents on bridge inspections. The 
fact that he overlooked these two tasks indicated that h e  either 
did not think they were important or he did not understand their 
importance. In addition, the engineer's supervisors, who should 
have reviewed his reports, apparently did not recognize the 
seriousness of the omissions and therefore did not attempt to 
correct the situation. 

The Albany assistant division engineer (bridges) may have 
assumed that the bridge was built on piles and therefore did not 
regard riprap maintenance as important. In his 1 9 8 6  inspection 
of the bridge, he gave piles a rating of " 9 , "  indicating 
condition unknown, rather than " 8 , "  not applicable. At the 
Safety Board's public hearing, he also indicated that he thought 
the bridge was constructed on piles. Some of the bridge 
inspection reports that he signed as far back as 1 9 7 0  indicate 
that he thought the bridge was built on piles, but other reports 
indicate the opposite. 

Entries in the maintenance log of the Schoharie Creek 
Bridge date back to 1 9 5 5 .  None of the entries address the 
maintenance of riprap. The Albany assistant division, engineer 
(bridges) said that he d i d  not recall riprap ever having been 
placed or maintained around the pier footings. Further, there is 
no evidence to indicate that riprap had ever been replaced around 
the piers after the bridge was opened to traffic in 1 9 5 4 .  

In 1 9 7 9 ,  an engineering.firm conducted bridge inspections 
for the NYSDOT to comply with the NBIS inventory requirements for 
off-system bridges. Sketches made by the assistant team leader 
during that inspection clearly showed that riprap around piers 2 
and 3 was missing. The assistant team leader, who drew the 
sketches, stated that he could not recall if riprap was present. 
The assistant had drawn in "scattered stone" on the downstream 
end of the west' side of pier 2 but did not recall its exact 
extent or shape; he said that it was large stone of at least 
basketball size. It may have been cobbles or riprap. 
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T h e  m e a s u r e m e n t s  o n  t h e  s k e t c h e s ,  when c o m p a r e d  w i t h  t h e  
o r i g i n a l  d e s i g n  p l a n s ,  showed a s i g n i f i c a n t  d e c r e m e n t  i n  t h e  , 
r i p r a p  c o v e r  o f  t h e  f o o t i n g .  The m e a s u r e m e n t s  and  p h o t o g r a p h s  
f r o m  t h e  i n s p e c t i o n  c l e a r l y  i n d i c a t e d  t h a t  r i p r a p  was n o t  p i l e d  
a t  an e v e n  l e v e l  a r o u n d  t h e  p l i n t h .  T h i s  i n f o r m a t i o n  s h o u l d  h a v e  
a l e r t e d  a p e r s o n  k n o w l e d g e a b l e  i n  r i v e r  m e c h a n i c s  and  s t r u c t u r e s  
t h a t  r i p r a p  h a d  moved,  p o s i n g  a d a n g e r  t o  t h e  s t r u c t u r e .  
However ,  t h e  t e a m  l e a d e r ,  a r e g i s t e r e d  p r o f e s s i o n a l  e n g i n e e r ,  
g a v e  b o t h  p i e r s  2 a n d  3 a r a t i n g  o f  6 f o r  i t s  s c o u r  c o n d i t i o n .  
T h i s  was t h e  b e s t  r a t i n g  t h a t  c o u l d  b e  g i v e n  i f  e r o s i o n  o r  s c o u r  
h a d  a f f e c t e d ,  i n  any  way,  t h e  m a t e r i a l  a b o v e  t h e  b o t t o m  o f  t h e  
f o o t i n g  b u t  h a d  n o t  u n d e r m i n e d  t h e  f o o t i n g .  A r a t i n g  o f  " 7 "  
w o u l d  h a v e  i n d i c a t e d  t h a t  t h e r e  h a d  n o t  b e e n  a n y  l o s s  o f  m a t e r i a l  
a r o u n d  t h e  p i e r s .  The t e a m  l e a d e r  a l s o  c o d e d  t h e  p i e r - p i l e s  
c o l u m n  i n  t h e  b r i d g e  i n s p e c t i o n  r e p o r t  as  " 8 , "  m e a n i n g  t h a t  no  
p i l e s  w e r e  p r e s e n t  u n d e r  t h e  p i e r s .  

The S a f e t y  B o a r d  b e l i e v e s  t h a t  t h e  s k e t c h e s  showed t h a t  a 
s i g n i f i c a n t  amount  o f  r i p r a p  had  moved away f r o m  t h e  u p s t r e a m  
e n d s  o f  t h e  p i e r s  i n  1 9 7 9  a n d ,  e s p e c i a l l y  s i n c e  t h e r e  w e r e  no  
p i l e s ,  t h e  e n g i n e e r i n g  f i r m  s h o u l d  h a v e ,  i n  a c c o r d a n c e  w i t h  i t s  
a g r e e m e n t  w i t h  t h e  NYSDOT, i m m e d i a t e l y  c a l l e d  t h e  N Y S D O T  p r o j e c t  
m a n a g e r  t o  a l e r t  h i m .  The c a l l  a l s o  s h o u l d  h a v e  been  f o l l o w e d  
w i t h  a l e t t e r .  H o w e v e r ,  t h e r e  i s  no  e v i d e n c e  t h a t  t h e  f i r m  s o  
n o t i f i e d  t h e  NYSDOT ( o r  t h e  NYSTA) o f  t h e  r i p r a p  d e f i c i e n c y .  

When t h e  NYSDOT r e c e i v e d  t h e  r e p o r t ,  i t  d i d  n o t  n o t i f y  t h e  
N Y S T A  o f  t h e  m i s s i n g  r i p r a p ,  i n d i c a t i n g  e i t h e r  t h a t  NYSDOT 
p e r s o n n e l  d i d  n o t  r e v i e w  t h e  r e p o r t  o r  t h a t  t h e y  b e l i e v e d  t h e  
m i s s i n g  r i p r a p  r e q u i r e d  no  a t t e n t i o n .  I t  i s  q u i t e  l i k e l y  t h a t  
NYSDOT p e r s o n n e l  d i d  n o t  r e v i e w  t h e  r e p o r t  s i n c e  t h e y  o n l y  
r e v i e w e d  some o f  t h e  i n s p e c t i o n  r e p o r t s  and t h o s e  t h e y  d i d  r e v i e w  
w e r e  g e n e r a l l y  r e v i e w e d  f o r  c o d i n g  and f o r m a t  e r r o r s  o n l y .  

When t h e  NYSTA f i n a l l y  r e c e i v e d  t h e  r e p o r t  i n  A p r i l  1980,  
i t  d i d  n o t  r e p l a c e  t h e  m i s s i n g  r i p r a p ,  i n d i c a t i n g  e i t h e r  t h a t  i t  
a l s o  d i d  n o t  r e v i e w  t h e  r e p o r t  o r  t h a t  i t  d i d  n o t  c o n s i d e r  t h e  
s i t u a t i o n  s e r i o u s  e n o u g h  t o  r e q u i r e  c o r r e c t i o n .  I f  t h e  r e p o r t  
was r e v i e w e d  b y  t h e  NYSTA, t h e  s k e t c h e s  a n d  t h e  r a t i n g  e l e m e n t s  
s h o u l d  h a v e  a l e r t e d  t h e  r e v i e w e r  t h a t  t h e  b r i d g e  w a s  n o t  b u i l t  on  
p i l e s  and  t h a t  t h e  d e p l e t i o n  o f  r i p r a p  was i m p o r t a n t .  F u r t h e r ,  
t h e  i n s p e c t i o n s  s h o u l d  h a v e  r e l i e v e d  t h e  NYSTA o f  t h e  n e e d  t o  
p e r f o r m  a b r i d g e  i n s p e c t i o n  t h a t  y e a r ;  t h e  t i m e  s a v e d  c o u l d  have ,  
and  s h o u l d  h a v e ,  b e e n  u s e d  t o  t h o r o u g h l y  a n a l y z e  t h e  r e p o r t .  
( T h e s e  i n s p e c t i o n s  o f  t h e  S c h o h a r i e  C r e e k  B r i d g e  w e r e  on  M a r c h  26 
and  A u g u s t  15 ,  1 9 7 9 ;  t h e  NYSTA's i n s p e c t i o n  was on  O c t o b e r  2 1 ,  
1 9 7 9 .  ) 

I n  1 9 8 2 ,  a m a j o r  r e h a b i l i t a t i o n  p r o j e c t  g r e a t l y  i m p r o v e d  
t h e  s u p e r s t r u c t u r e  and  s u b s t r u c t u r e  a b o v e  t h e  w a t e r  l i n e  b a s e d  on 
i n s p e c t i o n s ,  r e p o r t s ,  and  p l a n s  p r e p a r e d  b y  an  e n g i n e e r i n g  f i r m  
h i r e d  b y  NYSTA. U n f o r t u n a t e l y ,  t h e  p l a n s  f i n a l i z e d  b y  t h e  NYSTA 
d i d  n o t  c a l l  f o r  t h e  r e p l a c e m e n t  o f  m i s s i n g  r i p r a p  w i t h  600  c u b i c  
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yards of 600-oound riorao, as had been specified in these plans. 
Rep 
the 
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acement riprap was'removed from the plans at the direction of 
NYSTA technician responsible for finalizing the plans. 

Memoranda written in 1978 and 1980 by NYSTA personnel 
cated that the assistant superintendent of maintenance 
dges), the director o f  construction and design, and the 
gn unit head were aware that riprap had been called for as 
o f  the rehabilitation olans. When the technician decided to 

delete riprap from the final plans, these same supervisors either 
checked the plans and agreed with his decision, or they did not 
check the plans. The Safety Board believes that a failure o f  the 
supervisor to review this decision would have been a major 
deficiency in his oversight of a subordinate. In either case, 
however, the decision not to replace the riprap was a critical 
decision that contributed to the cause of the accident. 

These incidents show that the review and analysis of the 
reports of the NYSTA bridge safety inspections o f  the underwater 
portions o f  the bridge were inadequate. Further, the NYSTA 
inspectors were not well supervised; their supervisors did not 
correct them when they failed to note and address missing riprap 
or when they failed to fill out the underwater section of the 
forms properly. Further, there was little quality control, 
especially of the information on the forms relating to the 
inspection o f  the underwater elements of the bridges. 

These failures may have, in part, resulted from inadequate 
NYSTA (and NYSDOT) policies and guidelines about when conditions 
at the foundation o f  underwater members of bridges warranted 
maintenance. For example, the NYSTA assistant superintendent of 
maintenance (bridges), the bridge inspector's supervisor, said 
that the NYSDOT "Highway Maintenance Guide1 ines" stated that 
riprap should be replaced before "...scour progresses to a depth 
dangerous to the stability o f  a structure ( 1 / 2  of the thickness 
o f  the pier footing . . . ) . I '  The Safety Board is not aware of any 
specific guidance provided by the NYSTA to its inspectors about 
when riprap replacement was warranted. The Safety Board believes 
that the NYSDOT guidance was not proper and should be 
substantially modified. (In a December 7 ,  1987,  memorandum, the 
NYSTA directed its employees to delete the reference to 1/2 the 
footing depth from the NYSDOT manual.) 

Riprap must be maintained to prevent erosion of the soil 
around and beneath the footings. It is highly probable that had 
the NYSTA maintained riprap of a similar weight and to a similar 
level as that placed originally, the bridge would not have 
collapsed. In addition, if the NYSTA had replaced the missing 
riprap (Item 8 0 )  with 600-pound riprap, which was twice the 
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weight specified in the original design of the bridge, the riprap 
would have been more difficult to move and, therefore, would have 
protected the footings more effectively. 

The circumstances of this accident show that better 
guidance is needed. Inspectors (and some supervisors) from the 
NYSTA, the NYSDOT, and the engineering firm either failed to 
understand the importance of riprap or failed to recognize that 
sufficient riprap had migrated from piers 2 and 3 to pose a 
danger to the bridge. 

The Safety Board believes that the inadequate guidance in 
the replacement of riprap provided to the NYSTA inspectors 
resulted, in part, from the lack of specific guidance available 
at the time from the FHWA or the American Association of State 
Highway and Transportation Officials (AASHTO). In fact, it is 
not clear that the situation is any better today. The Safety 
Board has reviewed literature from several organizations that 
provided guidance on bridge inspection and maintenance and has 
found no specific guidance on when to replace riprap and very 
little o n  when to repair scour damage at piers founded on spread 
footings. Many bridge engineers state that specific guidance 
cannot be provided, but that inspectors need to use their 
engineering judgment. 

The Safety Board is concerned that bridges similar to the 
Schoharie Creek Bridge may not be receiving proper riprap 
maintenance because there i s  no proper guidance as to when to 
replace riprap. The Safety Board is aware that specific guidance 
cannot cover every possible condition and that bridge inspectors 
indeed need good engineering judgment. The Safety Board also 
recognizes that experienced bridge engineers may generally be 
able to recognize when riprap needs to be replenished or replaced 
or when other foundation repairs are required. However, most 
bridge inspectors are not now, and are not likely to be, 
experienced bridge engineers. The Safety Board is thus convinced 
that specific guidance must be provided to bridge inspectors. 

Therefore, the National Transportation Safety Board 
recommends that the American Association of State Highway and 
Transportation Officials, the International Bridge, Tunnel and 
Turnpike Association, the National Association o f  Counties, the 
National League of Cities, and the National Association o f  Towns 
and Townships: 

Inform your members of the circumstances o f  the 
Schoharie Creek Bridge collapse on April 5, 1987, and 
alert them t o  the importance of the inspection and 
maintenance of riprap at bridges founded on spread 
footings that rely upon the riprap to protect the 
spread footings from scour. (Class 11, Priority 
Action) (H-88-23) 



Also, the Safety Board issued Safety Recommendations H-88- 
12 through - 1 5  to the American Association of State Highway and 
Transportation Officials; H-88-16 through - 2 0  to the Federal 
Highway Administration; H-88-21 to the U.S. Department of 
Transportation; and H-88-22 to the New York State Department of 
Transportation. 

The National Transportation Safety Board is an independent 
Federal agency with the statutory responsibility *I. . . to 
promote transportation safety by conducting independent accident 
investigations and by formulating safety improvement 
recommendations" (Public Law 93-633)" The Safety Board is 
vitally interested i n  any actions taken as a result of its safety 
recommendations and would appreciate a response from you 
regarding action taken or contemplated with respect to the 
recommendation in this letter. Please refer to Safety 
Recommendation H-88-23 in your reply. 

BURNETT, Chairman, KOLSTAD, Vice Chairman, and LAUBER and 
NALL, Members, concurred i n  this recommendation. 

" fhairman 




