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E X E C U T I V E  S U M M A R Y

T h e  u n a c c e p t a b l e  r a i l  a c c i d e n t  r a t e  i n  t h e  e a r l y  1 9 7 0 's p r o m p t e d  
t h e  F R A  t o .e s t a b l i s h  F e d e r a l  S a f e t y  r e q u i r e m e n t s  f o r  t r a c k  a n d  to 
i m p l e m e n t  a n  e n f o r c e m e n t  p r o g r a m .  T h i s  p r o g r a m  c o n s i s t s  o f  
i n s p e c t i o n s  b y  F e d e r a l  o r  s t a t e  f i e l d  p e r s o n n e l  a n d  is s u p p l e ­
m e n t e d  b y  r a i l . o p e r a t e d  v e h i c l e s  c a p a b l e  o,f m e a s u r i n g  a n d  
r e c o r d i n g  c e r t a i n  t r a c k  or r a i l  c o n d i t i o n s  a n d  p e r t u r b a t i o n s .

T h e  o p e r a t i o n  o f  t h e s e  v e h i c l e s  is t h e  A u t o m a t e d  T r a c k  I n s p e c t i o n  
P r o g r a m  ( A T I P ) . P r e s e n t l y  this p r o g r a m  c o n s i s t s  o f  o p e r a t i n g  
o n  s e l e c t e d  r a i l  l i n e s ,  t h r e e  h i g h - s p e e d ,  h e a v y - a x l e - l o a d  
e q u i p m e n t  s e t s  and. o n e  l o w - s p e e d ,  hi-rail, v e h i c l e .  ' T h e  h e a v y  
a x l e  l o a d  p e r m i t s  t r a c k  g e o m e t r y  d a t a  to b e  c o l l e c t e d  u n d e r  l o a d e d  
c o n d i t i o n s  n o t  p o s s i b l e  b y  th e  i n d i v i d u a l  i n s p e c t o r .  C o m b i n e d ,  
this e q u i p m e n t  is o p e r a t e d  o v e r  m o r e  t h a n  7 0 , 0 0 0  m i l e s  o f  t r a c k  
a n n u a l l y .

D u r i n g  o p e r a t i o n  o f  t h e  A T I P  v e h i c l e s ,  b o t h  F e d e r a l  a n d  s t a t e  
i n s p e c t o r s  t o g e t h e r  w i t h  r e s p o n s i b l e  r a i l r o a d  p e r s o n n e l  a r e  
l o c a t e d  i n  a p o s i t i o n  i n  t h e  v e h i c l e s  w h i c h  p e r m i t s  th e  general, 
o b s e r v a t i o n  o f  t r a c k  c o n d i t i o n  in c o n d u c t i o n  w i t h  r e a l - t i m e  
p r o d u c e d  o s c i l l o g r a p h s .  T h e s e  d a t a  d e t a i l  s p e c i f i c  d e f e c t s  a n d  
i n d i c a t e  a l o s s  o f  t r a c k  i n t e g r i t y  r e f l e c t i n g  p o s s i b l e  s u b g r a d e  
f a i l u r e s ,  i n a d e q u a t e  d r a i n a g e ,  i n e f f e c t i v e  c r o s s  t i es, etc.

T h e  m o n i t o r i n g  a c t i o n  o f  A T I P  o f  s e l e c t e d  l i n e s  e a c h  y e a r  (le s s  
t h a n  1 p e r c e n t  o f  t h e  a n n u a l  i n s p e c t i o n s  b y  the. r a i l r o a d s )  r e s u l t s  
i n - g r e a t e r  i n d u s t r y  a w a r e n e s s - o f  a c t u a l  t r a c k  g e o m e t r y  c o n d i t i o n s  
p e r m i t t i n g  a p p r o p r i a t e  r e m e d i a l  a c t i o n  to i n s u r e  s a f e  t r a i n  
o p e r a t i o n .  S o m e  r a i l r o a d s ■o b j e c t  to t h i s  type, o f t r a c k  i n s p e c t i o n  
b e c a u s e  i d e n t i f i e d  d e f e c t s  r e q u i r e  i m m e d i a t e  c o r r e c t i v e  a c t i o n  
r e g a r d l e s s  o f  t h e  r a i l r o a d ' s  p r o g r a m m e d  m a i n t e n a n c e  a c t i v i t y .



A T I P  i n s p e c t i o n s  p e r f o r m e d  i n . 1 9 7 8  a n d  1 9 7 9  h a v e  s h o w n  t h a t  
t h e r e  is a d i r e c t  c o r r e l a t i o n  b e t w e e n  t r a c k - c a u s e d  a c c i d e n t s  
a n d  t r a c k  g e o m e t r y  c o n d i t i o n  ( a p p r o x i m a t e l y  40% o f  al l  r a i l ­
r o a d  a c c i d e n t s  a r e  c a u s e d  b y  t r a c k  p r o b l e m s  a n d  o v e r  45% of 
t h e s e  a r e  c a u s e d  b y  g e o m e t r y  d e f e c t s ) .  M o r e  s i g n i f i c a n t l y ,  
less t h a n  56% o f  th e  t r a c k  m i l e s  s u r v e y e d  i n  1 9 7 8  a n d  1 9 7 9  
m e t  t h e  r a i l r o a d s '  p o s t e d  t r a c k  c l a s s .

A T I P  h a s  b e e n  p r i m a r i l y  d i r e c t e d  at l o c a t i n g  g e o m e t r y  d e f e c t s  
to p r e v e n t  t r a c k - r e l a t e d  a c c i d e n t s .  H o w e v e r ,  t h e  d a t a  c o l l e c t e d ,  
b y  t h e  A T I P  v e h i c l e s .is a l s o  u s e d  to:.

• ! . S c h e d u l e  t r a c k  i n s p e c t i o n s  to c o v e r
t r a c k  w i t h  p o o r  m a i n t e n a n c e  re,cords .

• A i d  i n  m a i n t e n a n c e - o f - w a y  p l a n n i n g  
s o  t h a t  M O W  f u n d s  a r e  s p e n t  m o r e  
e f f e c t i v e l y .

• P r e d i c t  t h e  d e g r a d a t i o n  o f  t r a c k  so 
t h a t  f u t u r e  m a i n t e n a n c e - o f - w a y  m o n i e s  
c a n  b e  e f f i c i e n t l y  a l l o c a t e d .

T h e  u n a c c e p t a b l e  t r a c k - r e l a t e d  a c c i d e n t  r a t e  and- t h e  r a i l r o a d  
i n d u s t r y ' s  l a c k  o f  c o m p l i a n c e  d u e  to c o r p o r a t e  p r e s s u r e  to m a k e  
a p r o f i t  i n d i c a t e  the c o n t i n u i n g  n e e d  f o r  G o v e r n m e n t - s p o n s o r e d  
t r a c k  i n s p e c t i o n s  w i t h  e m p h a s i s  o n  t h e  r a i l r o a d s  w i t h  t h e  most, 
s e v e r e  a c c i d e n t s , a n d  h i g h e s t  a c c i d e n t  r a te. T h e  n e e d  f o r  F e d e r a l  
t r a c k  i n s p e c t i o n  m a y  b e  r e d u c e d  i n  t h e  f u t u r e  as t h e  r a i l  i n d u s t r y  
d e m o n s t r a t e s  i t s  a b i l i t y  to r e d u c e  a c c i d e n t s  a n d  m a i n t a i n  t r a c k , 
at s a f e  levels... ■
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1.0 I N T R O D U C T I O N

1 . 1  S C O P E  O F  T H E  P R O B L E M

T h e  F R A ,  u n d e r  t h e  a u t h o r i t y  o f  the F e d e r a l  R a i l r o a d  S a f e t y  
A c t  o f  1 9 7 0 ,  h a s  the r e s p o n s i b i l i t y  o f  a s s u r i n g  t h e  s a f e t y  of 
t h e  n a t i o n ’s r a i l r o a d s .  T o  m e e t  t h i s  o b j e c t i v e ,  t h e  F R A  is 
a t t e m p t i n g  to r e d u c e  a c c i d e n t s  t h r o u g h  e n f o r c e m e n t  o f  the 
F e d e r a l  Track. S a f e t y  S t a n d a r d s  (FTSS) ( 4 9 C F R 2 1 3 ) . T h i s  w o r k  
is b e i n g  i m p l e m e n t e d  b y  R e g i o n a l  S a f e t y  O f f i c e s  a n d - s u p p o r t e d  
b y  t h e  A u t o m a t e d  T r a c k  I n s p e c t i o n  P r o g r a m  ( A T I P ) .

In a d d i t i o n ,  T i t l e  V  o f  t h e  4 R  A c t  i n c l u d e s  p r o v i s i o n s  fo r  the 
i n s p e c t i o n  o f  t h e  ■ r a i l r o a d s ' p r o p e r t i e s  to v e r i f y  a c c o m p l i s h m e n t  
o f ' t h e  o b j e c t i v e s  fo r  w h i c h  f e d e r a l  f i n a n c i a l  a s s i s t a n c e  is p r o ­
v i d e d .  T h e  O f f i c e  o f  F e d e r a l  A s s i s t a n c e  a d m i n i s t e r s  t h i s  p r o g r a m  
a n d  r e q u i r e s  c o n s i d e r a b l e  s u p p o r t  in a u t o m a t e d  t r a c k  i n s p e c t i o n  
f o r  b o t h  i n i t i a l  t r a c k  r e h a b i l i t a t i o n  a n d  f o r  m o n i t o r i n g  th e  c o n ­
t i n u e d  r a i l r o a d  o b l i g a t i o n  u n d e r  l o n g - t e r m  F e d e r a l  A s s i s t a n c e  
a g r e e m e n t s .

F R A  h a s  i d e n t i f i e d  t h e  l e a d i n g  c a u s e s  o f  a c c i d e n t s  a n d  a t t e m p t s  
to c o n c e n t r a t e  r e s o u r c e s  o n  t h o s e  c a u s e s .  T r a c k  r e l a t e d  a c c i ­
d e n t s  a c c o u n t  f o r  a b o u t  40% o f  a l l  a c c i d e n t s . t  P r o p e r t y  d a m a g e  
to t h e  r a i l r o a d s  e x c e e d s  100 m i l l i o n  d o l l a r s  p e r  year..* ( A c c i ­
d e n t s  s l o w  c o m m e r c e  a n d  r e d u c e  p r o d u c t i v i t y  as w e l l  as d i r e c t l y  d e ­
s t r o y i n g  p r o p e r t y . )  T h e  a c c i d e n t  d a t a  a l s o  i n d i c a t e  a r i s e  in .these 
a c c i d e n t  c a u s e s  o v e r  th e  p a s t  f i f t e e n  y e a r s  a n d  a s h a r p  r i s e  in t h e ’ 
m i d  .'1970's.- D a t a  g a t h e r e d  o n  t r a c k  g e o m e t r y  b y  F R A  t r a c k  g e o m e t r y  
cars, a n d  on r a i l  f l a w s  f r o m  r a i l r o a d s  a n d  t h e  Sperry' R a i l  S e r v i c e  
i n d i c a t e  t h a t  at a n y  o n e  t i m e  t h e r e  are o n  t h e  a v e r a g e  o v e r  t e n  p o t e n  
t i a l l y  d a n g e r o u s  d e f e c t s  p e r  m i l e  o f  tr a c k .  T h e s e  d a t a  v a r y  f r o m  
r a i l r o a d  to. r a i l r o a d ,  b u t  e v e n  t h e  b e s t  h a v e  at l e a s t  o n e  d e f e c t  p e r  
m i l e  o f  track.

* I n c l u d e s  o n l y  p r o p e r t y  d a m a g e  to the r a i l r o a d s .
*f*O v e r  45% o f  t h e  t r a c k - r e l a t e d  a c c i d e n t s  ar e  c a u s e d  b y
t r a c k  g e o m e t r y  d e f e c t s .

1-1



It is the. r a i l r o a d s '  r e s p o n s i b i l i t y  to i n s p e c t  t h e i r  o w n  t r a c k  
a n d  p o s t  a p p r o p r i a t e  s p e e d  l i m i t s •a n d / o r  r e p a i r  d e f e c t i v e  tr a c k . 
T h e  b a s i c  p h i l o s o p h y  o f  t h e  F R A  is to m o n i t o r  t h e  r a i l r o a d s '  
i n s p e c t i o n  e f f o r t .  Th e  r a i l r o a d s  p e r f o r m  r o u t i n e  v i s u a l  i n s p e c ­
t i o n  o f  m o s t  t r a c k  t w i c e  a w e e k .  T h e y  a l s o  i n s p e c t  t h e  h i g h e r  
c l a s s e s  o f  t r a c k  f o r  r a i l  f l a w s  o n c e / t w i c e  p e r  y e a r  a n d  s o m e  o f  
t h e  r a i l r o a d s  i n s p e c t  t h e i r  h i g h e r  c l a s s e s  o f  t r a c k  w i t h  a u t o ­
m a t e d  t r a c k  g e o m e t r y  c a r s  o n  a p e r i o d i c  b a s i s .  T h i s  m a y  
b e  a d e q u a t e  i n s p e c t i o n  if p e r f o r m e d  p r o p e r l y  a n d  r e c o m m e n d a t i o n s  
a r e  h e e d e d .  U n f o r t u n a t e l y ,  i n  r e c e n t  y e a r s  t h i s  h a s  n o t  b e e n  
t h e  c a se. D e f e r r e d  m a i n t e n a n c e  h a s  b e c o m e  m o r e  c o m m o n  a n d  so, 
a p p a r e n t l y ,  h a v e  i m p r o p e r l y  p o s t e d  s p e e d  l i m i t s .  T h e  r a i l r o a d s  
r e q u i r e  a n . i n c e n t i v e  to c o m p l y  w i t h  FRA; s t a n d a r d s .  A t  a m i n i m u m  
t h i s  i n c e n t i v e  s h o u l d  c o m e  in t h e  f o r m  o f  s p o t  i n s p e c t i o n s  a n d  
f i n e s  f o r  n o n - c o m p l i a n c e .  T h i s  ha s  b e e n  d o n e  b y  F R A  T r a c k  
S a f e t y  I n s p e c t o r s  s i n c e  1973. To b e  e f f e c t i v e ,  th e  p r o g r a m  
r e q u i r e s  b o t h  m a n p o w e r  a n d  e f f e c t i v e  to o l s .

S t u d i e s  i n d i c a t e  t h a t  a u t o m a t e d  t r a c k  g e o m e t r y  a n d  r a i l  f l a w  
d e t e c t i o n  e q u i p m e n t  p r o v i d e  a n  economical' w a y  to o b t a i n  l a r g e ,  
a c c u r a t e  a n d  u n i f o r m  s a m p l e s  o f  the t r a c k  p a r a m e t e r s  t h a t  c a u s e  
m o s t  s e v e r e  a c c i d e n t s .  W h i l e  F R A  t r a c k  i n s p e c t o r s  -- t h r o u g h  
e x p e r i e n c e ,  k n o w l e d g e  o f  the t e r r i t o r y  a n d  e x a m i n a t i o n  of 
r e c o r d s  -- h a v e  g o o d  r e a s o n  to b e l i e v e  t h a t  c e r t a i n  s e c t i o n s  
o f  t r a c k  ar e  d e f e c t i v e ,  th e  a u t o m a t e d . v e h i c l e  p r o v i d e s  d e t a i l e d  
d a t a  w h i c h . r e f l e c t s  t h e  c o n d i t i o n  o f f t r a c k ;u n d e r  l o ad. T h e  
i n s p e c t o r  u s e s  s u c h  a u t o m a t e d  d a t a •to. s e l e c t  p r o b l e m  a r e a s  on  
a p r i o r i t y  b a s i s  f o r  f u r t h e r  d e t a i l e d  v i s u a l  i n s p e c t i o n s  a n d  
u s e s  the- d a t a  to i s s u e  i m m e d i a t e  s l o w  o r d e r s  if n e c e s s a r y .  T h e 
i n s p e c t o r ,  the O f f i c e  o f  S a f e t y  a n d  the r a i l r o a d  u s e _th e  d a t a  
f o l l o w i n g  t h e  s u r v e y  to r e v i e w  the o v e r a l l .c o n d i t i o n  o f  the 
t r a c k .
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The. F e d e r a l  R a i l r o a d  A d m i n i s t r a t i o n  d e v e l o p e d  a se t  o f  i n s t r u ­
m e n t s  c a p a b l e  o f  g e o m e t r y  m e a s u r e m e n t s  t h a t  a r e  a c c u r a t e  a n d  
r e l i a b l e .  A d d i t i o n a l l y ,  F R A  e m p l o y s  r a i l  f l a w  d e t e c t i o n  e q u i p ­
m e n t  capable, o f  o p e r a t i o n  at 10 to 12 m p h .  T h e  u l t i m a t e  g o a l  
is 50 m p h  a n d  w i l l  r e q u i r e  a d d i t i o n a l  r e s e a r c h ,  p o t e n t i a l l y  b y  
FRA. T h e  F R A  v e h i c l e s  h a v e .d i s p l a y e d  c a p a b i l i t i e s  in t r a c k  
g e o m e t r y  m e a s u r e m e n t s  w h i c h  w e r e  n o t  p r e v i o u s l y  a v a i l a b l e .
T h e  i n d u s t r y  l o o k s  t o w a r d  t h e  FRA' for l e a d e r s h i p  in the a r e a  
o f  a u t o m a t e d  t r a c k  g e o m e t r y .

T h e  C h e s s i e  S y s t e m ,  S o u t h e r n ,  B u r l i n g t o n  N o r t h e r n ,  C h i c a g o  a n d  
N o r t h w e s t e r n  T r a n s p o r t a t i o n  C o m p a n y  and' S a n t a  Fe, e a c h  h a v e  a 
h e a v y  t r a c k  g e o m e t r y  v e h i c l e .  T h e  U n i o n  P a c i f i c ,  S o u t h e r n  
P a c i f i c ,  N o r f o l k  a n d  W e s t e r n  a n d  L o n g  I s l a n d  h a v e  o n e  m e d i u m  
s i z e  g e o m e t r y  v e h i c l e  e a c h .  P r i o r  to 1 9 6 0  o n l y  C h e s s i e  h a d  a 
h e a v y  v e h i c l e  a n d  t h e r e  w e r e  n o  m e d i u m  s i z e  v e h i c l e s .  T h e  F R A  
i n t e r e s t  in a u t o m a t i c  t r a c k  m e a s u r e m e n t  c a n  o n l y  be a s s u m e d  to 
h a v e  b e e n , . i n s t r u m e n t a l  in s t i m u l a t i n g  i n d u s t r y  i n t e r e s t .

1.2 A C C I D E N T  R A T E

F o r  15 y e a r s  p r i o r  to 1965, a n n u a l l y  less t h a n  1 a c c i d e n t  p e r  
m i l l i o n  t r a i n  miles, w a s  c a u s e d  b y  t r a c k  d e f e c t s  a n d  t r a c k  c a u s e d  
a c c i d e n t s  w e r e  less t h a  13% o f  t h e  t o t a l  t r a i n  a c c i d e n t s .
T h e  o v e r a l l  r a i l r o a d  a c c i d e n t  r a t e  h a s  r i s e n  a p p r o x i m a t e l y  70% 
f r o m  1 9 6 7  to 1 9 7 9  ( T a b l e  1-1) w h i l e  the a c c i d e n t  r a t e  o f  t r a c k -  
r e l a t e d '  a c c i d e n t s  h a s  r i s e n  a p p r o x i m a t e l y  1 6 0 %  d u r i n g  t h e  s a m e  
p e r i o d .  In 1 9 7 9 , . t r a c k - r e l a t e d  a c c i d e n t s  a c c o u n t e d  fo r  o v e r  
40 %  o f  a l l  r a i l r o a d  a c c i d e n t s .  T h e s e  f i g u r e s  i n d i c a t e  t h e  g r o w ­
i n g  n e e d  f o r  a c o s t - e f f e c t i v e  s y s t e m  f o r  e x a m i n i n g  t r a c k  to 
d e t e c t  a r e a s  in n e e d  o f  r e p a i r s  a n d  to m o n i t o r  c o m p l i a n c e  w i t h  
t h e  F T S S .
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T h e r e  w e r e  t h i r t y - s i x  C l a s s  1 r a i l r o a d s  o p e r a t i n g  in c a l e n d a r  
y e a r s  1 9 7 8  a n d  1 9 79. T h e s e  r a i l r o a d s  o p e r a t e d  3 0 4 , 3 1 6  m i l e s  
o f  t r a c k *  i n c l u d i n g  m u l t i p l e  m a i n  tracks-, y a r d  t r a c k s  a n d  
s i d i n g s .  T a b l e s  1- 2  a n d  1 - 3  s h o w  th e  r a n k i n g  o f  t h e s e  r a i l r o a d s  
b a s e d  o n  t h e i r  t r a c k  c a u s e d  a c c i d e n t  r a t e  p e r  m i l l i o n  t r a i n  
m i l e s . * *

A s  s h o w n ,  th e  a v e r a g e  f o r  1 9 7 8  w a s  6.6 t r a c k  c a u s e d  a c c i d e n t s  
p e r  m i l l i o n  t r a i n  m i l e s  a n d  5.5 a c c i d e n t s  i n  197 9 .  G r o u p i n g  
t h e  r a i l r o a d s  i n t o  t h e  a b o v e  a n d  b e l o w  a v e r a g e  t r a c k  c a u s e d  
a c c i d e n t s  p e r  m i l l i o n  t r a i n  m i l e s  s h o w s  t h a t  in 1 9 7 8  a n d  1979 
t h e  a c c i d e n t  r a t e  o f  t h e  a b o v e  a v e r a g e  r a i l r o a d s  r e m a i n e d ,  a p ­
p r o x i m a t e l y  t h e  s a m e ,  3.2 i n  1 9 7 8  c o m p a r e d  to 3.1 in 1979, 
w h i l e . t h e  a c c i d e n t  r a t e  o f  t h e  l o w e r  h a l f  i m p r o v e d  f r o m  10.9 
i n  1 9 7 8  to 8.9 in 1 9 79. W h i l e  i m p r o v e m e n t s  h a v e  b e e n  s h o w n  in 
t h e  l a s t  t w o  y e a r s ,  t h e  o v e r a l l  t r a c k  r e l a t e d  a c c i d e n t  r a t e  
r e m a i n s  c r i t i c a l .  —  ’

1 . 3  P U R P O S E  OF AT'IP

T h e  p u r p o s e  o f  t h e  A u t o m a t e d  T r a c k  I n s p e c t i o n  P r o g r a m  (ATIP) 
is to p r o v i d e  t h e  m e a n s  f o r  th e  F R A  O f f i c e  o f  S a f e t y  to c o s t -  
e f f e c t i v e l y  e x a m i n e  as m a n y  m i l e s  o f  h i g h - s p e e d  a n d  h e a v y  t o n a g e  
t r a c k  as p o s s i b l e  to m e a s u r e  c o n f o r m i t y  w i t h . t h e  F e d e r a l  T r a c k  
S a f e t y  S t a n d a r d s  (FTSS) a n d  to c a u s e  a m i n i m u m  o f , i n t e r f e r e n c e  
to r a i l r o a d  t r a f f i c  w h i l e  e x a m i n i n g  this t r a c k .  T h e  a u t o m a t e d  
v e h i c l e s  c a n  s u r v e y  t r a c k  in a r e a s  w h e r e  m a n u a l  i n s p e c t i o n s  a n d  
t h e  u s e  o f  h i - r a i l  v e h i c l e s .w o u l d  b e  d a n g e r o u s  a n d  wo u l d ,  i n t e r ­
f e r e  w i t h  r a i l  t r a f f i c .

* " A n a l y s i s  o f  C l a s s  1 R a i l r o a d s ,  Y e a r  1 9 7 9 " ,  A s s o c i a t i o n  of 
A m e r i c a n  R a i l r o a d s ,  F e b r u a r y  1979.

* * " A c c i d e n t / . I n c i d e n t  B u l l e t i n s  No. .147 a n d  No. 148"., U.S. 
D e p a r t m e n t  o f  T r a n s p o r t a t i o n .
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T A B L E  1-1 
A C C I D E N T  R A T E  *

Y E A R

T O T A L  O F  A L L  
T R A I N

A C C I D E N T S  ' . 
( P E R  M I L L I O N  
T R A I N  M I L E S )

T R A C K  R E L A T E D  
A C C I D E N T S  

P E R  M I L L I O N  
T R A I N  M I L E S

T R A C K  R E L A T E D  
P E R C E N T  OF 

T O T A L  
A C C I D E N T S

1 9 6 7 8 . 1 5 2.06 2 5 . 3

1 9 6 8 9 . 1 6 2 . 4 3 2 6 . 5

1 9 6 9 9 . 8 9 2 . 8 7 2 9 . 0

1 9 7 0 9 . 6 5 2.95 30.6

19 71 9 . 3 6 2 . 9 0 3 1 . 0

1 9 7 2 9 . 6 4 3.23 33.5

1 9 7 3 1 1 . 6 7 4 . 2 8 3 6 . 7

1 9 7 4 1 2 . 8 3 5.12 39.9

1 9 7 5 1 0 . 6 5 4 . 2 1 39.5

1 9 7 6 1 3 . 2 3  . 5.50 4 1 . 6

1 9 7 7 1 3 . 8 2 5.78 4 1 . 8  .

1 9 7 8 1 5 . 0 0 6 . 5 9 4 3 . 9

1 9 7 9 1 2 . 7 6 5.50 4 3 . 1

* A l l  a c c i d e n t  r a t e s  a n d  s t a t i s t i c s  d a t a  w e r e  e x t r a c t e d  f r o m  
A c c i d e n t / I n c i d e n t  B u l l e t i n s  Nos. 145, 146, 1 4 7  a n d  148.
U.S. D e p a r t m e n t  O f  T r a n s p o r t a t i o n ,  F e d e r a l  R a i l r o a d  A d m i n ­
i s t r a t i o n ,  O f f i c e  o f  S a f e t y .
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ACCIDENT RATES FOR CLASS I RAILROADS RANKED BY . 

TRACK CAUSED ACCIDENT RATE-PEF MILLION TRAIN‘MILES

TABLE 1-2
1978

Track Caused
Number of Number of Accident Rate

Track Caused- Train Miles Per Train
Top Half Railroads • Accidents Mi 11 ion* Miles Million

Long Island Railroad 1 8.269 0.1
Denver & Rio Grande Western Railroad 5 6.664 0.7
Florida East Coast Railway 14 3.087 1.3
Atchison Topeka & Santa Fe Railway 88 57.042 1.5
Union Pacific Railroad 73 42.115 1.7
Western Pacific Railroad 8 4.509 1.8
Grand Trunk. Western Railroad 11 5.723 1.9
Missouri Pacific Railroad 71 ' 36.388 1,9
St. Louis - Southwestern Railway 19 6.530 2.9
Norfolk & Western Railway 65 22.699 2.9
Bessemer £ Lake Erie Railroad 3 1.003 3.0
Elgin, Joliet & Eastern Railway 12 3.062 3,9
Southern Railway 104 25.013 4.2
Duluth, Missabe & Iron Ranae Railway 5 1.086 4.6
Southern Pacific-Transportation Co. 224 46.091 4.9
Burlington Northern 334 68.456 4.9
Chesapeake & Ohio Railway 109‘ 19.878 5.5
Boston & Maine Corporation 26. 4.192 6.2
Subtotal 1172 361.807 3,-Z

Bottom Half Railroads ■

St. Louis - San Francisco Railway 89 13.371 6.7
Seaboard Coast Line Railroad 216 28.419 7.6.
Detroit, Toledo & Ironton Railroad 14 1.696 8.3
Baltimore & Ohio Railroad 186 21.832 8.5
Consolidated Rail Corporation ' 824 97.274 8.5
Clinchfield Railroad 12 1.344 8.9
Western Maryland Railway 14 1.572 8.9
Delaware & Hudson Railway 24 2.391 10,0
Soo Line Railroad 73 6.962 10.5
Louisville & Nashville Railroad 333- 29.147 11.4
Missouri - Kansas - Texas Railroad 51 ' 4.350 11.7
Kansas City Southern Railway 40 3.400 11.8
Ft. Worth & Denver Railway 24 2.007 12.0
Colorado & Southern Railway 21 1.641 12.8
Illinois Central Gulf Railroad 368 25.887 14.2
Chicago, Milwaukee, St. Paul & 307 16.211 18.9

Pacific Railroad
Chicago & Northwestern Transportation 437 21.811 20.0
Pittsburah & Lake Erie, Rail road 32 1.355. 23.6
SuDtotal 305F 2BTTOT 1 1 3

Total 4237 643.477 6.6
★ --
Totals do not equal all Class I Railroads as the figures exclude Amtrak 
and Chicago,' Rock Island and Pacific Railroads.
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ACCIDENT RATES FOR CLA-SS I RAILROADS RANKED BY. 

TRACK CAUSED ACCIDENT RATE PER MILLION TRAIN MILES

TABLE 1-3
1979

Track Caused
Number of Number of Accident Ra

Track. Caused Train Miles Per Train
Top- Half Railroads Accidents j Million* Mi 1 es Mi 11i

Long Island Railroad 2 8.354 0.2
Denver & Rio Grande Western Railroad 5 7.101 ' 0.7 .
Bessemer & Lake Erie Railroad 1 1.111 0.9
Florida East Coast Railway 3 3.078 1.0
Union Pacific Railroad 70 45.558 1.5
Atchison, Topeka & Santa Fe Railroad 96 58.450 1.6
Norfolk & Western Railway 50 27.201 1.8
Western Pacific Railroad 12 4.749 2.5
Missouri Pacific Railroad 107 38.103 . 2.8
Grand Trunk Western Railroad 19 5.815 3.3
Duluth, Missabe & Iron Range Railway 4 1.084 3.7
Boston & Maine Corporation 17 4.587 , 3.7
Southern Railway 104 27.388 3.8
Burlington Northern 286 70.922 4.0
St. Louis - Southwestern Railway 32 7.495 4.3
Southern Pacific Transportation 219 46.870 4.7 ■
Seaboard Coast Line Railroad 160 28.938, . 5.5

Subtotal T W 386.804 3.1

Bottom Half Railroads

Chesapeake & Ohio Railway 111 19.084 5.8
Detroit, Toledo & Ironton Railway 11 1.777 6.2
Colorado & Southern Railway 25 4.033. 6.2
Elgin, Joliet & Eastern Railway 21 3.161 6.6 ■
Consolidated Rail Corporation 652 95,500 6.8
St. Louis - San Francisco Railway 99 13.487 7.3
Louisville & Nashville Railroad 215 27.533 7.8
Blatimore & Ohio Railroad 184 22.603 8.1
Ft. Worth &. Denver Railway • 20 2.339 8.6
Soo Line Railroad 60 6.902 8.7
Western Maryland Railway ' 14 ' 1.545 • 9.1
Kansas City Southern Railway 43 3.683 11.7
Illinois Central Gulf Railroad 303 25.869 11.7
Delaware & Hudson Railway 28 2.383 , 11.8
Chicago, Milwaukee, St. Paul & 204 14.807 13.8

Pacific Railroad
Missouri - Kansas - Texas Railroad 63 4.550 13.8
Chicago & Northwestern Trans. 337 21.420 15.7
Pittsburgh & Lake Erie Railroad 28 1.480 18,9
Clinchfield Railroad 29 1.281 . 22.6
Subtotal 2 W 27T437 . 8.9

Total 3634 660.241 , 5.5

ie
Totals do not equal all.Class I Railroads as the figures, exclude Amtrak and 
Chicago, Rock Island and Pacific. Railroads.
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2.0 HISTORY OF ATIP

2.1- A C Q U I S I T I O N ' O F  T - C A R S

In 1 9 65, th e  D e p a r t m e n t  of C o m m e r c e  O f f i c e  o f  H i g h  S p e e d  G r o u n d  
T r a n s p o r t a t i o n  ( O H S G T )  p u r c h a s e d  f o u r  B u d d  S i l v e r l i n e r s  d e s i g ­
n a t e d  T - l , . T - 2 ,  T - 3  a n d  T-4. T h e s e  v e h i c l e s  w e r e  u s e d  b y  O H S G T  
to s t u d y  h i g h - s p e e d  ( g r e a t e r  t h a n  150 m p h )  e f f e c t s  o n  e q u i p m e n t ,  
t r a c k ,  r o a d b e d  a n d  p a n t o g r a p h s / c a t e n a r i e s . T h e  v e h i c l e s  w e r e  
t h e n  u s e d  as t e s t  p l a t f o r m s  f o r  p r o t o t y p e  d e v i c e s .

2.2 C O N V E R S I O N  O F  T H E  T - C A R S  TO S U R V E Y  V E H I C L E S

A f t e r  th e  h i g h - s p e e d  s t u d i e s  w e r e  c o m p l e t e d  in 1 9 6 8 ,  T - l / T - 3  
w a s  e q u i p p e d  w i t h  a s t a t e - o f - t h e - a r t  a u t o m a t e d  t r a c k  g e o m e t r y  
m e a s u r e m e n t  s y s t e m .  T h i s  s y s t e m  w a s  u s e d  to e v a l u a t e  t h e  
t r a c k  u s e d  i n  t h e  W a s h i n g t o n - B o s t o n  C o r r i d o r  w h e r e  m a i n t e n a n c e  
h a d  b e e n  n e g l e c t e d  o v e r  a p e r i o d  o f  y e a r s .

T h e  a u t o m a t e d  s y s t e m  , o n  the T-cars. a d v a n c e d  t h e  s t a t e - o f -  the- 
a r t  i n . a u t o m a t e d .t r a c k  g e o m e t r y  i n s p e c t i o n .  P r i o r  to t h e 
T - c a r s ,  m e a s u r e m e n t  v e h i c l e s  u s e d  contact- s y s t e m s  r e s t r i c t i n g  , 
th e  s p e e d  o f  o p e r a t i o n .  T h e  d a t a  c o l l e c t e d  b y  t h e s e  e a r l y  
s y s t e m s  w e r e  r e c o r d e d  on p a p e r  c h a r t s  a n d  a n a l y z e d  b y  
hand. T h e  T - c a r  s y s t e m ,  d e v e l o p e d  b y  M e l p a r ,  Inc. u n d e r  
c o n t r a c t  to O H S G T ,  w a s  the, f i r s t  h i g h - s p e e d  n o n - c o n t a c t  
s y s t e m  w i t h  a u t o m a t e d  d a t a  p r o c e s s i n g .

2.3 G R O W I N G  U S E  OF T H E  T - C A R S  F O R  T R A C K  I N S P E C T I O N  

2 . 3 . 1  FEDERAL. R A I L R O A D  S A F E T Y  A C T  '

In t e s t i m o n i e s  b e f o r e  t h e  c o m m i t t e e  o n  t h e  F e d e r a l  R a i l r o a d  S a f e t y  
A c t  i n  196 9 ,  t h e  n e e d  f o r  t r a c k  i n s p e c t i o n s  a n d  r e g u l a t i o n s  w a s  
c l e a r l y  m a d e .

"... t h a t  t h e  r a i l r o a d  i n d u s t r y  e m p l o y  to a 
g r e a t e r  d e g r e e  t h e  a v a i l a b l e  r a i l  f l a w  d e t e c t o r  
e q u i p m e n t .  It is f u r t h e r  r e c o m m e n d e d  t h a t  c o m ­
p l e t e  u s e  be m a d e  o f  the a v a i l a b l e  t e c h n i c a l
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k n o w l e d g e  to i n s u r e  th e  d e v e l o p m e n t  o f  m o r e  
d e p e n d a b l e  m e a n s  of d e t e c t i n g  r a i l  defects---. . . 
R e c o m m e n d a t i o n  of the N T S B  as p r e s e n t e d  by- 
J o h n  H. R e e d ,  C h a i r m a n  at h e a r i n g s  o n  the 
F e d e r a l  R a i l r o a d  S a f e t y  A c t  o f  ,1969.

" T r a c k  d e t e r i o r a t i o n  is a g r a d u a l  p h e n o m e n o n ,  
a n d  t h e  r e s u l t i n g  i n c r e a s e  in t r a c k  r e l a t e d  
a c c i d e n t s  w a s  q u i t e  g r a d u a l  - b u t  it w a s  
c o n t i n u o u s . "

"I t h i n k  t h a t  the- l e g i s l a t i o n  ( S . 1 9 3 3 )  w o u l d  
h a v e  to r e q u i r e  t h a t  t h e r e  be, f i r s t  h i g h e r  
m a i n t e n a n c e  s t a n d a r d s .  T h a t  b e t t e r  l e v e l  a n d  
a l i n e d  t r a c k  w o u l d  of n e c e s s i t y  be m a i n t a i n e d  
a n d  t h e n ,  f o l l o w i n g  the e s t a b l i s h m e n t  o f  a 
b e t t e r  m a i n t a i n e d  r o a d b e d ,  it w o u l d  h a v e  to 
be p e r i o d i c a l l y  i n s p e c t e d  b y  e m p l o y e e s  o f  t h e  
r a i l r o a d  w h o s e  i n s p e c t i o n  w a s  v e r i f i e d  in s o m e  
m a n n e r  a n d  to s o m e  d e g r e e - b y  r e p r e s e n t a t i v e s  
o f  th e  D e p a r t m e n t  of T r a n s p o r t a t i o n . "

" I n  o t h e r  w o r d s ,  the w h o l e  k e y  to t h is,
Mr. C h a i r m a n  in m y  b o o k  is b e t t e r  m a i n t e n a n c e  
s t a n d a r d s  a n d  i n s p e c t i o n  to i n s u r e  t h a t  t h o s e  . 
m a i n t e n a n c e  s t a n d a r d s  are c o n t i n u e d . "
H a r o l d  C. C r o t t y ,  P r e s i d e n t ,  B r o t h e r h o o d  
o f  M a i n t e n a n c e  o f  W a y  E m p l o y e e s  at h e a r i n g s  
o n  t h e  F e d e r a l  R a i l r o a d  S a f e t y  A c t  of 1969.

T h e . p r o p o s e d  a c t  s t a t e d  i n  p a r t :

" I n  c a r r y i n g  o u t  his f u n c t i o n s  u n d e r  t h i s  
A c t ,  t h e  S e c r e t a r y  (DOT) is a u t h o r i z e d  to 
p e r f o r m  s u c h  a c t s  i n c l u d i n g  ... d e l e g a t i n g  
to a n y  p u b l i c  b o d y  or q u a l i f i e d  p e r s o n s ,  
f u n c t i o n s  r e s p e c t i n g  e x a m i n a t i o n ,  i n s p e c t i n g ,  
a n d  t e s t i n g  of f a c i l i t i e s  or e q u i p m e n t ,  or 

- p e r s o n s ,  as, he d e e m s  n e c e s s a r y  to c a r r y  ou t  
th e  p r o v i s i o n s  o f  t h i s  a c t . "  Se c  8(a) of 
S . 3 0 6 1 ,  F e d e r a l  R a i l r o a d  S a f e t y  A c t  o f  1969.
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"... c o n d u c t  as n e c e s s a r y ,  r e s e a r c h ,  d e v e l o p m e n t ,  
t e s t i n g ,  e v a l u a t i o n ,  a n d  t r a i n i n g  f o r  a l l  a r e a s  
o f  r a i l r o a d  s a f e t y . " *

"T o  c a r r y  o u t  t h e  S e c r e t a r y  o f  T r a n s p o r t a t i o n ' s  ... r e ­
s p o n s i b i l i t i e s  ... o f f i c e r s ,  e m p l o y e e s ,  o r  a g e n t s  o f  the 
S e c r e t a r y  ... a r e  a u t h o r i z e d  to e n t e r  u p o n ,  i n s p e c t ,  and. 
e x a m i n e  r a i l  f a c i l i t i e s ,  e q u i p m e n t ,  r o l l i n g  s t o c k ,  o p e r a t i o n s  
a n d  p e r t i n e n t  r e c o r d s  at r e a s o n a b l e  t i m e s  a n d  i n  a r e a s o n a b l e  
m a n n e r . " * *  ■

2.3.2 BASIS FOR ATIP
The Federal Railroad Safety Act of 1970 gave the Secretary of
Transportation the power to

W i t h  t h e  a u t h o r i t y  g r a n t e d  to t h e  S e c r e t a r y  o f  T r a n s p o r t a t i o n  
b y  th e  F e d e r a l  R a i l r o a d  S a f e t y  A c t , - A T I P  w a s  i n c o r p o r a t e d  i n t o  
the o v e r a l l  d e t e c t i o n  a n d  m o n i t o r i n g  p r o c e s s  to a s s i s t  t h e  ‘ 
F e d e r a l .T r a c k  S a f e t y  I n s p e c t o r s .

T h e  n e e d  f o r  s a f e t y  i n s p e c t i o n s  w a s  a g a i n  b r o u g h t  o u t  in 
" A  R e v i e w  o f  t h e  U.S. F r e i g h t  S y s t e m  P h a s e  1 a n d  2", p r e p a r e d  
b y  th e  C o m m i t t e e  o f  T r a n s p o r t a t i o n ,  A s s e m b l y  o f  E n g i n e e r i n g ,  
N a t i o n a l  R e s e a r c h  C o u n c i l  i n  198 0 ,  i n  w h i c h  t h e y  said:

" I n  r e g a r d  to s a f e t y ,  p u b l i c  u s e r s  o f  a i r l i n e s ,  
s h i p s ,  r a i l r o a d s ,  b u s e s  a n d  a i r p l a n e s  d e m a n d  
p u b l i c  s u p e r v i s i o n  of s a f e t y . "

"As n e w  p r a c t i c e s  ar e  d e v e l o p e d  a n d  t r i e d ,  
it c a n  be e x p e c t e d  t h a t  s a f e t y  w i l l  i m p r o v e .
In t h e  i n t e r i m ,  l a b o r  m a y  be f r u s t r a t e d  b y  
s l o w  p r o g r e s s ,  m a n a g e m e n t  b y  h i g h  costs-, a n d  
c o n s u m e r s  b y  h i g h  c o s t s  a n d  c o n f u s i n g  i n f o r ­
m a t i o n .  ... T h e  D e p a r t m e n t  o f  T r a n s p o r t a t i o n  
m u s t  e n s u r e  e f f e c t i v e  s a f e t y  r e g u l a t i o n  ... 
or r i s k  l o s i n g  their- r e s p o n s i b i l i t i e s  fo r 
s a f e t y  to o t h e r  a g e n c i e s ."

S e c t i o n  2 0 2 ( a )  F e d e r a l  R a i l r o a d  S a f e t y  a n d  H a z a r d o u s  
M a t e r i a l s  T r a n s p o r t a t i o n  C o n t r o l  A c t  of 1970...& jfe
S e c t i o n  2 0 8 ( c )  ibid.
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2 . 3 . 3  U S E  O F  T H E  T - C A R S

In M a r c h  o f  19 71, s u r v e y  o p e r a t i o n s  w e r e  e x p a n d e d  b e g i n n i n g  
w i t h  t h e  S a n t a  Fe R a i l r o a d .  L a t e r  i n  1 9 7 1 ,  s u r v e y  o p e rations, 
f o r  a m a i n t e n a n c e - o f - w a y  s t u d y  w e r e  b e g u n  o n  t h e  B e s s e m e r  a n d  
L a k e  E r i e  a n d  t h e  D e n v e r  a n d  R i o  G r a n d e  W e s t e r n  r a i l r o a d s  to

• I m p r o v e  l o n g - r a n g e  m a i n t e n a n c e  p l a n n i n g .

• D e t e r m i n e  th e  c o s t  to m a i n t a i n  t r a c k  to 
a c e r t a i n  s t a n d a r d .

• E s t a b l i s h  q u a l i t y  c o n t r o l  of t r a c k
m a i n t e n a n c e  p r o c e d u r e s .

• D e v e l o p  d a t a  d i s p l a y s  fo r  different,
m a n a g e m e n t  l e v e l s .

D u r i n g  t h i s  p e r i o d ,  l i m i t a t i o n s  w e r e  f o u n d  in th e  n o n - c o n t a c t  
s e n s o r s  i n  u s e  at th e  t i m e  a n d  d e v e l o p m e n t  o f  n e w  s e n s o r  s y s t e m s  
w a s  u n d e r t a k e n .  B y  197 4 ,  t h e  t r a c k  g e o m e t r y  m e a s u r e m e n t  s y s t e m  
w a s  i m p r o v e d  to th e  p o i n t  t h a t  th e  s y s t e m  c o u l d  be u s e d  b y  FRA, 
O f f i c e  o f  S a f e t y  to e n f o r c e  t h e  F e d e r a l  T r a c k  S a f e t y  S t a n d a r d s  
(FTSS) ( 4 9 C F R 2 1 3 ) .

T h e  v a l u e  o f  t h e  T - c a r s  w a s  d e m o n s t r a t e d  in A u g u s t  1 9 7 4  w h e n ,  
b e c a u s e  o f  e x c e s s i v e  d e r a i l m e n t s ,  t h e  F R A  A d m i n i s t r a t o r  o r d e r e d  
the t e s t  c a r s  to s u r v e y  P e n n  C e n t r a l  t r a c k  b e t w e e n  C h i c a g o  a n d  
L o u i s v i l l e .  A f t e r  a n a l y z i n g  t h e  d a t a ,  F R A  f o u n d  t h a t  t h e  t r a c k  
d i d  n o t  m e e t  C l a s s  1 s t a n d a r d s  a n d  o r d e r e d  th e  t r a c k  c l o s e d  
u n t i l  i m p r o v e m e n t s  were, m a d e  to th e  t r a c k .

2.4 L E G A L I T Y  O F  A T I P  C H A L L E N G E D

I n . 1 9 7 6 ,  t h e  M i s s o u r i  P a c i f i c  R a i l r o a d  o p p o s e d  a n  A T I P  s u r v e y  
of t h e i r  t r a c k .  " O n  M a r c h  19, 1 9 7 6 ,  M i s s o u r i  P a c i f i c  R a i l r o a d  
C o m p a n y  ( M o Pac) w a s  i n f o r m e d  b y  l e t t e r  t h a t  t h e  F R A  p l a n n e d  
to i n s p e c t  M o P a c 's t r a c k s  u n d e r  t h e  m e a s u r e m e n t  p r o g r a m .
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M o P a c  r e q u e s t e d  a m e e t i n g  w i t h  F R A  o f f i c i a l s  to d i s c u s s  th e 
n a t u r e  a n d  t e r m s  o f  t h e  i n s p e c t i o n .  A t  t h i s  m e e t i n g ,  th e 
p a r t i e s  w e r e  u n a b l e  to r e s o l v e  d i f f e r e n c e s  -over--fhe r i s k  of  
l i a b i l i t y  f o r  a c c i d e n t s  a r i s i n g  o u t  o f  t h e  n e g l i g e n c e  of c r e w  
m e m b e r s .  O n  A p r i l  15, 1976, M o P a c  a d v i s e d  t h e  F R A  t h a t  the 
i n s p e c t i o n  c o u l d  p r o c e e d  if t h e  F R A  s u p p l i e d  its o w n  c r e w  or 
p r o v i d e d  i n s u r a n c e  c o v e r a g e  f o r  c r e w  m e m b e r s  p r o v i d e d  b y  M o P a c .  
U p o n  r e c e i p t  of t h i s  r e s p o n s e ,  the g o v e r n m e n t  s o u g h t  a n  i n j u n c ­
t i o n  a g a i n s t  M o P a c  a n d  a d e c l a r a t o r y  j u d g m e n t  t h a t  t h e  F R A  n e e d  
n o t  c o m p l y  w i t h  t h e  s t a t e d  c o n d i t i o n s .  T h e  D i s t r i c t  C o u r t  
c o n c l u d e d  t h a t  t h e  F R A  c o u l d  r e q u i r e  M o P a c  to p r o v i d e  the 
c r e w  to o p e r a t e  t h e  t e s t  c a r s  a n d  to a s s u m e  l i a b i l i t y  for 
a c c i d e n t s  a r i s i n g  o u t  of t h e i r  n e g l i g e n c e .  U n i t e d  S t a t e s  
vs. M i s s o u r i  P a c  R. Co., 41 7  F . S u p p .  312 (E.D. Mo. 1 9 7 6 ) . " *

T h i s  d e c i s i o n  w a s  l a t e r  u p h e l d  b y  the U .S . C o u r t  o f  A p p e a l s  
w h o  s a i d ,  " ... W e  s h o u l d  n o t e  t h a t  b o t h  t h e  p u b l i c  .and t h e  
r a i l r o a d s  b e n e f i t  s u b s t a n t i a l l y  f r o m  the F R A ' s  i n s p e c t i o n  
p r o g r a m . .. t h e  a n t i c i p a t e d  r e s u l t s  i n c l u d e  n o t  o n l y  s a f e t y  
c o n s i d e r a t i o n s  b u t  a l s o . . . ' r a i l w a y  m a i n t e n a n c e ,  i m p r o v e d  
r i d e  q u a l i t y  f o r  p a s s e n g e r s  a n d  f r e i g h t ... M o P a c ' s  c o n t e n ­
t i o n s  m u s t . . .  b e  c o n s i d e r e d  in l i g h t  of t h e  s u b s t a n t i a l  
b e n e f i t  t h e y  s t a n d  to g a i n  f r o m .c o o p e r a t i n g  i n  t h e  p r o g r a m . " *

2.5 .D E D I C A T I O N  O F  T H E  T - C A R S  T O  O F F I C E  O F  S A F E T Y  S E R V I C E

In J u l y  1 9 7 6 , . T - l / T - 3  w a s  d e d i c a t e d  to F R A  O f f i c e  of S a f e t y  
s e r v i c e .  T h e  s u r v e y  f l e e t  w a s  i n c r e a s e d  to t h r e e  c o n s i s t s  
in 1 9 7 8  w i t h  t h e  a d d i t i o n  of T - 2 / T - 4  a n d  T-6.

"5  : r : — ■ ' ~

F r o m  t h e  d e c i s i o n  o f  th e  U.S. C o u r t  of A p p e a l s  f o r  t h e  E i g h t h  
C i r c u i t ,  No. 7 6 - 1 6 5 3 .  U. S .- vs M i s s o u r i  P a c i f i c  R a i l r o a d  
C o m p a n y  a n d  t h e  T e x a s  a n d  P a c i f i c  R a i l w a y  C o m p a n y .
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In J u l y  1 9 7 8  r a i l  f l a w  d e t e c t i o n  v e h i c l e  n u m b e r  2 ( R F D V  No. 2) 
p e r f o r m e d  its f i r s t  O f f i c e  o f  S a f e t y  s u r v e y  o n  t h e  A l a s k a  
R a i l r o a d .  It c o n t i n u e d  to p e r f o r m  O f f i c e  o f  S a f e t y  s u r v e y s  
u n t i l  N o v e m b e r  1 9 7 9  w h e n  th e  r a i l  f l a w  s y s t e m  w a s  r e f u r b i s h e d  
to i m p r o v e  r e l i a b i l i t y .  T h e  r e f u r b i s h m e n t  w a s  c o m p l e t e d  in 
M a y  1 9 8 0  a n d  R F D V  No. 2 r e t u r n e d  to f u l l - t i m e  O f f i c e  of 
S a f e t y  s e r v i c e .

In F e b r u a r y  1 9 7 9 ,  f o l l o w i n g  n u m e r o u s  a c c i d e n t s , o n  t h e  L o u i s v i l l e  
a n d  N a s h v i l l e  R a i l r o a d  C o m p a n y  i n v o l v i n g  h a z a r d o u s  m a t e r i a l ,  
t h e  F R A  i s s u e d  E m e r g e n c y  O r d e r  No. 11 to l i m i t  t h e  m o v e m e n t  of 
h a z a r d o u s  m a t e r i a l s  o v e r  t h i s  r a i l r o a d .  T h e  d e c i s i o n  to i s s u e  
t h e  e m e r g e n c y  o r d e r  w a s  b a s e d  o n  t h e  L § N ' s  p o o r  s a f e t y  r e c o r d ,  
a n d  t r a c k  g e o m e t r y  d a t a  o b t a i n e d  f r o m  T - c a r  s u r v e y s  a n d  v i s u a l  
i n s p e c t i o n s .  T h e  F R A  l a t e r  u s e d  t h e  T - c a r s  to e n f o r c e  p o r t i o n s  
o f  t h i s  o r d e r  (see A p p e n d i x  C ) .

In J u l y  1 9 7 9 ,  a c o n t r a c t  to b u i l d  t h e  f i r s t  t r u e l y  i n t e g r a t e d  
s u r v e y  v e h i c l e  ( T - 10) w a s  a w a r d e d  to E N S C O ,  Inc. T h e  T - 1 0  
v e h i c l e  w a s  m a d e  f u l l y  o p e r a t i o n a l  on M a y  12, 1 9 8 1  a n d  uses, 
a d v a n c e d  s o f t w a r e  d e s i g n  to c o l l e c t  a n d  p r o c e s s  d a t a .  The 
a d v a n c e m e n t s  g i v e  th e  s y s t e m  m o r e  a c c u r a c y  b e  e l i m i n a t i n g  
m u c h  o f  t h e  n o i s e  i n d u c e d  b y  t h e  e q u i p m e n t .  T - 1 0  a l s o  h a s  a 
r e a l t i m e  e x c e p t i o n  r e p o r t  e d i t i n g  c a p a b i l i t y  a d d i n g  to th e 
r e a l t i m e  c a p a b i l i t i e s  o f  t h e  o t h e r  two c o n s i s t s .

T h r e e  s u r v e y  v e h i c l e s  ( T - l / T - 3 ,  T - 2 / T - 4  a n d  T - 1 0 )  a n d  o n e 
R a i l  F l a w  D e t e c t i o n  V e h i c l e  ( R F D V  No. 2) a r e  c u r r e n t l y  i n  
o p e r a t i o n  f o r  F R A  O f f i c e  o f  S a f e t y  (See A p p e n d i x  F ) .
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3.0 EFFECTIVENESS OF ATIP

3.1 I N T R O D U C T I O N

" T h e  f e d e r a l  i n s p e c t i o n  p r o g r a m ' s  j u s t i f i c a t i o n  is b a s e d  on 
l e g a l  r e q u i r e m e n t s  a n d  th e  u n p r o v a b l e  b u t  v e r y  t a n g i b l e  l i k e ­
l i h o o d  o f  p r e v e n t i n g  t h e  o n e  b i g  a c c i d e n t  t h a t  m a y  h a p p e n  a n y  
d a y  a n d  t a k e  a l a r g e  t o l l  in l i v e s  or i n j u r i e s . " *

" I n c r e a s e d  s a f e t y  a n d  a c c i d e n t  r e d u c t i o n  a r e  t h e  g o a l  of 
g o v e r n m e n t  i n s p e c t i o n ,  b u t  it is n o t  e a s y  to e s t a b l i s h  w h a t  
e x a c t  n a t u r e  or f r e q u e n c y  of i n s p e c t i o n  w i l l  b e s t  a c c o m p l i s h  
t h i s  g o a l . " *

" F R A ' s  i n s p e c t i o n  of t r a c k ,  r e s u l t i n g  in d e m a n d s  o n  a r a i l r o a d  
to p e r f o r m  m a i n t e n a n c e  or i s s u e  a s l o w  o r d e r  if v i o l a t i o n s  of 
t h e  F e d e r a l  T r a c k  S a f e t y  S t a n d a r d s  a r e  f o u n d ,  u n d o u b t e d l y  p r e ­
v e n t s  s o m e  a c c i d e n t s  t h a t  w o u l d  o t h e r w i s e  o c c u r . " *

" A  s e c o n d  v i e w p o i n t  is t h a t  e v e n  a f e w  d e a t h s  a n d  s e v e r a l  
h u n d r e d  i n j u r i e s  are t o o  m a n y ;  ... a n d  t h a t  th e  l a w  r e q u i r e s  
a c c i d e n t  r e d u c t i o n  e f f o r t s  r e g a r d l e s s  o f  t h e  r e a s o n s  t h e r e f o r e . " *

3.2 E F F E C T I V E N E S S

S i n c e  the s t a r t  o f  A T I P  a n d  th e  p a r a l l e l  i n c r e a s e  in the 
n u m b e r  o f  F R A  f i e l d  i n s p e c t o r s ,  the p r e v i o u s  u p w a r d  t r e n d  
o f  t h e  t r a c k - c a u s e d  a c c i d e n t  r a t e  h a s  b e e n  r e v e r s e d .  T h e
c o r r e l a t i o n  b e t w e e n  th e  i n c r e a s e  in i n s p e c t i o n  e f f o r t s  a n d  t h e  
i m p r o v e m e n t  in s a f e t y  is i m p r e s s i v e  w h e n  p l o t t e d  g r a p h i c a l l y  on 
t h e  s a m e  c h a r t  (see F i g u r e  3-1).

T h e  n u m b e r  o f  m i l e s  i n s p e c t e d  u n d e r  A T I P  r e p r e s e n t s  l e s s  t h a n  
1% of the t r a c k  i n s p e c t e d  a n n u a l l y  b y  t h e  r a i l r o a d s .  T h e  S t a n d a r d s  
r e q u i r e  t h a t  t r a c k  C l a s s e s  4, 5 a n d  6 b e  i n s p e c t e d  t w i c e  w e e k l y

* " T h e  R o l e  o f  A u t o m a t e d  V e h i c l e s  in the N a t i o n a l  T r a c k  
I n s p e c t i o n  P r o g r a m " ,  M i t r e  C o r p o r a t i o n ,  M T R - 7 9 W 0 0 4 2 3, 
D e c e m b e r  1979.
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a n d  l o w e r  c l a s s e s  l e s s  f r e q u e n t l y  b u t  n o t  l e s s  t h a n  m o n t h l y .  
C o m p a r e d  w i t h  t h e  t o t a l  i n d u s t r y - w i d e  i n s p e c t i o n  e f f o r t ,  
t h e  7 0 , 0 0 0  m i l e s  p e r  y e a r  i n s p e c t e d  u n d e r  A T I P  c a n  b e  c o n ­
s i d e r e d  at b e s t  s p o t - c h e c k i n g . T h e  b e n e f i t  o f  G o v e r n m e n t -  
s p o n s o r e d  t r a c k  i n s p e c t i o n  is t h e r e f o r e  n o t  a c h i e v e d  t h r o u g h  
t h e  u s e  o f  t h e  d a t a  c o l l e c t e d  d u r i n g  the s u r v e y  o p e r a t i o n s  
b u t  r a t h e r  t h r o u g h  t h e  p r e s e n c e  o f  the m o n i t o r i n g  a c t i o n  a n d  
t h e  d e m o n s t r a t i o n  of n e w  t e c h n o l o g y  a p p l i c a t i o n s  to i m p r o v e  
m a i n t e n a n c e - o f - w a y  t e c h n i q u e s .  D u r i n g  t h e  1 9 7 0 ’s a f e w  r a i l ­
r o a d s  h a v e  a c q u i r e d  t h e i r  o w n  t r a c k  i n s p e c t i o n  e q u i p m e n t ;  
t h e  n u m b e r  o f  r a i l r o a d - o w n e d  t r a c k  g e o m e t r y  i n s p e c t i o n  c a r s  
i n c r e a s e d  f r o m  l e s s  t h a n  f i v e  in 1 9 7 0  to 9 b y  1980. T h e  
u s e  o f  a u t o m a t e d  d a t a  p r o c e s s i n g  a n d  analysis, t e c h n i q u e s  
to d e v e l o p  b e t t e r  M O W  m e t h o d o l o g y  ha s  a l s o  b e e n  a c c e p t e d  b y  
t h e  r a i l r o a d  i n d u s t r y  as the m o r e  c o s t - e f f e c t i v e  m e t h o d  o f  
t h e  f u t u r e .

3 . 2 . 1  I M P R O V E M E N T S  IN A U T O M A T E D  T R A C K  G E O M E T R Y  
I N S P E C T I O N  T E C H N I Q U E S  .

T h e  F e d e r a l  R a i l r o a d  A d m i n i s t r a t i o n  r e s e a r c h  a n d  d e v e l o p m e n t  in 
a u t o m a t e d  t r a c k  i n s p e c t i o n  a n d  d a t a  p r o c e s s i n g  h a s  l e d  to t h e  
d e v e l o p m e n t  o f  n e w  a n d  i m p r o v e d  s y s t e m s :

• A n  i n e r t i a l - b a s e d ,  a l l - w e a t h e r ,  h i g h  
s p e e d ,  n o n - c o n t a c t  s e n s o r  s y s t e m .

• R e a l  t i m e  d i s p l a y  o f  c o l l e c t e d  d a t a .

• G e n e r a t i o n  o f  a r e a l - t i m e  e x c e p t i o n  
r e p o r t  w h i c h . l i s t s  d e v i a t i o n s  f r o m  
t h e  F T S S .  T h e  d a t a  c o l l e c t i o n  s y s t e m  
f u n c t i o n s  at t r a c k  sp e e d .  •

• T h e  m o s t  s o p h i s t i c a t e d  a n d  a c c u r a t e  c r o s s ­
l e v e l  s y s t e m  in use.
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T h e  d e v e l o p m e n t s  in a u t o m a t e d  t r a c k  i n s p e c t i o n  h a v e  r e s u l t e d  in 
h i g h l y  r e l i a b l e  a u t o m a t e d  s y s t e m s .  F o r  1 9 8 0  t h e  o v e r a l l  a n n u a l  
u t i l i z a t i o n  f o r  the s u r v e y  v e h i c l e s  w a s  94 p e r c e n t . *  F o r  t h a t  . 
y e a r  t h e  t h r e e  s u r v e y  v e h i c l e s  c o v e r e d  a n  a v e r a g e  o f  160 m i l e s  
p e r  day. I n  a d d i t i o n ,  the i m p r o v e m e n t s  i n  th e  i n s t r u m e n t a t i o n  
h a v e  i n c r e a s e d  o p e r a t i o n a l  e f f e c t i v e n e s s .  In 1 9 8 0  t h e  s u r v e y  
v e h i c l e s  s u r v e y e d  6 6 , 3 6 5  m i l e s  at a c o n t r a c t  c o s t  o f  $ 4 0 . 0 3  p e r  
m i l e  w h i l e  in 1 9 7 4 ,  o n l y  4 , 7 2 2  miles, w e r e  s u r v e y e d  a n d  at a c o n t r a c t  
c o s t  o f  $ 1 3 4 . 1 4  p e r  m i l e .

3 . 2 . 2  I M P R O V E M E N T S  IN D A T A  H A N D L I N G

P r i o r  to J a n u a r y  1 9 8 0 ,  all d a t a  p r o c e s s i n g  w a s  p e r f o r m e d  o f f - l i n e  
w h i c h  c a u s e d  a d.elay of s e v e r a l  d a y s  b e f o r e  th e  r e p o r t s  w e r e  
r e c e i v e d  b y  t h e  r a i l r o a d  a n d  F R A  F i e l d  I n s p e c t o r s .

T h e  s u r v e y  v e h i c l e s  c u r r e n t l y  g e n e r a t e  r e a l - t i m e  E x c e p t i o n  ' ■
R e p o r t s  w h i c h  l i s t  e x c e p t i o n s  to th e  F T S S  in a d d i t i o n  to th e  
c o n t i n u o u s  s t r i p  c h a r t  t r a c i n g s .  T h e s e  r e p o r t s  a r e  a v a i l a b l e  
to th e  r a i l r o a d  a n d  F R A  F i e l d  I n s p e c t o r  w i t h i n  o n e  h o u r  a f t e r  
t h e  s u r v e y .  The. r e a l - t i m e  E x c e p t i o n  R e p o r t  l i s t s  b y  m i l e p o s t  
a n d  f e e t  f r o m  t h e  m i l e p o s t ,  e x c e p t i o n s  to the p o s t e d  c l a s s  
f o r  g,age, c r o s s l e v e l ,  p r o f i l e ,  w a r p ,  a l i g n m e n t  a n d  l i m i t i n g  
s p e e d  (See A p p e n d i x  D ) .

T o  m a k e  the. d a t a  c o l l e c t e d  b y  t h e  s u r v e y  v e h i c l e s  e a s i l y  
a c c e s s i b l e ,  a c o m p u t e r i z e d  d a t a  b a s e  a n d  d a t a  r e t r i e v a l  s y s t e m  
w a s  e s t a b l i s h e d .  T h i s  d a t a  b a s e  c o n t a i n s  s u m m a r y  i n f o r m a t i o n  
f r o m  e v e r y  s u r v e y  p e r f o r m e d  s i n c e  1978. T h e  d a t a  c a n  b e  
a c c e s s e d  b y  e n t e r i n g  k e y  w o r d s  w h i c h  a r e  u s e d  to l o c a t e  all 
r e l a t e d  i n f o r m a t i o n  b a s e d  on t h e  k e y  w o r d .

* T h i s  is t h e  p e r c e n t  o f  the t i m e  t h e  v e h i c l e  is 
a v a i l a b l e  f o r  s u r v e y .
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3 . 2 . 3  I N C R E A S E  IN S U R V E Y E D  M I L E S

S i n c e  19 74, th e  n u m b e r  of miles, s u r v e y e d  h a s  b e e n  i n c r e a s i n g  
as s h o w n  in T a b l e  3-1.

T A B L E  3-1 
S U R V E Y  M I L E S

Y e a r M i l e s  S u r v e y e d

1 9 7 4 4 , 7 2 2

1 9 7 5 1 5 , 4 9 9

' 1 9 7 6 1 8 , 0 2 2

1 9 7 7 2 6 , 8 8 9

1 9 7 8 5 6 , 2 9 0

1 9 7 9  . 6 8 , 1 5 5

1 9 8 0 6 6 , 3 6 5

1 9 8 1 7 o ; 0 0 0 ' ' 
f E s t i m a t e d ]

3 . 2 . 4  E X C E P T I O N  D E T E C T I O N

T h e  T - c a r s  s a m p l e  t r a c k  e v e r y  f o ot. F o r  e v e r y  100 m i l e s  o f  
t r a c k  5 2 8 , 0 0 0  m e a s u r e m e n t s  o f  g a g e ,  c r o s s l e v e l ,  c u r v a t u r e ,  
p r o f i l e ,  w a r p  a n d  a l i g n m e n t  a r e  c o l l e c t e d  a n d  p r o c e s s e d  at 
t r a c k  s p e e d .  T o  o b t a i n  the s a m e  v o l u m e  of d a t a  w o u l d  r e q u i r e  
a t r a c k  i n s p e c t o r  to w o r k  24 h o u r s  p e r  d a y  f o r  a p p r o x i m a t e l y  
28 days.
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3 . 2 . 5  I N S P E C T O R  T R A I N I N G  T O  I M P R O V E  E F F E C T I V E N E S S

A  c o m p r e h e n s i v e  t r a i n i n g  p r o g r a m  f o r  F e d e r a l  an-d S t a t e  
I n s p e c t o r s  w a s  c o n d u c t e d  in 1 9 8 0  to t e a c h  t h e  I n s p e c t o r s

• H o w  to r e a d  th e  E x c e p t i o n  R e p o r t s  a n d  
s t r i p  c h a r t s  g e n e r a t e d  b y  the T - c a r .

• T h e  t h e o r y  o f  o p e r a t i o n  of th e  h a r d w a r e  
a n d  t h e  c a r s .

A  t o t a l  o f  16 t r a i n i n g  c l a s s e s  w e r e  h e l d  in e l e v e n  c i t i e s .  
A t t e n d a n c e  at t h e s e  c l a s s e s  i n c l u d e d

• 1 0 1  F e d e r a l  P e r s o n n e l

35 S t a t e  Track- I n s p e c t o r s  .

• 9 O t h e r s  ( R a i l r o a d  P e r s o n n e l ) ..

3-6



4.0 COST OF ATIP

4 . 1  C O N T R A C T  C O S T  P E R  M I L E

E N S C O ,  INC. o f  S p r i n g f i e l d ,  V A  ha s  b e e n  o p e r a t i n g ,  a n d  m a i n t a i n i n g  
t h e  A T I P  f l e e t  u n d e r  c o n t r a c t  to the F R A  s i n c e  1970. T h e  E N S C O  
c o n t r a c t  c o s t  p e r  m i l e  h a s  b e e n  d e c l i n i n g  s i n c e  the- s u r v e y  v e h i c l e s  
b e g a n  o p e r a t i n g  i n  O f f i c e  o f  S a f e t y  s e r v i c e  as s h o w n  i n  T a b l e  4-1.

T A B L E  4-1

C O N T R A C T  C O S T  P E R  M I L E  P E R  C A L E N D A R  Y E A R

C a l e n d a r  Y e a r C o n t r a c t  C o s t  P e r  M i l e M i l e s

1 9 7 4 $ 1 3 1 . 1 4 4 , 7 2 2

1975 9 8 . 7 3 1 5 , 4 9 9

1 9 7 6 80.46 1 8 , 0 2 2

1 9 7 7 72.47 2 6 , 8 8 9

1 9 7 8 6 0 . 3 2 5 2 , 6 9 0

1979 5 0 . 7 7 6 8 , 1 5 5

1980 4 0 . 0 3 6 6 , 3 6 4

T h e  c a p i t a l  C o s t  p e r  m i l e  is a p p r o x i m a t e l y  $ 3 . 2 0 *

4.2 A N A L Y S I S  O F  F I S C A L  Y E A R  1980

F o r  F i s c a l  Y e a r  1 9 80, t h e  A u t o m a t e d  T r a c k  I n s p e c t i o n  P r o g r a m  
A T I P  b u d g e t  w a s  $ 5 , 1 0 0 , 0 0 0 .  A n  a d d i t i o n a l  $ 7 7 9 , 5 4 3  w a s  
c a r r i e d  o v e r  f r o m  F i s c a l  Year, 1979 w h i c h  b r o u g h t  t h e  t o t a l  
a v a i l a b l e  f u n d s  f o r  F i s c a l  Y e a r  1980 to $ 5 , 8 7 9 , 5 4 3 .

* T h i s  r e p r e s e n t s  t h e  a p p r o x i m a t e  h a r d w a r e  a n d  i n s t r u m e n t a t i o n  
a c q u i s i t i o n  c o s t  of $ 1 , 6 0 0 , 0 0 0  a m o r t i z e d  o v e r  2 5 , 0 0 0  m i l e s  p e r  
y e a r  f o r  20 y e a r s .
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O f  a v a i l a b l e  f u n d s ,  $ 3 , 7 5 6 , 8 5 8  w e r e  o b l i g a t e d  to t h e  E N S C O  
c o n t r a c t ,  o f  w h i c h  $ 3 , 0 1 4 , 4 8 2  w e r e  e x p e n d e d  f o r _ o p e r a t i o n , 
m a i n t e n a n c e  a n d  d a t a  p r o c e s s i n g  o f  s u r v e y  c o n s i s t s  T - l / T - 3 ,
T - 2 / T - 4  a n d  T - 6  to s u r v e y  6 8 , 6 9 1  m i l e s  o f  t r a c k .  T h e  b r e a k ­
d o w n  is as f o l l o w s :

T a s k . 2.1 - T - C a r  O p e r a t i o n s *  $ 1 , 5 3 0 , 9 3 5
T a s k  2.2 - T - C a r  M a i n t e n a n c e *  1 , 1 8 1 , 6 0 8
T a s k  2.6 - D a t a  P r o c e s s i n g *  3 0 1 , 0 3 9

$ 3 , 0 1 4 , 4 8 2

T h e s e  c o s t s  r e s u l t e d  i n  a c o n t r a c t  c o s t  p e r  m i l e  o f  $ 4 3 . 8 8  for 
F i s c a l  Y e a r  1980.

I n  a d d i t i o n ,  $ 1 , 0 0 0 , 0 0 0  w a s  o b l i g a t e d  i n  F i s c a l  Y e a r  1 9 8 0  i n t o  a 
r a i l r o a d  c o s t  h o l d i n g  a c c o u n t  to c o v e r  l o c o m o t i v e  a n d  c r e w  r e n t a l s ,  
f u e l  a n d  s e c u r i t y  o f  t h e  T - c a r s .  A  t o t a l  o f  $ 5 9 5 , 3 5 4  i n  c h a r g e s  
w e r e  r e c e i v e d  a n d  p a i d  d u r i n g  F Y 80. T h e  a n n u a l  r a i l r o a d  c o s t  
f i g u r e  is t h e  t o t a l  d i v i d e d  b y  FY 1 9 8 0  m i l e a g e  w h i c h  r e s u l t s  in a 
c o s t  p e r  m i l e  o f  $ 8 . 6 7 .  T h e  t o t a l  c o s t  p e r  s u r v e y  m i l e  f o r  FY80. 
t h e r e f o r e  is $ 4 3 . 8 8  p l u s  $ 8 . 6 7 ,  or $ 5 2 . 5 5 .

D u r i n g  F Y 8 0  t h e  O f f i c e  o f  S a f e t y  w a s  r e q u e s t e d  to p r o v i d e  s u p p o r t  
f r o m  t h e  A T I P  b u d g e t  f o r  T X  a n d  R F D V  No. 3 d e v e l o p m e n t .  A  t o t a l  
o f  $ 4 3 0 , 9 7 3  w a s  t r a n s f e r r e d  to t h e  O f f i c e  o f  R e s e a r c h  a n d  
D e v e l o p m e n t  to s u p p o r t . t h e  T X  p r o j e c t  a n d  $ 1 8 0 , 0 0 0  w e r e  a p p r o p r i a t e d  
to t h e  T r a n s p o r t a t i o n  S y s t e m s . C e n t e r  i n  C a m b r i d g e ,  M A  to supp o r t . 
R F D V  No. 3 d e v e l o p m e n t .

T h e  r e m a i n i n g  $ 7 4 2 , 3 7 6  of t h e  $ 3 , 7 5 6 , 8 5 8  i n  o b l i g a t e d  A T I P  c o n t r a c t  
funds' w e r e  u s e d  to d e v e l o p  s o f t w a r e  f o r  r e a l - t i m e  t r a c k  g e o m e t r y  
d a t a  p r o c e s s i n g ;  to r e t r o f i t  a n d  o p e r a t e  H i - R a i l  I n s p e c t i o n  v e h i c l e  
R F D V  No. 2; to d e v e l o p  t h e  c o m p u t e r i z e d  A T I P  d a t a  b a s e ;  to t r a i n

^ I n c l u d i n g  m a n a g e m e n t  a n d  a d m i n i s t r a t i v e  c o s t s .
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F R A  and. S t a t e  T r a c k  I n s p e c t o r s  to b e t t e r  u n d e r s t a n d  t h e  d a t a  
c o l l e c t e d  b y  t h e  T - c a r s ;  a n d  to m a k e  d e m o n s t r a t i o n  r u n s  f o r  
S e n a t o r s ,  C o n g r e s s m a n ,  d i g n i t a r i e s ,  a n d  t h e  p u b l i c .

O f  the $ 5 , 8 7 9 , 5 4 3  a v a i l a b l e  at the s t a r t  o f  F i s c a l  ^19 80 o n l y  
$ 4 , 3 5 2 , 2 1 2  w e r e  u s e d  f o r  th e  e n t i r e  O f f i c e  o f  S a f e t y  A u t o m a t e d  
T r a c k  I n s p e c t i o n  P r o g r a m .  A  t o t a l  o f  $9-16,358 was. c a r r i e d  o v e r  
to F i s c a l  Y e a r  1981.

I f  t h e  O f f i c e  o f  S a f e t y  h a d  n o t  b e e n  r e q u i r e d  to p r o v i d e  $ 1 8 0 , 0 0 0  
to s u p p o r t  R F D V  No.. 3 d e v e l o p m e n t ,  $ 4 3 0 , 9 7 3  to s u p p o r t  t h e  T X  
p r o j e c t  a n d  e l e c t e d  n o t  to s p e n d  $ 4 5 9 , 2 2 6  to t r a i n  f i e l d  i n ­
s p e c t o r s ,  a n d  to m a k e  h a r d w a r e  a n d  s o f t w a r e  i m p r o v e m e n t s ,  a n d  
to i n c r e a s e  the a c c u r a c y  a n d  r e l i a b i l i t y  o f  t h e  T - c a r s ,  t h e n  
t h e  c o s t  o f - A T I P  w o u l d  h a v e  b e e n  $ 3 , 8 9 2 , 9 8 6  f o r  F i s c a l  1980.

4.3 A U T O M A T E D  V E R S U S  M A N U A L  S U R V E Y - C O S T S

A u t o m a t e d  t r a c k  s u r v e y s  m o r e  t h o r o u g h l y  i n s p e c t  t r a c k  at a l o w e r  
c o s t  t h a n  m a n u a l  i n s p e c t i o n s .  T h e  t o t a l  e s t i m a t e d  c o s t  to s u r v e y  
7 0 , 0 0 0  m i l e s  o f  t r a c k  u s i n g  the a u t o m a t e d  s u r v e y  v e h i c l e s  is 
$ 4 . 2  m i l l i o n .  T h e  t o t a l  e s t i m a t e d  c o s t  to m a n u a l l y  s u r v e y  7 0 , 0 0 0  
m i l e s  o f  t r a c k  u s i n g  t r a c k  i n s p e c t o r s  is $ 1 8 . 7  m i l l i o n  w h i c h  is m o r e  
t h a t  f o u r  t i m e  h i g h e r  t h a n  t h e  c o s t  o f  u s i n g  th e  A T I P  v e h i c l e s  to 
s u r v e y  th e  t r a c k .  A p p e n d i x  A  c o n t a i n s  a . d e t a i l e d  c o s t  c o m p a r i s o n  
b e t w e e n  a u t o m a t e d  a n d  m a n u a l  s u r v e y  o p e r a t i o n s .
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5.0 DEVELOPMENT OF OPTIMUM FLEET

In 1 9 7 9 ,  M I T R E  C o r p o r a t i o n  s t u d i e d  a n u m b e r  o f  p l a n s  to d e t e r m i n e  
th e  b e s t  v e h i c l e  c o n f i g u r a t i o n  f o r  F R A ' s  A T I P .

• P l a n  A  - U s e  t w o  of the e x i s t i n g  s u r v e y  
v e h i c l e s  a d d  one n e w  h e a v y  v e h i c l e  a n d  
f i v e  h i - r a i l  v e h i c l e s .

•• P l a n  B - O b t a i n  t h r e e  n e w  l a r g e - s i z e  
v e h i c l e s  a n d  f i v e  h i - r a i l  v e h i c l e s .

• P l a n  C - O b t a i n  f o u r  n e w  m e d i u m - s i z e  
v e h i c l e s  a n d  e l e v e n  h i - r a i l  v e h i c l e s .

T h e  M I T R E  s t u d y  c o n c l u d e d  t h a t  a p r o g r a m  c a l l i n g  f o r  t h r e e  n e w  
s e l f - p r o p e l l e d  f u l l - s i z e  m e a s u r e m e n t  v e h i c l e s  p l u s  f i v e  hi- 
r a i l  v e h i c l e s  w i l l  p r o v i d e  the l o w e s t  a n n u a l  c o s t  a n d  w i l l  
a l s o  p r o v i d e  a g o o d  b a s e  on w h i c h  to b u i l d  a l a r g e r  f l e e t  if 
t h e  n e e d  arises.. P l a n  B w a s  t h e  b e s t  c h o i c e  b e c a u s e :

• W i t h  t h e  t h r e e  h e a v y  v e h i c l e s  it w i l l  
p r o v i d e  t h e  m i n i m u m  r e q u i r e d  i n s p e c t i o n  
c a p a b i l i t y .

• It p r o v i d e s  the l o w e s t  a n n u a l  l i f e  c y c l e  
c o s t  a n d  l o w e s t  o p e r a t i n g  c o s t  o f  t h e 
a l t e r n a t i v e s .

As o f  M a y  1 9 8 1 ,  o n e  s e l f - p r o p e l l e d  h e a v y  v e h i c l e  ha s  b e e n  
a c q u i r e d  w h i c h  a l o n g  w i t h  two t o w e d  h e a v y  c o n s i s t s  a n d  o n e  
h i - r a i l  v e h i c l e  m a k e  up th e  c u r r e n t  A T I P  c o n f i g u r a t i o n  .
U n t i l  c a p i t a l  a c q u i s i t i o n  f u n d s  are a v a i l a b l e  t h i s  e q u i p m e n t  
w i l l  r e p r e s e n t  t h e  A T I P  c o n f i g u r a t i o n .

A  s u m m a r i z a t i o n  o f  th e  M I T R E  d e c i s i o n  is i n c l u d e d  i n  A p p e n d i x  B.
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S a f e t y  is a l w a y s  m e a s u r e d  on a r e l a t i v e  b a s i s  ( r e l a t i v e  to th e 
e c o n o m y ,  p r o d u c t i v i t y ,  f r e q u e n c y ,  l o s s  o f  l i f e  a n d  l o c a t i o n  
o f  a c c i d e n t s . )  T h e  c o s t  to a c h i e v e  a c e r t a i n  l e v e l  o f  s a f e t y  
as w e l l  as the. m o o d  o f  t h e  p u b l i c  d i c t a t e s  w h a t  is t h e  acceptable;, 
l e v e l  o f  s a f e t y  i n  a n y  p u b l i c  s e r v i c e .  T h e  l e v e l  o f  a c c e p t a b i l i t y  
c h a n g e s  as t h e  p u b l i c ,  m o o d  o r  t h e  e c o n o m i c s  s h i f t .

C u r r e n t  A T I P  o p e r a t i o n s  are v e r y  s t r e a m l i n e d  a n d  e f f i c i e n t  
c o m p a r e d  w i t h  its e a r l y  y e a r s .  T h e  c o n t r a c t  c o s t  p e r  m i l e -  
i n s p e c t e d  w a s  a p p r o x i m a t e l y  $40 in 1 9 8 0  c o m p a r e d  w i t h  $ 1 3 0  
in 1974. T h e  t o t a l  c o s t  p e r  y e a r  o f  t h e  A T I P  p r o g r a m  is l e s s  
t h a n  0 . 1 %  o f  t h e  I n d u s t r y ' s  M O W  e x p e n d i t u r e s  a n d  l e s s  t h a n  5% 
o f  t h e  t r a c k ,  e q u i p m e n t ,  s i g n a l  a n d  c o m m u n i c a t i o n s  d a m a g e  d u e  
to t r a c k - c a u s e d  a c c i d e n t s ,  (does n o t  i n c l u d e  f a t a l i t i e s ,  injuries,.. 
loss.'Or d a m a g e  to l a d i n g ,  loss d u e  to t r a f f i c  i n t e r f e r e n c e  
a n d  a n y  d i s t u r b a n c e  to th e  g e n e r a l  p u b l i c ) . T h e  b e n e f i t s  o f  
t h e  i n s p e c t i o n  p r o g r a m  as s h o w n  b y  h i s t o r i c a l  d a t a  d e m o n s t r a t e s  
t h a t  t h e  p r o g r a m  is w e l l  w o r t h  t h e  cost. and. e f f o r t s .

6.0 CONCLUSION
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A P P E N D I X  A
C O M P A R I S O N  OF A U T O M A T E D  A N D  M A N U A L  S U R V E Y  C O S T

A . 1 A U T O M A T E D  S U R V E Y  C O S T S

U s i n g  a n  e s t i m a t e d  c o s t  p e r  m i l e  o f  $50 a n d  a d d  $10 p e r  m i l e  
i n  c a r r i e r  c o s t s  ( l o c o m o t i v e  a n d  t r a i n  c r e w  c o s t s )  f o r  an 
e s t i m a t e d  7 0 , 0 0 0  m i l e s  p e r  y e a r ,  the e s t i m a t e d  y e a r l y  c o s t  
f o r  a u t o m a t e d  i n s p e c t i o n  is

($50 + $10) x 7 0 , 0 0 0  = $ 4 , 2 0 0 , 0 0 0  p e r  y e a r

A. 2 MANUAL-. S U R V E Y  • COST-

T h e  e s t i m a t e d  c o s t  to m a n u a l l y  i n s p e c t  t h e  s a m e  7 0 , 0 0 0  m i l e s  
o f  t r a c k  t a k i n g  d a t a  e v e r y  f o o t  is f i g u r e d  as f o l l o w s .

If o n e  i n s p e c t o r  p l a c e s  a g a g e / l e v e l  b o a r d  o n  th e  t r a c k  
e v e r y  f o o t  a n d  r e c o r d s  a n d  a n a l y z e s  t h e  d a t a  to i n c l u d e  
d i s p l a c e m e n t s  u n d e r  l o a d ,  t h e  i n s p e c t o r  w o u l d  o p t i m i s ­
t i c a l l y  c o v e r  a 3 9 - f o o t  r a i l  l e n g t h  in 3 m i n u t e s .  
T h e r e f o r e ,  to c o v e r  7 0 , 0 0 0  m i l e s  of t r a c k  w o u l d  r e q u i r e :

7 0 , 0 0 0  m i l e s  ( 5 , 2 8 0  f e e t / m i l e )  7
39 f e e t  x * 111111111:65

2 8 , 4 3 0 , 7 6 9  m i n u t e s  of i n s p e c t o r  time.

A t  6 h o u r s  p e r  d a y  p e r  i n s p e c t o r  for 230 d a y s  p e r  y e a r ,

_________  2 8 , 4  3 0 , 7 6  9 m i n u t e s
(6 h r s / d a y ) (60 m i n / h r s )  230 days

3 4 3  i n s p e c t o r s  r e q u i r e d  to s u r v e y  t h e  s a m e  
d i s t a n c e  as t h o r o u g h l y  as t h e  A T I P  v e h i c l e s .
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Th e  e s t i m a t e d  c o s t  o f  t h e s e  34 3  i n s p e c t o r s  is ( a s s u m i n g  
a GS 12 s t e p  5 a v e r a g e  s a l a r y  e q u a l s  $ 3 0 , 5 4 3  p l u s  40% 
o v e r h e a d  c o s t  e q u a l s  $ 4 2 , 7 6 0 / y r ) .

$ 4 2 , 7 6 0 / y r / i n s p e c t o r  x 343 i n s p e c t o r s  =

$ 1 4 , 6 6 6 , 6 8 0  p e r  y e a r

p l u s , l o c a l  i n s p e c t o r  p e r  d i e m  o f

$ 5 0 / d a y / i n s p e c t o r  x 4 - 1 / 2  d a y s / w e e k  x 52 w e e k s / y e a r  = 

$ 1 1 , 7 0 0  p e r  i n s p e c t o r

f o r  a t o t a l  p e r  d i e m  c o s t  of

$ 1 1 , 7 0 0  p e r  i n s p e c t o r  x 343 i n s p e c t o r s —

$ 4 , 0 1 3 , 1 0 0  p e r  y e a r .

T h e  t o t a l  e s t i m a t e d  cost- to m a n u a l l y  s u r v e y  t h e  7 0 , 0 0 0  
m i l e s  o f ; t r a c k  is

$ 1 4 , 6 6 6 , 6 8 0  + $ 4 , 0 1 3 , 1 0 0  = $ 1 8 , 6 7 9 , 7 8 0

w h i c h  is m o r e  t h a n  4 t i m e s  h i g h e r  t h a n  th e  c o s t  o f  u s i n g  
t h e  A T I P  v e h i c l e s  to s u r v e y  7 0 , 0 0 0  m i l e s  o f  t r a c k .



C O M P A R I S O N  OF T H E  A L T E R N A T I V E S  
F O R  D E V E L O P M E N T  OF A N  O P T I M U M  F L E E T *

APPENDIX B

B .1 P L A N  A

• U s e  t w o  o f  the c u r r e n t  A T I P  v e h i c l e s .  •

• P r o c u r e  a n e w  s e l f - p r o p e l l e d  h e a v y  v e h i c l e  
CTX).

•' R e t r o f i t  T - 2 / T - 4  w i t h  a r a i l  f l a w  s y s t e m .
(Note: T h e  r a i l  f l a w  s y s t e m  o n  T-6 p r o v e d
to be u n w o r k a b l e  a n d  w a s  r e m o v e d .  A n y  u s e  
o f  r a i l  f l a w  e q u i p m e n t  o n  t h e  t w o  c u r r e n t  
A T I P  v e h i c l e s  w o u l d  r e q u i r e  r e t r o f i t t i n g  
b o t h  v e h i c l e s . )

m P u r c h a s e  f i v e  n e w  h i - r a i l  v e h i c l e s  w i t h
r a i l  f l a w  a n d  t r a c k  g e o m e t r y  c a p a b i l i t i e s .

T h e  a d v a n t a g e s  o f  P l a n  A  are

•• L e a s t  c a p i t a l  i n v e s t m e n t .

• S u f f i c i e n t  d y n a m i c  l o a d i n g  f o r  t r a c k  
g e o m e t r y  m e a s u r e m e n t  o n  h i g h  s p e e d  tr a c k .

• P r o v i d e s  th e  i n s p e c t i o n  s u p p o r t  c u r r e n t l y  
i d e n t i f i e d  as b e i n g  s u f f i c i e n t .

T h e  d i s a d v a n t a g e s  o f  P l a n  A  are

• L a r g e  p O s t - p r o c e s s i n g  w o r k  l o ad. (Note:
S i n c e  t h e  M I T R E  r e p o r t  w a s  w r i t t e n ,  o n - l i n e  
p r o c e s s i n g  on T - l / T - 3  a n d  T - 2 / T - 4  w a s  
s t a r t e d  w h i c h  ha s  e l i m i n a t e d  t h e  l a r g e  
p o s t - p r o c e s s i n g  w o r k  l o a d . )

E x c e r p t e d .f r o m  " T h e  R o l e  o f  A u t o m a t e d  V e h i c l e s  i n  the N a t i o n a l  
T r a c k  I n s p e c t i o n  P r o g r a m "  M I T R E  C o r p o r a t i o n ,  M T R - 7 9 W 0 0 4 2 3 , 
D e c e m b e r  1979.
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T - 2 / T - 4  a n d  T-6 are e x p e n s i v e  to o p e r a t e  
b e c a u s e  b o t h  r e q u i r e  a l o c o m o t i v e  a n d  t r a i n  
c r e w  p l u s  a l a r g e  o p e r a t i n g  crew. (Note:
A t  t h e  t i m e  o f  the M-ITRE r e p o r t ,  T-1-/T-3 
w a s  p l a n n e d  to be r e t i r e d  w h e n  T X  w a s  
c o m p l e t e d .  H o w e v e r ,  t h e  p l a n s  w e r e  
changed, a n d  T-6 w a s  r e t i r e d . )

• F o u r  d i f f e r e n t  v e h i c l e  c o n f i g u r a t i o n s .
(Note: T- 6  w a s  r e t i r e d  i n s t e a d  of T - l / T - 3
t h u s  t h e r e  a r e  o n l y  t w o  d i f f e r e n t  v e h i c l e  
c o n f i g u r a t i o n s  s i n c e  T - l / T - 3  a n d  T - 2 / T - 4  - 
a r e  p r a c t i c a l l y  i d e n t i c a l . )  /

B .2 P L A N  B

•-> P h a s e  ou t  T - l / T - 3 ,  T - 2 / T - 4  a n d  T - 6  o v e r  a 
t h r e e  to f o u r  y e a r  p e r i o d  a n d  r e p l a c e  t h e m  
w i t h  t h r e e  n e w  T X  c l a s s  v e h i c l e s  e q u i p p e d  
w i t h  r a i l  f l a w  systems.- (Note: R a i l  f l a w
w a s  n o t  i n s t a l l e d  o n  T - 1 0 . )

o P r o c u r e  f i v e  h i - r a i l  v e h i c l e s  w i t h  r a i l
f l a w  a n d  g e o m e t r y  c a p a b i l i t i e s .

T h e  a d v a n t a g e s  o f  P l a n  B are

• T h e  n e w  T X  c l a s s  v e h i c l e s  w i l l  h a v e  a l o w e r
o p e r a t i n g  c o s t  a n d  w i l l  h a v e  r a i l  f l a w  
d e t e c t i o n  c a p a b i l i t i e s  at l i t t l e  e x t r a  c o s t  
(N o t e :  C u r r e n t  r a i l  f l a w  t e c h n o l o g y  is n o t
c o m p a t i b l e ' w i t h  t r a c k  s u r v e y  o p e r a t i o n s  b e ­
c a u s e  o f  th e  l o w  (25 mph) m a x i m u m  o p e r a t i n g  
s p e e d  f o r  r a i l  fl a w . )

• H i g h e r  f l e e t  m o b i l i t y  b e c a u s e  a l l  v e h i c l e s  
a r e  s e l f - p r o p e l l e d .  •

• S u f f i c i e n t  d y n a m i c  l o a d i n g  f o r  t r a c k  
g e o m e t r y  m e a s u r e m e n t .

• L o w e s t  t o t a l  a n n u a l  l i f e  c y c l e  cost.

• O n l y  tw o  t y p e s  o f  i n s t r u m e n t a t i o n  a n d  
v e h i c l e  c o n f i g u r a t i o n s .
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Th e  d i s a d v a n t a g e s  o f  P l a n  B a r e

• H i g h e s t  i n i t i a l  capi-tal cost.

B .3 P L A N  C

• P h a s e  o u t  T - l / T - 3 ,  T - 2 / T - 4  a n d  T- 6  o v e r  a 
t h r e e  to f o u r  y e a r  p e r i o d  a n d  r e p l a c e  t h e m  
w i t h  f o u r  P l a s s e r / M a t i s a  t y p e  cars.

• P u r c h a s e  s i x  h i - r a i l  v e h i c l e s  w i t h  r a i l  
f l a w  c a p a b i l i t y .

• P u r c h a s e  f i v e  h i - r a i l  v e h i c l e s  w i t h  r a i l  
f l a w  a n d  t r a c k  g e o m e t r y  c a p a b i l i t i e s .

T h e  a d v a n t a g e s  o f  P l a n  C a r e

H i g h e s t  f l e e t  m o b i l i t y .
• L e s s  c a p i t a l  c o s t  t h a n  P l a n  B.

Th e  d i s a d v a n t a g e s  o f  P l a n  C a r e

• I n s u f f i c i e n t  d y n a m i c  l o a d i n g  f o r  m a i n l i n e . 
t r a c k  m e a s u r e m e n t s .

U n k n o w n  t r a c k  g e o m e t r y  a c c u r a c y  a n d  
r e p e a t a b i l i t y .

• L a r g e s t  n u m b e r  o f  v e h i c l e s .
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APPENDIX C
E F F E C T S  O F  E M E R G E N C Y  O R D E R  NO. 11

F i g u r e s  C - l  a n d  0 - 2  a n d  T a b l e  C-l s h o w  d e f e c t - f e e t  p e r  m i l e  
a n d  t r a c k  q u a l i t y  f o r  f i v e  s u r v e y s  b e t w e e n  C o r b i n ,  K e n t u c k y  
a n d  E t o w a h ,  T e n n e s s e e ,  a d i s t a n c e  of 162 m i l e s  o n  t h e  L o u i s v i l l e  
a n d  N a s h v i l l e  R a i l r o a d ,  b e t w e e n  J u l y  1 9 7 7  a n d  N o v e m b e r  1980.
T h e  a r e a ,  D u f f  M o u n t a i n ,  l i e s  j u s t  to t h e  s o u t h  o f  C o r b i n  b e ­
t w e e n  m i l e p o s t s  190 a n d  225, a- d i s t a n c e  o f  35 m i l e s .  C o r b i n  
to E t o w a h  is a p o r t i o n  o f  th e  c o n t i n u o u s  L § N  m a i n l i n e  b e t w e e n  
C i n c i n n a t i ,  O h i o  a n d  A t l a n t a ,  G e o r g i a ,  a p r i m a r y  N o r t h - S o u t h  
r o u t e  o f  h a z a r d o u s  m a t e r i a l  m o v e m e n t .

In J u l y  o f  1 9 7 7  a n  a v e r a g e  o f  8 f e e t  p e r  m i l e  f e l l  b e l o w  F R A  
p o s t e d  t r a c k  class, w h i l e  D u f f  M o u n t a i n  o n l y  r e g i s t e r e d  a l i t t l e  
o v e r  4 - 1 / 2  f e e t  p e r  m i l e .  I n c r e a s e d  t o n n a g e •d u r i n g  t h e  n e x t  
y e a r  a n d  o n e - h a l f , b u t  w i t h o u t  a p p a r e n t  i n c r e a s e  in c a r r i e r  
s u r v e i l l a n c e  or m a i n t e n a n c e ,  r e s u l t e d  in a d r a m a t i c  r i s e  in 
t r a c k - f e e t  e x c e p t i o n s  to 26, w i t h  a d i s p r o p o r t i o n a t e  i n c r e a s e  
i n  t r a c k - f e e t  d e f e c t s  o v e r  D u f f  M o u n t a i n  to a p p r o x i m a t e l y  82.
A t  t h e  t i m e  of t h e  J a n u a r y  1 9 7 9  s u r v e y  t h e  A d m i n i s t r a t o r  of 
F R A  w a s  c o n s i d e r i n g  i s s u a n c e  o f  a n  E m e r g e n c y  O r d e r  to th e  L § N  
R a i l r o a d .

A m o n g  n u m e r o u s  a c c i d e n t  s t a t i s t i c s  d e t a i l e d  w i t h i n  t h e  D r a f t  
E. 0. w e r e :

1. D u r i n g  th e  p e r i o d  b e t w e e n  J a n u a r y  1, 1 9 7 6  a n d  J u n e  30,
1 9 7 8 ,  the L § N  r e p o r t e d  r e l e a s e  of h a z a r d o u s  m a t e r i a l s  
f r o m  42 p l a c a r d e d  h a z a r d o u s  m a t e r i a l s  c a r s  at v a r i o u s  
l o c a t i o n s  w i t h i n  s e v e n  d i f f e r e n t  s t a t e s .  T h o s e  a c c i d e n t s  
r e s u l t e d  in 19 d e a t h s ,  a p p r o x i m a t e l y  71 s e r i o u s  i n j u r i e s ,  
a n d  n e c e s s i t a t e d  the e v a c u a t i o n  of. a p p r o x i m a t e l y  7 , 2 8 0  
p e o p l e .
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2. O n  N o v e m b e r  9, 1 9 7 7  t w o  l o c o m o t i v e s  a n d  35 c a r s  o f  1 2 8 - c a r  
L § N  f r e i g h t •t r a i n , i n c l u d i n g  17 p l a c a r d e d  h a z a r d o u s  m a t e r ­
i a l s  c a r s  c o n t a i n i n g  anhydr-ous a m m o n i a ,  d e r a i l e d  on a 6°04' 
c u r v e  n e a r  P e n s a c o l a ,  F l o r i d a .  C o n t e n t s  o f  t h r e e  o f  t h o s e  
c a r s  w e r e  r e l e a s e d  i n t o  th e  a t m o s p h e r e  c r e a t i n g  a t o x i c  
gas c l o u d  t h a t  k i l l e d  tw o  p e o p l e ,  s e r i o u s l y  i n j u r e d  4 6  
o t h e r s ,  a n d  f o r c e d  t h e  e v a c u a t i o n  o f  a p p r o x i m a t e l y  1 , 5 0 0  
p e o p l e .  T h e  N T S B ' s  i n v e s t i g a t i o n  r e v e a l e d  t h a t  in J u n e  
197 7 ,  th e  L $ N ' s  t r a c k  g e o m e t r y  v e h i c l e  h a d  i n d i c a t e d  t h a t  
t r a c k  g a g e  a n d  c r o s s l e v e l  c o n d i t i o n s  in t h e  a r e a  o f  the 
d e r a i l m e n t  d i d  n o t  c o n f o r m  to th e  L $ N ’s o w n  t r a c k  s t a n d a r d s ,  
a n d  t h a t  no f u r t h e r  a c t i o n  w a s  t a k e n  b y  th e  L § N  to c o r r e c t  
t h o s e  c o n d i t i o n s .

E m e r g e n c y  O r d e r  No. 11 w a s  i s s u e d  to th e  L o u i s v i l l e  a n d  N a s h ­
v i l l e  R a i l r o a d  C o m p a n y  o n  F e b r u a r y  5, 1979.

W h i l e  th e  A T I P  s u r v e y  in J a n u a r y  1 9 7 9  w a s  r o u t i n e  in n a t u r e ,  
s c h e d u l e d  s i x  m o n t h s  in a d v a n c e ,  a n  L § N  s y s t e m  s u r v e y  w a s  
i n i t i a t e d  f o l l o w i n g  i s s u a n c e  o f  E. 0. #11. T h i s  e f f o r t  p r o ­
v i d e d  F R A  O f f i c e  o f  S a f e t y  w i t h  a u n i q u e  o p p o r t u n i t y  to c o m ­
p a r e  c a r  m e a s u r e m e n t s ,  a n d  m e a s u r e  t h e i r  e f f e c t i v e n e s s  in 
g a i n i n g  c o m p l i a n c e  w i t h  F R A  S t a n d a r d s .

F o l l o w i n g  th e  J a n u a r y  10, 1979 s u r v e y  th e  L § N  c o m m e n c e d  a 
p r o g r a m  o f  r e m e d i a l  a c t i o n ,  w i t h  p a r t i c u l a r  e m p h a s i s  o n  w i d e  
g a g e  o n  D u f f  M o u n t a i n .  F o r t y  d a y s  l a t e r ,  o n  F e b r u a r y  21,
1 9 7 9  a n  F R A  g e o m e t r y  m e a s u r e m e n t  v e h i c l e  r e - s u r v e y e d ,  C o r b i n ,  
K e n t u c k y  to E t o w a h ,  T e n n e s s e e .  D e f e c t  f e e t  p e r  m i l e  o v e r  
t h e  162 m i l e  s u b - d i v i s i o n  f e l l  f r o m  2 6 . 3  to 7.6 b u t  e v e n  
m o r e  d r a m a t i c  w a s  t h e  r e d u c t i o n  in d e f e c t  f e e t  o v e r  D u f f  
M o u n t a i n ;  f r o m  8 1 . 8  to 5.5 f e e t  p e r  m i l e ,  a 9 3 - 1 / 4 %  r e d u c t i o n  
in t r a c k  d e f e c t s .  C o r r e s p o n d i n g l y ,  the n u m b e r  of d e r a i l m e n t s  
o v e r  D u f f  M o u n t a i n ,  d u r i n g  t h e  p e r i o d  F e b r u a r y - 1, 1 9 7 8  to 
J a n u a r y  31, 1 9 7 9  d e c r e a s e d  84% d u r i n g  th e  n e x t  s u c e e d i n g  
p e r i o d :
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T r a c k  C a u s e d A l l
P e r i o d D e r a i l m e n t s D e r a i l m e n t s

2 / 1 / 7 8  - 1 / 3 1 / 7 9 14 25
2 / 1 / 7 9  - 1 / 3 1 / 8 0 0' 4

A n  A T I P  s u r v e y  o n  A p r i l  13, 1979 r e f l e c t e d  s t i l l  f e w e r  d e f e c t s  
o v e r  th e  t h i r t y - f i v e  m i l e s  of D u f f  M o u n t a i n ,  o n l y  1.2 d e f e c t -  
f e e t  p e r  m i l e ,  a n  i m p r e s s i v e  9 8 - 1 / 2 %  r e d u c t i o n  s i n c e  J a n u a r y  
10. A n d  c o n t r a r y  to t h o u g h t  t h a t  p e r c e n t  r e d u c t i o n  m i g h t  b e  
a c c o m p l i s h e d  b y  s l o w - o r d e r s ,  the s e c o n d  b a r  c h a r t  i n d i c a t e s  
an i n c r e a s e  in a u t h o r i z e d  t r a c k  s p e e d  b e t w e e n  E t o w a h  a n d  
C o r b i n ,  a n d  o v e r  D u f f  M o u n t a i n ,  f r o m  J a n u a r y  1 9 7 9  to N o v e m b e r  
1 9 8 0  w i t h  a c o r r e s p o n d i n g  i n c r e a s e  in t h e  t r a c k  q u a l i t y  i n d e x  
o v e r  th e  f o u r  s u r v e y s .

O f f i c e  o f  S a f e t y  n e i t h e r  f e els c o m p e l l e d  n o r  b e l i e v e s  it has 
t h e  l u x u r y ,  to r e p e a t  s u r v e y  r o u t e s  w i t h i n  on e  to t h r e e  m o n t h s .  
S u c h  a p r o c e d u r e  w o u l d  b e  c o n t r a r y  to O f f i c e  of S a f e t y  g u i d e ­
l i n e s ,  v e h i c l e  p r o d u c t i v i t y ,  a n d  u n i f o r m i t y  o f  e n f o r c e m e n t .
Y e t  D u f f  M o u n t a i n  r e m a i n s  a t e s t a m e n t  to t h e  f l e x i b i l i t y ,  
r e l i a b i l i t y ,  u s e f u l l n e s s  a n d  e f f e c t i v e n e s s  o f  h i g h - s p e e d ,  
a u t o m a t e d  t r a c k  g e o m e t r y  m e a s u r e m e n t  v e h i c l e s  as u t i l i z e d  
b y  F R A  u n d e r  a u t h o r i t y  o f  t h e  R a i l r o a d  S a f e t y  A c t  of 1970.
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SURVEY DATE SURVEY DATE
CORBIN, KY. TO ETOWAH, TN. DUFF MOUNTAIN
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7/77 1/79 2 /7 9  4 /7 9  11/80 
SURVEY DATA

COR81N, KY. TO ETOWAH, TN

7/77 1/79 2 /7 9  4 /7 9  11/80 
SURVEY DATA 

DUFF MOUNTAIN

LIMITING CLASS INDEX □  sPOSTED CLASS INDEX

F i g u r e  C - 2 T r a c k  C l a s s  I n d e x  L o u i s v i l l e  
§ N a s h v i l l e  R a i l r o a d
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T A B L E  C-l

L O U I S V I L L E ' A N D .  N A S H V I L L E  R A I L R O A D  
S U R V E Y  S T A T I S T I C S

C o r b i n ,  KY to E t o w a h ,  T N

S u r v e y  # D a t e  o f  
S u r v e y

P o s t e d
I n d e x

L i m i t i n g
Index.,

I n d e x
D i f f e r e n c e

R G  2 3 3 7 - 7 7 3 1 9 5 2 0 7 5 1 1 2 0

T  3 - 9 0 2 7 1 - 7 9 3 0 0 0 2 0 0 0 1 0 0 0

T 6 - 9 Q 3 1 2 - 7 9 3 1 9 7  • 2 1 5 5 1 0 4 2

T 3 - 9 0 1 8 4 - 7 9 3 2 4 0 2629 6 1 1 .

| T 2 - 1 0 0 6 1 1 - 8 0 3402 2 5 1 8 88 4

I n d e x  * a v e r a g e  c l a s s  * 1 0 0 0

D u f f  Mt .  D i v i s i o n  M P 1 9 0 - 2 2 5

S u r v e y  #
.

D a t e  of 
S u r v e y

P o s t e d
I n d e x

L i m i t i n g  
• I n d e x

I n d e x
D i f f e r e n c e

R G  2 33 7 - 7 7 2 1 2 0 1480 640

T 3 - 9 0 2 7 1 - 7 9 2 4 7 2 l o s s 1 4 1 7

! T 6 - 9 0 3 1
i

2 - 7 9 2 S 0 0 ,1553 9 4 7

| T 3 - 9 0 1 8 4 - 7 9 2 4 0 0 2 0 0 0 400

| T 2 - 1 0 0 6
__i

1 1 - 8 0 3055. 2 4 7 2 583

I n d e x  = a v e r a g e  c l a s s  * 1 0 0 0
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»
Vr NOTES

EXPLANATION OF SYMBOLS USED IN THIS REPORT

IN THE CURVE ANALYSIS SECTION THIS INDICATES THAT THE SPIRal OUT >:F A i iJRVE WuS rIOT bETECTEi
d a t a Va l u e s t o t h e p o i n t of t a n g e n t  a r e u s e d  in t h e c o m p u t a t i o n  oi- kVl'p a c e cup.VhTupf.-AND-AYEftMOE -EbEVAT-ieH-;---------------------------------------------------------- -— — —

R - IN TSS TRACK GEOMETRY EXCEPTION SECTION, THIS IiIDIl h IES THAT Cl.) A CROSSLEVEL EXCEPTION WA
■: .. v;.Tri-H'"PRoOREBS ■ DHRTNi.ii. a I aHCiEtlT-'ot11 PAL.— iH ,11101TI UN ML C ̂  . ■■■> i'l-. GROUP EXtU-P l 1 - 0 A —U E t-rl-N G—O A— TAHGEH-T—

IMMEDIATELY AFTER A SPIRAL-TANGENT TRANSIT i o n , THfcbE EXCEPTIONS a k E hOT INCLUDED IN 
THE SUMMARY SECTION;

t3iAO

IN ALL SECTIONS THIS MESSAGE INDICATES GAGE SENSORS LIFTED AND GAGE EXCEPTIONS ARE HOT 
REPORTED. LOCATION DENOTES POINT OF CYCLE, LENGTH OF SENSOR CYCLE IS INCLUDED IN

■' ,r ~ : : : — -—   ■ :— ;—   :— ,— :----------- : . , ;-------------- ---------:------------------■

•IMP - IN ALL SECTIONS THIS MESSAGE INDICATES THAT H H U E  POST Uh S ENTERED, THE LENGTH OF THE 
..... -PREVIOUS H IRE— FS— INCLUDED IN-THE MESSAGE-;-------------------------------- > ■•■•■■— _ _ _ -----------

C - IN TSS TRACK GEOMETRY EXCEPTION SECTION, THIS INDICATES THAT A CROSSLEVEL EXCEPTION GROUP
----------------EXCEEDS- -F8- FEET— h HO—T-HA-T I F -tt-feUR VE EX I S-?S-,— I-T— I-S - TOO -SH-h EEOW— ------- IH&*E-EHSEP-T-IONE

ARE NOT INCLUDED IN THE SUMMARY SECTION.

-TH— T H E — E X C E P T  P O N - ^ U H H a R V  OCC T  T O N t - T H  IS ■■ TO DTE A T ES— T H A T — ALL— GO &E EliCCP T I O H ^ — T H - T - H T O -

MILE WERE TIGHT GAGE. 

-HI SOEEEaHEOUS---— .... .......— —

EXCEPTIONS ARE NOT REPORTED FOR PROFILE WHEN TEST VEHICLE SPEEDS ARg BELOW 5 MPH,

EXCEPTIONS ARE HOT REPORTED FOR ALIGNMENT WHEN TEST VEHICLE SPEEDS ARE BELOW 15 MPH. 

EXCEPTIOHS-ARE Nu l REPORTED : FOR GAOe-oTHD-^A^OHH&M^HEfT-OOG^OeHSOKO^R^K^iwOTfe&T-

TjfACK CLASS TABLE MAV/NQT NECESSARILY REFLECT TRACK CLASS CHANCES . I(L REPORT
-eUTPUT-DUE^TO-POSS IBtrE~MAND At. CLASS' ENTRIES i

SAMPLE INTERVAL IS 1.0 FT.

IN CURVE ANALYSIS SECTION, CURVE LENufH INCLUDES SPIRALS.

-PH-EXCEPTION SUMMARY SECTION ■ EXC F T-.— IS THE— aBOPE^.UItT-IOH ■■ FOR-EKGEFT I  ON -FEET-,

>
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TRACK GEOMETRY VEHICLE T-10
INFORMATION SHEET

O p e r a t i o n s  a n d  M a i n t e n a n c e  C o n t r a c t o r  - E N S C O ,  Inc.

V e h i c l e  B u i l t  By: T h e  Budd. C o m p a n y ,  P h i l a d e l p h i a ,  P A  (1980)

S u r v e y  Speed. - R a i l r o a d  d e s i g n a t e d  m a x i m u m  t r a c k  -speed up to
80 m p h

T r a c k  G e o m e t r y  P a r a m e t e r s  M e a s u r e d :
- Gage- 

P r o f i l e  
W a r p
C r o s s  l e v e l  - S u p e r e l e v a t i o n -
C u r v a t u r e
A l i g n m e n t -

C o m p u t e r -  S y s t e m  - H e w l e t t  P a c k a r d  H P - 1000 S e r i e s  C o m p u t e r

G e o m e t r y  M e a s u r i n g -  E q u i p m e n t  - E l e c t r o - m e c h a n i c a l  n o n - c o n t a c t
sensors.

D a t a  P r o c e s s i n g  - R e a l - t i m e  a n a l o g  a n d  d i g i t a l

N o r m a l  O p e r a t i n g  .Crew- C o m p l i m e n t :
6 c o n t r a c t o r  personnel.
2. F R A  t r a c k  s a f e t y  - i n s p e c t o r s  
2 r a i l r o a d  m a i n t e n a n c e - o f - w a y  p e r s o n n e l
1. o t  2 r a i l r o a d  p i l o t s

P o w e r  S o u r c e  - P e r k i n s  V 8 - S 4 0  D i e s e l  L i m a  75 k W  480 V  A l t e r n a t o r

P r o p u l s i o n  - S e l f  p r o p e l l e d  b y  2 Detroit. D i e s e l  A l l i s o n  
8 V - 9 2 N  D i e s e l s

V e h i c l e -  S p e c i f i c a t i o n s - :

Vehicle- Owner - Federal- Railroad Administration, Office of Safety

L e n g t h  = 8 5 ' 4 "
W i d t h  (max) = 1 0 ' 6 "  
H e i g h t  (max) = 1.4'6" 
. W eight = 7 0  tons

E - l



TRACK GEOMETRY MEASUREMENT SYSTEM
FOR FEDERAL RAILROAD ADMINISTRATION TRACK INSPECTION VEHICLE T“ 10



T10 - VEHICLE SPECIFICATION SUMMARY

P H Y S I C A L

L e n g t h  - 8S.3 f e e t  
W i d t h  - 1 0 . S f e e t  
H e i g h t  - 14.5 f e e t
W e i g h t ,- 70 tons ,
W heel b a s e  - 8.5 f e e t  /
S u s p e n s i o n  - A i r  c o i l . s p r i n g  s u s p e n s i o n
T a n k s  - 300 g a l l o n s  fuel; 101 g a l l o n s  p o t a b l e  w a t e r ;  125 

gallons, c o o l i n g
S u p p o r t  F a c i l i t i e s  - M i c r o p h o r  toilet, k i t c h e n ,  o f f i c e ,  w o r k

area, b u n k l u g g a g e  a r e a

S U B S Y S T E M S

P r o p u l s i o n  - T w o  Detroit" D i e s e l  A l l i s o n  8 V - 9 2 N  D i e s e l s  
B r a k e s  - T r e a d  T y p e
H e a t i n g  - T w o - S t a g e  E l e c t r i c  F l o o r  H e a t
A i r  C o n d i t i o n i n g  - T w o  6 - T o n  A i r  C o n d i t i o n e r s
C o m m u n i c a t i o n s '- I n t e r n a l  P u b l i c  A d d r e s s  a n d  R a d i o  T e l e p h o n e

E L E C T R I C A L

G e n e r a t o r s  - Perkins. V 8 - 5 4 0  D i e s e l ,  L i m a  75. k W  480 V  
A l t e r n a t o r

C o n v e r t e r  - 15 k v a  T o p a z  V o l t a g e  R e g u l a t o r  
W a y s i d e  - N / A
L i g h t i n g  - ,120-V,. 60 H z  F l u o r e s c e n t ;  32. V D C  E m e r g e n c y  L i g h t i n g  
B a t t e r i e s  .- F o u r  8 - V

D A T A  A C Q U I S I T I O N  S Y S T E M

G a g e <- S e r v o m a g n e t i c -  (ENSCO) - ± 0 . 1 - i n c h  a c c u r a c y  on n o r m a l  r a i l  
P r o f i l e  - I n e r t i a l  (ENSCO)
C r o s s l e v e l  - G y r o / A c c e l e r o m e t e r s  (ENSCO) - R a n g e  ±10 i n c h e s  

± 0 . 1 - i n c h
C u r v a t u r e  - (ENSCO) - 0 to 23 d e g r e e s
A l i g n m e n t  - A l i g n o m e t e r / G a g e  S y s t e m  - R a n g e  ± 6 . 2 5  i n c h e s 

± 0 . 1 -  inch' .

E - 3



T1 0  - V E H IC L E  S P E C IF IC A T IO N  SUMMARY ( c o n t )

D i s t a n c e  - O p t i c a l  E n c o d e r  
A L D  - C a p a c i t i v e  a n d  M a g n e t i c

D A T A  P R O C E S S I N G  I N S T R U M E N T A T I O N  

A / D  - A n a l o g i c  A N - 5400
C o m p u t e r  - H e w l e t t  P a c k a r d  H P - 1000 S e r i e s  
O p e r a t i n g  S y s t e m  - R T E - I V  
L a n g u a g e  - A s s e m b l y  an d  F O R T R A N  
C o r e  - 6 4 K  W o r d s
D i s c  - HP 7 9 0 0 A  - 5 . 0M B y tes ( D u a l - D i s c )  
D i g i t a l  T a p e  - T w o  1600 BPI HP 7 9 7 0 E  
C o n s o l e  Device. - H P  2 6 4 8 A  
P r i n t e r  - HP 2 6 0 8 A  
D / A  - A n a l o g i c  A N - 5400
C h a r t  R e c o r d e r  - T h r e e  8 - C h a n n e l  M F E  R e c o r d e r s  

A V E R A G E  U T I L I Z A T I O N  S U M M A R Y

F u e l  - 8.7 g a l l o n s / h o u r
W a t e r  - 4S g a l l o n s
M a g n e t i c  T a p e s  - 3 p e r  day

P r i n t e r  P a p e r  - 1-1/2 b o x e s  p e r  da y
C h a r t  P a p e r  - 2 rol l s  p e r  cha r t  p e r  d a y
A c c e l e r a t i o n  - 0-80 m n h  in 3.6 m i n u t e s

E - 4



ONE CAR TRAIN
2 ENGINES/CAR NATURALLY ASPIRATED 80 MPH GEARING 

AT SEA LEVEL NORMAL ATMOSPHERIC CONDITIONS



A P P E N D I X  F

G E N E R A L  I N F O R M A T I O N



A TIP AUTOMATED
TRACK

INSPECTION
PROGRAM

r,1 r<

v " "
i: ;S & r  & & & &£S& -

JSSsSr •*■ ;— —



OFFICE OF SAFETY 
FEDERAL RAILROAD ADMINISTRATION 

UNITED STATES DEPARTMENT OF TRANSPORTATION



TRACK MEASUREMENT FOR TODAY’S 
RAILROAD SYSTEMS

The Federal Railroad Administration’s Track Geometry Survey 
Vehicles, operated by the Office of Safety, help America’s railroads in­
crease safety and keep pace with advancing technology. The data, pro­
duced by the cars through the precise measurement of existing track 
systems, are used to monitor compliance with the Federal Track Safety 
Standards (FTSS) and aid in the efficient, effective track system main­
tenance planning to support the design of tomorrow’s energy efficient, 
high speed railroads.

Through the use of advanced electronic sensing and data process­
ing, the cars are able to collect track geometry data while traveling at 
speeds up to 120 miles per hour. In the measurement process, data are 
recorded on magnetic tape for computer processing, both on-line and off­
line, and are simultaneously displayed on oscillographs. The oscillo­
graphs visually indicate the condition of the track being surveyed and are 
compared to the actual track as viewed from the rear of the survey vehi­
cle by an FRA Track Safety Inspector and a Railroad representative.



Tables extracted from FRA Track Safety 
Standards from which exception 

calculations are made.

SPEED
(in miles per hour)

PROFILE
62' Midchord Offset 

(in inches)

ALIGNMENT
62' Midchord Offset 

(in inches)

Deviation Tangent Curved
Class Freight Passenger Class From Profile Class Track Track

1 10 15 1 3.00 1 5.00 5.00
2 25 30 2 2.75 2 3.00 3.00
3 40 60 3 2.25 3 1.75 1.75
4 60 80 4 2.00 4 1.50 1.50
5 80 90 5 1.25 5 0.75 0.625
6 110 110 6 0.50 6 0.50 0.375

CROSSLEVEL CURVATURE GAGE WARP
(in inches) (in inches) (in inches)

Non
Spiral Spiral

(62'
Minimum Tangent

(31' Not less Maximum and
Class Chord) Chord) Computation Class than Tangent Curve Class Curve

1 1.75 3.00 made on basis 1 56.0 57.75 57.75 1 3.00
2 1.50 2.00 of 3-inch 2 56.0 57.50 57.75 2 2.00
3 1.25 1.75 unbalance 3 56.0 57.50 57.75 3 1.75
4 1.00 1.25 formula. 4 56.0 57.25 57.50 4 1.25
5 0.75 1.00 5 56.0 57.00 57.50 5 1.00
6 0.50 0.50 6 56.0 56.75 57.00 6 0.625





SURVEYING FOR EXCEPTIONS

Ideally, railroad tracks are perfectly uniform. In practice however, 
weather and geographical conditions, train speeds, tonnage, and con­
tinued maintenance requirements contribute to railroad track non­
uniformities and, in some cases, defects. The Federal Railroad Ad­
ministration has developed high speed track geometry vehicles to detect 
non-uniformities and to identify specific defects.

When Track Geometry Survey Vehicles measure track, the sensors, 
mounted on the survey vehicles, generate electronic voltages. These 
voltages are collected at sample lengths of 1-foot intervals, conditioned, 
and input to a data acquisition system. The data acquisition system con­
sists of a multi-channel analog-to-digital converter, a minicomputer, 
magnetic tape drive, a printer/plotter, manual data entry devices, and an 
oscillograph. The data acquisition system processes these signals into 
six track geometry parameters. These parameters are:



• Crosslevel (superelevation) — 
the amount of elevation of 
one rail above the other.

• Warp — the deviation of 
crosslevel over 62 feet in non­
spiral track and 31 feet in 
spiral track and derived from 
crosslevel measurements.

100 FOOT CHORD

• Curvature — a measure of the 
angular change in track direc­
tion per 100-foot track chord.



A  DATA ACQUISITION DIGITAL COMPUTER SYSTEM
▼ TRACK GEOMETRY OSCILLOGRAPH



OSCILLOGRAPH RECORDING

An eight channel oscillograph display correlated to the track struc­
tures by the Automatic Location Detector (ALD) which automatically 
detects track structures (switches, road crossings, etc.) and utilizes 
manually entered data (mileposts, etc.).



PUTTING DATA TO USE

The track geometry data are 
simultaneously recorded on 
magnetic tape, displayed on an 
oscillograph for immediate viewing, 
and processed to produce the Track 
Safety Standards Exception Report.

This report documents the 
magnitude of any exceptions from 
the established Federal Track Safety 
Standards (FTSS) for profile, 
crosslevel, superelevation, warp, 
curvature, gage, and alignment. The 
detailed exception listings in this 
report provide FTSS information 
keyed to geographic location (i.e. 
distance from a milepost). The 
report is used as a tool by the 
Federal Track Safety Inspector to 
monitor compliance with Federal 
Track Safety Standards.

Railroad maintenance planners 
also use the Track Safety Standards 
Exceptions Report to pinpoint sec­
tions of track that will require 
maintenance, both short-range 
(days) and long-range (months), to 
identify the types of maintenance 
actions required at specific loca­
tions, to prepare work-crew 
schedules, to estimate future track 
maintenance work loads and to in­
sure compliance with Federal Track 
Safety Standards.

Utilizing the data stored on the 
magnetic tapes additional analysis 
of the data is performed, This 
analysis will provide more detailed 
information on curves, curve limiting 
speeds, track structure locations, 
statistical tabulation of the number 
of exceptions per mile, and an 
overall mile-by-miie Class summary.



A G A G E ^ E N S O R ^ S H I N  SURVEY POSITION1*  *
▼ AXLE-MOUNTED PROFILOMETERS



SURVEY VEHICLES

The five survey vehicles (designated T-1/T-3, T-2/T-4 and T-6) are self- 
contained measurement vehicles. One car in each pair (T-2 and T-3) is 
equipped with electronic sensing and data processing equipment, while 
the other car (T-4 and T-1) provides office space, equipment repair and 
crew support facilities. T-6 is a single car unit containing both data col­
lection and processing equipment and all support facilities. These cars 
are a fast, efficient means of obtaining track geometry data to detect ex­
ceptions and to document areas of concern.

TABLE 1

DETAILED SURVEY VEHICLE SPECIFICATIONS

CARBODY

T-1/T-3, T-2/T-4

Length Width Height Weight

85 feet 10 feet 14 feet 55 tons

T-6

85 feet 10 feet 13 feet, 6 inches 80 tons

ELECTRICAL SYSTEM

T-1/T-3 T-2/T-4 T-6

One 72 KW One 60 KW Two 33 KW

220V/50 Hz 220V/60 Hz 220V/60 Hz

Diesel Generator Diesel Generator Diesel Generators
each car each car

RAILWAY TRUCK

T-1/T-3, T-2/T-4

Center Wheel Wheel Axle
Plate Distance Base Diameter Loading

59.5 feet 8.5 feet 32 inches 13.5 tons

T-6

59.5 feet 8.0 feet 36 inches 20.0 tons



TABLE 1 (Continued)

DETAILED SURVEY VEHICLE SPECIFICATIONS

COMMUNICATIONS

Internal Public address system links key positions throughout the test car 
consist.

External One train radio in each car; two-way VHF FM radios with master 
stations on T-2, T-3 and T-6; one radio-telephone in T-1, T-4 and 
T-6.

TECHNICAL SPECIFICATIONS FOR TRACK GEOMETRY 
MEASUREMENT SYSTEM

Range of 
Measurement

Normal Setting 
Limits

GAGE 55.5-58.5 inches 55.75-58.25 inches

PROFILE (62 feet 
midchord offset)

±5.0 inches 0 ± 5.0 inches

ALIGNMENT (62 feet 
midchord offset)

± 20 inches ±1,5,10,20 inches

CROSSLEVEL (in 
superelevation)

± 10 inches 0 ± 6.25 inches

CURVATURE ± 20 degrees ±1,5,10,20 degrees

SPEED 0-120 mph 0-120 mph

OTHER PARAMETERS Measurement speed: variable up to 120 mph

Data sample interval: 1 foot

Oscillograph scale: 17.32 inches equals 1 mile



TRACK SAFETY STANDARDS EXCEPTION REPORT LISTING EXAMPLE

DATE 06/29/79 FRA OFFICE OF SAFETY PAGE 037
TSS TRACK GEOMETRY EXCEPTION SECTION

T2- 9027

TRACK NUMBER : 1 POSTED TRACK CLASS : 3

1 2.250 1.750 1 57. 50 ! 1.750 1.750 !-----------TANGENT (T)
1 2.250 1.750 1 57. 75 ! 1.250 1.250 1-----------SPIRAL (S)
11 2.250 1.750 11 57. 75 ! 1.750i 1.750 !-----------CURVE (C)
11 11 ii EXCEPTION QUALIFICATION
1 PROFILE ALIGNMENT 1 GAGE ! XLEVEL WARP !

LOCATION ! S RAIL N RAIL S' RAIL N RAIL 1 1 TRACK(T/S/C) LIMITING
MP FEET 1 MAX LEN MAX LEN MAX LEN MAX LEN 1 MAX LEN ! MAX LEN MAX LEN ! REFERENCE CLASS

247 -00639 55.88 001 S 0
247 -02273 55.76 007 T 0
247 -03135 55.76 005 T 0
247 -04699 55.87 003 T 0

246 -01246 55.86 002 T 0
246 -05420 -2.48 003 T 2
246 -05944 -2.23 063 S 0
246 -11546 57.85 006 C 0

244 -01926 -2.76 005 T 1
244 -02362 57.65 006 T 1
244 -02721 55.84 004 T 0
244 -03048 55.88 002 T 0

244 -03167 55.82 009 T 0
243 -00154 2.20 024 T 1
243 -00234 2.70 077 T 1
243 -00264 2.23 026 T 1

243 -00419 1.44 062 S 2
243 -01749 ——  SENSOR CYCLE 0022 FEET---
243 -00513 -2.46 005 T 2
242 -00169 -1.94 007 T 2

242 -00204 -1.87 001 T 2
242 -00712 -1.88 001 T 2
242 -01046 -2.11 019 T 1
242 -01078 -2.50 001 T 2
242 -01097 -2.81 034 T 1



Requests for further information on the use of these systems, or ad­
ditional data related to the data collection techniques described, should 
be addressed to the Associate Administrator for Safety, Federal Railroad 
Administration, 400 7th Street, SW, Washington, DC 20590.

Overview: The Federal Railroad Administration 
Automated Track Inspection Program (ATIP), 1981, 
12-Safety
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