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SUMMARY 

LARGE-TRUCK ACCIDENTS RESULTING FROM TIRE FAILURES 

DATA SOURCE 

Pennsylvania  Turnpike 
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Corp. Records 
1963- 1973 

4.70 
% of a l l  t r u c k  a c c i d e n t s  
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Pennsylvania  Ind iana  Ohio S t a t e  of Bureau of Assoc ia t ed  
Turnpike Turnpike Turnpike Texas M.C.  S a f e t y  Truck Lines  

LARGE-TRUCK ACCIDENTS RESULTING FROM TIRE FAILURES 

NOTE: Although t h e  ba r  g raphs  might appea r  t o  be say ing  t h a t  about  
f o u r  t imes  a s  many t i r e - f a i l u r e  a c c i d e n t s  occur  on t h e  Turnpikes  a s  on 
a l l  roads  i n  t h e  S t a t e  of Texas ,  t h e  g raphs  a r e ,  i n  f a c t ,  not  d i r e c t l y  
comparable.  The number of a c c i d e n t s  p e r  v e h i c l e  mi l e  is s u b s t a n t i a l l y  
lower on t h e  Turnpikes  t h a n  on most Texas roads .  The p r o p o r t i o n  of 
t i r e - f a i l u r e  a c c i d e n t s  on t h e  Turnpikes  is h i g h e r  mainly because t h e  
p r o p o r t i o n s  of o t h e r  t y p e s  of  a c c i d e n t s  a r e  lower.  In  a d d i t i o n ,  t r u c k s  
make up a  l a r g e r  p r o p o r t i o n  of t h e  t r a f f i c  mix on t h e  Turnp ikes ,  and 
t h e  k i n d s  of a c c i d e n t s  o c c u r r i n g  on t h e  T u r n p i k e s - - i . e . ,  mainly s i n g l e -  
v e h i c l e  o r  same-d i rec t ion  c o l l i s i o n s - - a r e  much l e s s  v a r i e d  t h a n  i n  Tex. 
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ABSTRACT 

Truck acc iden t s  involving t ruck  t i r e  f a i l u r e  a r e  examined by 

reviewing e x i s t i n g  l i t e r a t u r e ,  in te rv iewing  l o c a l  cargo h a u l e r s ,  

and analyzing s e v e r a l  computerized acc iden t  d a t a  f i l e s .  A s  

r epor ted  i n  t h e  l i t e r a t u r e ,  such acc iden t s  a r e  shown t o  account 

f o r  between 0.68% and 0.82% of a l l  t r uck  acc iden t s  i n  t h e  United 

S t a t e s .  S imi l a r  da ta  repor ted  by two s p e c i f i c  cargo h a u l e r s  show 

t h a t  t r uck  acc iden t s  r e s u l t i n g  from t ruck  t i r e  f a i l u r e  account 

f o r  0.43% t o  0.75% of a l l  t h e i r  recorded acc iden t s ,  and t h a t  a  

t r uck  acc iden t  r e s u l t i n g  from t ruck t i r e  f a i l u r e  occurs  about 

once i n  every 10 mi l l i on  t o  17 mi l l i on  t ruck  v e h i c l e  mi l e s .  

Fu r the r ,  only about one t ruck  t i r e  f a i l u r e  i n  four  t o  f i v e  thousand 

of such f a i l u r e s  r e s u l t s  i n  a n  acc iden t .  Data der ived from var ious  

HSRI da t a  acc iden t  f i l e s  i n d i c a t e  t h a t  t r uck  acc iden t s  r e s u l t f n g  

from t ruck  t i r e  f a i l u r e  c o n s t i t u t e  from 0.02% of a l l  a cc iden t s  

( i . e . ,  a cc iden t s  involving a l l  types  of v e h i c l e s )  i n  t h e  S t a t e  

of Texas t o  an average of about 0.9% of a l l  a cc iden t s  on t he  

Ind iana ,  Ohio and Pennsylvania Turnpikes .  Fu r the r ,  such acc iden t s  

account f o r  about 0.9% of a l l  t r u c k  acc iden t s  i n  Texas and average 

about 4 .4% of a l l  t r uck  acc iden t s  on these  Turnpikes ,  Truck acc i -  

den ts  involving f r o n t  t i r e  f a i l u r e s  (most o f t e n  t h e  r i g h t  f ron t  

t i r e )  u sua l ly  a r e  a  consequence of l o s s  of c o n t r o l .  From 85% t o  

99% of such acc iden t s  involve  j u s t  one v e h i c l e .  Accidents r e s u l t i n g  

from t r a i l e r - t i r e  f a i l u r e s  almost always involve  a  t i r e  f i r e .  In 

g e n e r a l ,  t r uck  acc iden t s  r e s u l t i n g  from t i r e  f a i l u r e  were found 

t o  be s o  r a r e  a s  t o  make only a  minor con t r i bu t ion  t o  the  t o t a l  

body of acc iden t  s t a t i s t i c s .  





PREFACE 

T h e  w o r k  d o c u m e n t e d  i n  t h i s  r e p o r t  w a s  s p o n s o r e d  by t h e  

R u b b e r  M a n u f a c t u r e r s  A s s o c i a t i o n  a n d  was p e r f o r m e d  by t h e  Highway 

S a f e t y  R e s e a r c h  I n s t i t u t e  o f  t h e  U n i v e r s i t y  o f  M i c h i g a n .  
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1 . 0  INTRODUCTION 

The f a i l u r e  of a  t i r e  on a  t r a c t o r - s e m i t r a i l e r  r i g  can r e s ~ l r  

i n  a  s e r i o u s  acc iden t - -pa r t i cu l a r ly  if the  t i r e  i s  on a s t e e r i n g  

a x l e .  Understandably t he re  i s  much cGncern about minimizing those 

acc iden t s .  To place  such acc iden ts  i n  proper pe r spec t ive ,  how- 

e v e r ,  i t  is  necessary t o  e s t a b l i s h  t h e i r  frequency and compare 

t h a t  w i t h  the  frequency of acc iden ts  r e s u l t i n g  from causal  f a c t o r s  

o the r  than t i r e  f a i l u r e .  hloreover, t he  e f f e c t i v e n e s s  of e x i s t i n g  

r egu la t i on  and maintenance p r a c t i c e s  needs t o  be assessed ,  and the  

c o s t s  and b e n e f i t s  a s soc i a t ed  w i t h  a d d i t i o n a l  r egu la t i on  need t o  

be def ined and compared. 

T h i s  r epo r t  p r e sen t s  information on only the  f i r s t  two of 

these  needs,  i . e . ,  t he  cha rac t e r  and frequency of t ruck  acc iden ts  

r e s u l t i n g  from t i r e  f a i l u r e ,  and a  comparison of t i r e  f a i l u r e  w i t h  

o the r  accident-causat ion mechanisms. A summary of t he  study f i nd ings  

i s  given i n  Section 2 .  Sect ion 3 reviews the  e x i s t i n g  l i t e r a t u r e .  

Sect ion 4 p r e sen t s  t i r e  f a i l u r e  data  obtained from l o c a l  cargo 

hau l e r s .  Sect ion 5 presen t s  analyses  of t i r e - f a i l u r e  da t a  i n  

s e v e r a l  computerized accident  da t a  f i l e s .  Conclusions and recom- 

mendations a r e  given i n  Sect ions  6 and 7 , r e s p e c t i v e l y .  



2 .0  SUMMARY 

The se r iousness  of t ruck  acc iden ts  involving t i r e  f a i l u r e  

was examined by reviewing e x i s t i n g  l i t e r a t u r e ,  by ga ther ing  data  

from l o c a l  t rucking f i rms ,  and b y  analyzing s e v e r a l  computerized 

accident  f i l e s  a t  the  Highway Safety Research I n s t i t u t e .  

Several  s t u d i e s  of acc iden ts  involving t i r e  f a i l u r e s  were 

found i n  the  l i t e r a t u r e ,  b u t  only a  few of those d e a l t  s p e c i f i -  

c a l l y  w i t h  t ruck  t i r e  f a i l u r e s .  The most informat ive  of these  

was a  s i n g l e  repor t  on f r o n t - t i r e  f a i l u r e  acc iden ts  [l], and a  

s e r i e s  of r e p o r t s  on veh ic le  defec t  acc iden ts  12-51, a l l  published 

by the  Bureau of Motor Ca r r i e r  Safe ty .  These r e p o r t s  i n d i c a t e  

t h a t  acc iden ts  r e s u l t i n g  from t ruck  t i r e  f a i l u r e s  c o n s t i t u t e  about 

0.82% of a l l  t ruck  acc iden ts  and 0.87% of a l l  f a t a l i t i e s  i n  t r uck  

acc iden t s .  More l imi ted  s t u d i e s  i n  t he  S t a t e  of Washington [ 6 ]  

showed t h a t  t ruck acc iden ts  a t t r i b u t e d  t o  t i r e  f a i l u r e  accounted 

f o r  0.68% of a l l  t ruck  acc iden t s .  S tud ies  of such acc iden t s  i n  

t he  United Kingdom 18-121 showed t h a t  between 3% and 25% of 

acc iden ts  involving t rucks  were caused by t i r e  f a i l u r e ,  Such 

numbers m u s t  be viewed w i t h  susp ic ion ,  however, s i nce  a  c a r e f u l  

review of acc iden ts  involving t i r e  f a i l u r e  by Baker 'and McIl ra i th  

b9-223 has shown t h a t  t i r e  f a i l u r e  i s  f requent ly  c i t e d  erroneously  

a s  an accident-causat ion mechanism. 

T i r e  maintenance p r a c t i c e s  have been repor ted upon by the  

Bureau of Motor C a r r i e r  Safety i n  connection w i t h  i t s  Safety 

Road Check Program [13-181. The BMCS found t h a t  about 1.3% of a l l  

t i r e s  inspected on some 24,655 u n i t s  were so  de fec t i ve  a s  t o  

r equ i r e  replacement. The percentage var ied  a s  fo l lows f o r  var ious  

types  of u n i t s :  Authorized, 1 .4  z; P r i v a t e ,  0.8%; "Exempt, " 2.070; 

Other,  3.27, .  The percentage of de fec t i ve  t i r e s  on t r a c t o r s  var ied  

from 0 . 5  t o  1 .2% f o r  t he  var ious  ca t ego r i e s ,  and, on t r a i l e r s ,  

from 1 .3  t o  4.8%. In  a  f i e l d  survey of maintenance p r a c t i c e s  [l], 

the  BMCS found t h a t  up t o  4% of the  f ron t  ax le  t i r e s  were over- 

loaded ,  and t h a t  a  much g r e a t e r  percentage (perhaps 60%) were 



probably unde r in f l a t ed .  Right-side t i r e s  were found t o  be some- 

what more l i k e l y  t o  f a i l  thm those  on t he  l e f t .  T i r e  f i r e s  

were found t o  occur a s  f requent ly  a s  15 t o  25% of t h e  time i n  

t i r e - f a i l u r e  acc iden t s .  

A comparison of t i r e - f a i l u r e  accident  r a t e s  f o r  passenger C Z Y ~  

and t r u c k s  showed t h a t  t h e  apparent  r a t e s  a r e  somewhat similar-o,82C 

a s  repor ted  by t he  BBlCS f o r  t r u c k s ,  and 0.59 t o  1.64% a s  repor ted  

by Baker and NcAlraith f o r  passenger c a r s .  Fu r the r ,  i f  t i r e  f i r e s  

a r e  not counted a s  " acc iden t s , "  t h e  r a t e  f o r  t r uck  acc iden t s  i n -  

volving t i r e  f a i l u r e  i s  0.66%. The s t a t i s t i c s  f o r  passenger c a r s  

were e s t a b l i s h e d  by determining whether a t i r e  f a i l e d  before  o r  

during an acc iden t .  A s i m i l a r  i n v e s t i g a t i o n  of t r u c k  t i r e - i a i l u r 2 e  

acc iden t s  might f u r t h e r  reduce t h i s  percentage by a s  much a s  one- 

h a l f .  

Accident and t i r e - f a i l u r e  s t a t i s t i c s  were gathered from two 

f i rms  engaged i n  carrying cargo.  Both f i rms apparent ly  employ 

t i r e  maintenance and replacemei~t  procedures which a r e  w e l l  above 

average.  Associated Truck Lines repor ted  t h a t  t i r e - f a i l u r e  acc l -  

den ts  account f o r  0.43 t o  0.75'; of a l l  t h e i r  recorded a.ccidents.  

On t h e  average they experienced a t i r e - f a i l u r e  accldent  about once 

i n  every t e n  t o  seventeen mi l l i on  veh i c l e  mi l e s .  Grov, Chemical 

Corporat ion,  a  manufacturer and hau le r  of flammable chemical 

s o l v e n t s ,  has recorded 79 t r a f f i c  acc iden t s  i n  t h e  l a s t  t en  

years-none due t o  t i r e  f a i l u r e .  During t h i s  per iod t he  t o t a l  mile- 

age exposure of i t s  f l e e t  has been between e i g h t  and nine  mi l l i on  

mi l e s .  The f i rm has records  which i n d i c a t e  an o v e r a l l  t i r e  f a i l u r e  

frequency of about one i n  every 7,600 veh ic l e  mi les  of t r a v e l .  

For f r o n t  a x l e s  the  r a t e  i s  about one f a i l u r e  i n  every 700,000 

veh ic l e  mi les .  About 50% of t he  t i r e  f a i l u r e s  occur i n  low-speed 

c i t y  hau l ing ,  whi le  c i t y  mileage exposure i s  about 20% of t h e  t o t a l .  

I f  da t a  from Associated Truck Lines and Grow Chemical a re  combined, 

t h i s  produces a r a t e  which shows t h a t  about one t i r e  T a i l u r e  i n  

every 1,300 t o  2,200 r e s u l t s  i n  an acc iden t .  



E x i s t i n g  c o m p u t e r i z e d  a c c i d e n t  d a t a  f i l e s  a t  t h e  Highway 

S a f e t y  R e s e a r c h  I n s t i t u t e  were i n t e r r o g a t e d  t o  d e t e r m i n e  t h e  

f r e q u e n c y  o f  t r u c k  a c c i d e n t s  r e s u l t i n g  f rom t i r e  f a i l u r e s .  F i l e s  

f o r  t h e  O h i o ,  I n d i a n a ,  a n d  P e n n s y l v a n i a  T u r n p i k e s  a n d  f o r  t h e  S t a t e  

o f  T e x a s  were e x a m i n e d .  F o r  t h e  t u r n p i k e s ,  t h e  d a t a  a r e  r e m a r k a b l y  

s i m i l a r :  T r u c k  a c c i d e n t s  r e s u l t i n g  f r o m  t i r e  f a i l u r e  make up  a b o u t  

4 t o  4 . 7 5 %  o f  a l l  t r u c k  a c c i d e n t s  a n d  a b o u t  . 7 5  t o  1.1% o f  a l l  

a c c i d e n t s .  From 93 t o  99% o f  t h e  t i r e - f a i l u r e  a c c i d e n t s  a r e  s i n g l e -  

v e h i c l e  i n v o l v e m e n t s ,  w i t h  7 5  t o  90% o f  t h e  v e h i c l e s  i n v o l v e d  

b e i n g  t r a c t o r - s e m i t r a i l e r  r i g s .  The f a t a l i t y  r a t e  i s  be tween  

0 . 0 1 1  a n d  0 . 0 1 7  p e r  a c c i d e n t ,  a n d  t h e  i n j u r y  r a t e  b e t w e e n  0 . 2 0  

and  0 . 4 1  p e r  a c c i d e n t .  

The T e x a s  d a t a  d i f f e r  somewhat f rom t h e  T u r n p i k e  d a t a ,  i n  

t h a t  t h e y  r e p r e s e n t  c o n d i t i o n s  o v e r  t h e  e n t i r e  S t a t e .  T r a f f i c  

c o n d i t i o n s  v a r y  w i d e l y  f rom t h o s e  o f  t u r n p i k e s ,  a n d  t h e  makeup 

o f  t h e  v e h i c l e  p o p u l a t i o n  i s  d i f f e r e n t ;  a b o u t  60% o f  t h e  t r u c k  

a c c i d e n t  i n v o l v e m e n t s  r e s u l t i n g  f rom t i r e  f a i l u r e  were w i t h  

s t r a i g h t  t r u c k s .  The p e r c e n t a g e  o f  s u c h  i n v o l v e m e n t s  is  a b o u t  

o n e - f i f t h  t h a t  on  t h e  t u r n p i k e s ,  b u t  t h e  f a t a l i t y  r a t e ,  g i v e n  

t h e  o c c u r r e n c e  o f  a  t i r e - f a i l u r e  a c c i d e n t ,  is h i g h e r .  The main  * 
f i n d i n g s  o f  t h e  s t u d y  a r e  summar ized  i n  T a b l e  I .  

I t  is  e v i d e n t  t h a t  t r u c k  a c c i d e n t s  r e s u l t i n g  f r o m  t i r e  

f a i l u r e  a r e  r e l a t i v e l y  r a r e .  B e c a u s e  s u c h  a c c i d e n t s  a r e  a l m o s t  

a l w a y s  s i n g l e - v e h i c l e  i n v o l v e m e n t s ,  t h e  t r a v e l i n g  p u b l i c  is  n o t  

g r e a t l y  e n d a n g e r e d  by t h e  o c c a s i o n a l  a c c i d e n t  r e s u l t i n g  f rom t h e  

f a i l u r e  o f  a  t r u c k  t i r e .  

* 
I n  e x a m i n i n g  t h e  p e r c e n t a g e s  shown i n  T a b l e  I ,  t h e  r e a d e r  

s h o u l d  b e a r  i n  mind t h a t  p e r c e n t a g e  f i g u r e s  e s t a b l i s h e d  on  
t h e  b a s i s  o f  v e r y  s m a l l  numbers  ( e . g . ,  t h e  t u r n p i k e  f a t a l i t i e s  
i n  t i r e - f a i l u r e  a c c i d e n t s )  a r e  less  s t a b l e  o r  r e l i a b l e  t h a n  
p e r c e n t a g e  f i g u r e s  b a s e d  on l a r g e r  numbers .  S m a l l  numbers  
a re  much more s u s c e p t i b l e  t o  c h a n g e  s i g n i f i c a n t l y  w i t h  a  v e r y  
s m a l l  c h a n g e  i n  t h e  raw d a t a  ( a s  i n  a  d o u b l i n g  o f  f a t a l i t i e s ,  
from o n e  t o  t w o ) .  



Based on t o t a l  a c c i d e n t s  

2 ~ a s e d  on t o t a l  t ruck  a c c i d e n t s  

3 ~ a s e d  on t o t a l  t r u c k  a c c i d e n t s  i n v o l v i n g  t i r e  f a i l u r e  



3  . 0  LITERATURE REVIEW 

T h i s  review of t h e  l i t e r a t u r e  on acc iden t s  caused by t r uck  

t i r e  f a i l u r e s  is d i scussed  i n  s e v e r a l  p a r t s :  f i r s t ,  s t u d i e s  

dea l ing  d i r e c t l y  w i t h  t r uck  t i r e  f a i l u r e s  a s  an acc iden t -causa t ion  

mechanism; second, a  wider body of t r uck  l i t e r a t u r e  dea l ing  w i t h  

veh i c l e  d e f e c t s  a s  an acc iden t -causa t ion  f a c t o r ;  t h i r d ,  t h e  l i t -  

e r a t u r e  on exper ience i n  t h e  United Kingdom; f o u r t h ,  l i t e r a t u r e  

on t ruck  t i r e  maintenance p r a c t i c e s .  F i n a l l y ,  s t a t i s t i c s  from 

t h e  l i t e r a t u r e  on t r u c k  acc iden t s  r e s u l t i n g  from t i r e  f a i l u r e  a r e  

compared w i t h  s i m i l a r  s t a t i s t i c s  f o r  automobiles.  

3 . 1  S p e c i f i c  S tud i e s  

The only known study dea l ing  s p e c i f i c a l l y  w i t h  t r u c k  t i r e  

f a i l u r e s  a s  an accident  causa t ion  f a c t o r  i s  t h a t  of t h e  Bureau 

of Motor C a r r i e r  Safety  (BMCS) El]. T h i s  s tudy s t a t e s  t h a t  t i r e  

f a i l u r e s  a r e  t he  second leading cause ( a f t e r  brake f a i l u r e s )  of 

mechanical de fec t  a cc iden t s  involving t r u c k s .  During t h e  yea r s  

1968, 1969, and 1970, a  t o t a l  of 1 ,186 acc iden t s  involving t ruck  

t i r e  f a i l u r e s  were repor ted  nationwide.  Of these ,  775 (o r  65.4%) 

involved f r o n t ,  o r  s t e e r i n g  a x l e ,  t i r e  f a i l u r e s .  The 1 ,186 

t ruck  t i r e  f a i l u r e  acc iden t s  ( l e s s  than 1% of a l l  t r u c k  acc i -  

den t s )  r ep re sen t  16.6% of a  t o t a l  of 7,136 t ruck  acc iden t s  re- 

por ted a s  r e s u l t i n g  from mechanical d e f e c t s  of a l l  t ypes .  The 

d a t a  cover acc iden t s  involving a l l  common and con t r ac t  c a r r i e r s  

engaged i n  i n t e r s t a t e  o r  fo r e ign  commerce where f a t a l i t i e s ,  * 
s e r i o u s  i n j u r y ,  o r  proper ty  damage i n  excess  of $250 was involved.  

* 
There a r e  some exempt c a r r i e r s ,  s o  t h a t  t h i s  does not 
neces sa r i l y  inc lude  ' ' a l l "  t r u c k s  a s  def ined  here .  



3.2 Studies  of Accidents Caused by Vehicle Defects 

The da ta  repor ted i n  reference 1 represent  a  summary of 

da t a  taken from a  wider study of acc iden ts  r e s u l t i n g  from veh ic le  

(mechanical) de fec t s  [2-5). During t he  years  1968 through 1971, t h e  : 

t o t a l  of 195,801 accidents  repor ted t o  t he  BMCS included s ing le -  

un i t  t r ucks ,  t r a c t o r - s e m i t r a i l e r  u n i t s ,  t r a c t o r  and f u l l  t r a i l e r  

u n i t s ,  t r a c t o r  and semi-full  t r a i l e r  u n i t s ,  and t r a c t o r s  only.  

The 11,852 accidents  involving veh ic le  de fec t s  c o n s t i t u t e  6.1% 

of t he  t o t a l ,  while t he  1,598 acc iden ts  r e s u l t i n g  fran t ruck 

t i r e  f a i l u r e s  account f o r  only 0.82%. A complete summary of the  

da t a  i s  shown i n  Table 11. 

As Table I1 shows, 3 . 3  f a t a l i t i e s  occur f o r  every 100 t ruck 

acc iden ts  of a l l  kinds.  Comparatively, 1.96 f a t a l i t i e s  occur 

f o r  every 100 mechanical-defect acc iden ts ,  and 3 . 5  f a t a l i t i e s  occur 

f o r  every 100 t i r e -de fec t  acc iden ts .  The respec t ive  f i gu re s  f o r  

i n j u r i e s  per 100 acc iden ts  a r e  32,  35 ,  and 44 .  Thus, t h e  chance 

of being a  f a t a l i t y  i n  a  t i r e - f a i l u r e  accident  i s  not much d i f -  

f e r e n t  than f o r  t ruck acc iden ts  a s  a  whole, but the  chance of 

i n j u r y  is  somewhat g r e a t e r .  

The da ta  i n  Table I1 show t h a t  acc iden ts  r e s u l t i n g  from 

t i r e  f a i l u r e s  make up approximately 0.8% of a l l  t ruck  acc iden ts .  

In a l l  l ike l ihood  the  percentage is  l e s s  than even t h i s  small 

value.  A c a r e f u l  examination of t i r e - f a i l u r e  acc iden ts  involving 

automobiles [22], f o r  example, has shown than i n  1,432 acc iden ts ,  

235 had one o r  more t i r e s  d i sab led  a f t e r  the  acc iden t .  Drivers 

claimed t h a t  42 of these  disablements occurred p r i o r  t o  the  

acc iden t .  Po l ice  o f f i c e r s  i nves t i ga t i ng  t he  acc iden ts  f e l t  

t h a t  only 30 had occurred p r i o r  t o  an acc iden t .  Careful  examin- 

a t i o n  by t he  p ro jec t  study team, however, showed t h a t  only 13 

t i r e s  d e f i n i t e l y  had f a i l e d  before the  acc iden t ,  while some 23 

o the r s  were quest ionable .  Thus, a ca re fu l  ana lys i s  of the  t ruck  

acc iden ts  claimed t o  have r e su l t ed  from t i r e  f a i l u r e s  would 

l i k e l y  show a  smal ler  percentage than t h a t  shown on Table 11. 





A s i m i l a r  but more l i m i t e d  s tudy was conducted by t h e  Rash- 

ington S t a t e  P a t r o l  i n  1972 . A t o t a l  of 6 ,471  t r u c k s  ( 1 . e .  ? 

s i n g l e  u n i t s  over 10,000 l b s ,  t r u c k  t r a c t o r s ,  t r u c k s  and t r a i l e r s ,  

t r u c k s  and s e m i - t r a i l e r s ,  and o t h e r  t r uck  combinations) were in-  

volved i n  6 ,220 acc iden t s .  A t o t a l  of 4 ,527 of t he se  t r u c k s  were 

inspec ted  f o r  d e f e c t s  which may have con t r i bu t ed  t o  t h e  acc iden t  

i n  which t h e  t ruck  was involved,  418 o r  9.2% of t h e s e  4,527 

veh ic l e s  were found t o  have a t  l e a s t  one such d e f e c t .  Of  t h e  de- 

f e c t s  which con t r i bu t ed  t o  t he  acc iden t ,  3 1  were t i r e  punctures  

o r  blowouts. These 31  t i r e  d e f e c t s  r ep re sen t  0.68% of t h e  t o t a l  

number of veh i c l e s  inspected f o r  d e f e c t s .  One d r i v e r  f a t a l i t y  

was recorded a s  t h e  r e s u l t  of a  t i r e  de fec t  causing an a c c i d e n t .  

No da t a  a r e  a v a i l a b l e  concerning t h e  number of i n j u r i e s  i ncu r r ed  

by d r i v e r s  o r  t h e  number of f a t a l i t i e s  and i n j u r i e s  incur red  by 

o the r  involved p a r t i e s .  

.A second acc iden t  s tudy was a l s o  conducted i n  1972 by t h e  

Washington, S t a t e  P a t r o l  f o r  t h e  s p e c i f i c  ca tegory of logging 

t r u c k s  [7] .  The study included 401 a c c i d e n t s ,  w i t h  298 v e h i c l e s  

examined f o r  mechanical d e f e c t s  which probably con t r i bu t ed  t o  t h e  

a c c i d e n t .  Twenty-four of t he se  v e h i c l e s  had a t  l e a s t  one con t r ib -  

u t ing  d e f e c t .  In two of t he  v e h i c l e s  t h e  de fec t  was a  puncture 

o r  a  blowout. These two r ep re sen t  0.67% of t h e  t o t a l  number of 

veh i c l e s  inspec ted .  No f a t a l i t i e s  r e s u l t e d  from these  two t i r e -  

de fec t  a cc iden t s .  

These s t u d i e s  i n d i c a t e  t h a t  t r uck  t i r e  f a i l u r e s  a r e  a  minor 

f a c t o r  i n  o v e r a l l  t r uck  acc iden t  s t a t i s t i c s .  An acc iden t  r e s u l t i n g  

from a  t ruck  t i r e  f a i l u r e ,  al though a  r e l a t i v e l y  in f requent  even t ,  

can be very spec t acu l a r  and s e r i o u s .  Such a c c i d e n t s  can be e a s i l y  

s e n s a t i o n a l i z e d  and blown out  of p ropo r t i on ,  much i n  t h e  way t h a t  

a i r l i n e r  acc iden t s  a r e  handled. An example is an a r t i c l e  which 

appeared i n  t h e  C a l i f o r n i a  Highway Patrolman [8]. Three t ruck  

acc iden t s  which involved t i r e  f a i l u r e s  a r e  c i t e d  i n  t h i s  a r t i c l e .  

The t h r e e  acc iden t s  were s i m i l a r ,  i n  t h a t  each occurred on a  f r ee?  

way and i n  each case a  f r o n t  t i r e  blew out  on a  t r a c t o r - s e m i , t r a i l e r  



r i g ,  causing t h e  r i g  t o  c ros s  t h e  median and s t r i k e  oncoming 

v e h i c l e s .  In one c a s e ,  t h e  Los Angeles County Supervisor  was 

f a t a l l y  i n ju red  a s  a  passenger i n  a  county-owned l imousine .  The 

g i s t  of t he  a r t i c l e  was t h a t  bad t i r e s  ( e . g . ,  d e f e c t i v e ,  over- 

loaded,  worn o u t ) ,  not n e c e s s a r i l y  your own, can be dangerous, and 

t h a t  s t rong  manufacturing r e g u l a t i o n s  and ope ra t i ng  i n spec t ion  

programs a r e  r equ i r ed .  No at tempt was made t o  put t i r e  f a i l u r e  

acc iden t s  i n  pe r spec t ive ,  however, i n  t h a t  no d a t a  were presented 

t o  i n d i c a t e  t he  r e l a t i v e  frequency of t i r e  f a i l u r e s  and t i r e -  

f a i l u r e  a c c i d e n t s .  In s t u d i e s  of acc iden t s  over s e v e r a l  yea r s  on 

t h e  O h i o .  Indiana and Pennsylvania Turnpikes ,  which a r e  d i scussed  

l a t e r ,  f o r  example, no acc iden t s  of t h i s  f f c r o s s  median" type were 

recorded.  

3 . 3  Experience i n  t h e  United Kingdom 

Several  s t u d i e s  of acc iden t s  caused by t i r e  f a i l u r e s  have 

been conducted i n  t h e  United Kingdom, although they were not 

s p e c i f i c a l l y  concerned w i t h  heavy t r u c k s .  I n  a  1961-1962 s tudy ,  

763 acc iden t s  were i n v e s t i g a t e d  on t h e  London-Birmingham Motorway 

9 Of t hose ,  96 involved l i g h t  goods t r u c k s  ( i . e . ,  t r u c k s  

weighing l e s s  than 1& t o n s )  and 493 involved t r u c k s  ca r ry ing  

heavy goods ( i .  e . ,  g r e a t e r  than 1i t o n s ) .  The remainder :were 

automobiles and motorcycles.  A s t a t i s t i c a l  summary of t h e  d a t a  

i s  given i n  Table 111. I f  t he se  d a t a  a r e  accu ra t e  (subsequent 

d i s cus s ions  ques t i on  t h e i r  accuracy) t i r e  f a i l u r e  was a  major 

acc iden t -causa t ion  f a c t o r  i n  England a  decade ago. Accurate o r  

n o t ,  however, t h e  da t a  show t h a t  t h e  incidence of t i r e - f a i l u r e  

a c c i d e n t s  f o r  automobiles is  twice  t h a t  f o r  heavy t r u c k s .  The 

accuracy of t h e  da t a  i s  open t o  ques t i on  i n  terms of zbso lu t e  

percentages  because of the  more recen t  f i n d i n g s  of Baker and 

McI l r a i t h .  They found t i r e  f a i l u r e  t o  be blamed f o r  an acc iden t  

f a r  more f r equen t ly  than c a r e f u l  i n v e s t i g a t i o n  shows t o  be 

a c t u a l l y  t r u e .  

In a l a t e r  s tudy on t h e  same s e c t i o n  of roadway from October,  

1962, t o  J u l y ,  1963, i t  was repor ted  t h a t  t i r e  f a i l u r e s  occurred 

i n  near ly  one-fourth of a l l  r epor ted  a c c i d e n t s  [ l o ] .  O f  a l l  





t he  t i r e - f a i l u r e  acc iden t s ,  47% involved commercial veh i c l e s  

weighing more than 14 tons .  The t i r e - f a i l u r e  acc iden t  r a t e  per 

veh i c l e  mile f o r  commercial veh i c l e s  was twice  a s  g r e a t  a s  t he  r a t e  

f o r  automobiles.  On t h e  o the r  hand, t h e  t i r e - f a i l u r e  acc iden t  r a t e  

p e r  t i r e  mi le  was about t he  same. The conclusion was t h a t  commercial 

veh i c l e s  tended t o  d r i v e  on t i r e s  of poorer q u a l i t y  ( i . e . ,  average 

g r e a t e r  wear) than  d id  automobiles.  I t  was found t h a t  one t i r e  

i n  e i g h t  on a  commercial veh i c l e  was i n  poor condi t ion ,  and one 

t i r e  i n  t en  was i n  bad cond i t i on .  Fu r the r ,  i t  was found t h a t  

recapped (remoulded) t i r e s  had a  f a i l u r e  r a t e  two t o  four  times 

g r e a t e r  than average.  

Two more recen t  s t u d i e s  of acc iden t s  involving t i r e  f a i l u r e s  

were a l s o  conducted i n  the  Uni-ted Kingdom. Godley [ll] found t h a t  

out  of 1,910 persona l  i n j u r y  acc iden t s  occur r ing  on t he  M 1  and M4 -- 
motorways, 311,  o r  16.3%) were preceded by a  t i r e  f a i l u r e .  The 

average was about 18% f o r  M 1  and 13% f o r  M4. The d i f f e r e n c e  between 

the  two r a t e s  was a t t r i b u t e d  t o  t h e  longer  length  of M 1  ( suggest ing 

g r e a t e r  heat  build-up i n  t h e  t i r e s )  and t h e  g r e a t e r  speeds t r a v e l e d  

t h e r e ,  Tvo-wheeled veh i c l e s  experienced t h e  h ighes t  percentage 

of persona l  i n j u r y  acc iden t s  r e s u l t i n g  from t i re - fa i lu res - - some 

3 6 5 .  O f  the  persona l  i n j u r y  a c c i d e n t s  involving automobiles and 

heavy t r u c k s ,  10% and 3 % , r e s p e c t i v e l y ,  r e s u l t e d  from t i r e  f a i l u r e s ,  

Not g iven were t i r e - f a i l u r e  acc iden t s  a s  a  percentage of t o t a l  

a c c i d e n t s .  
In a  second s t u d y ,  Lowne [12] c o l l e c t e d  d a t a  on both t i r e  

f a i l u r e s  occur r ing  s e p a r a t e l y  on t h e  M5 Motorway and on a c c i d e n t s  

caused by t i r e  f a i l u r e s .  The da t a  a r e  summarized on Table I V .  

A s  i n d i c a t e d ,  24% of t h e  persona l  i n j u r y  acc iden t s  a r e  a d i r e c t  

r e s u l t  of t i r e  f a i l u r e ,  b u t  t h e s e  r ep re sen t  only 20% of t h e  t i r e  

f a i l u r e s .  Fur ther  r e s u l t s  of  t h e  s t u d y  showed t h a t  a  t i r e  on a  

heavy goods veh i c l e  was about 2 3  t imes more l i k e l y  t o  f a i l  (on t h e  

b a s i s  of t i r e  f a i l u r e s  per t i r e -km) .  than one on a  c a r .  A s ig -  

n i f i c a n t l y  g r e a t e r  p ropor t ion  of c a r  t i r e  f a i l u r e s  l ed  t o  acc iden t s  

than d i d  t i r e  f a i l u r e s  on heavy t r u c k s .  
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3 .4  T i r e  Maintenance P r a c t i c e s  

Several  s t u d i e s  have been c a r r i e d  out  i n  a n  e f f o r t  t o  de t e r -  

mine t he  ex t en t  t o  which t r e a d  wear and t i r e  maintenance p r a c t i c e s  

con t r i bu t e  t o  t i r e  f a i l u r e .  The BMCS has publ ished a  s e r i e s  of 

r e p o r t s  on t h e i r  "Safety Road Check Program" [13-181 which documents 

t h e  r e s u l t s  of t h e i r  t i r e  i n spec t ion  e f f o r t .  A t y p i c a l  summary of 

t i r e  i n spec t ion  d a t a  f o r  J u l y  through December of 1972 is given i n  

Table V. On t h e  t a b l e ,  an "Out of Serv ice  Defect" i s  a  defec t  of 

such type and degree a s  t o  render  a  veh i c l e  imminently hazardous 

t o  ope ra t e  u n t i l  r e p a i r e d .  "Exempt" c a r r i e r s  a r e  those  which a r e  

exempt from economic r egu la t i on  by t h e  I n t e r s t a t e  Commerce Commission. 

"Other" c a r r i e r s  a r e  those  not o therwise  i d e n t i f i e d .  I t  i s  c l e a r  

from Table V t h a t  the  c a r r i e r s  w i t h  the  bes t  t i r e  maintenance 

p r a c t i c e s  a r e  t h e  p r i v a t e  o p e r a t o r s .  "Exempt" c a r r i e r s  a r e  t he  

wors t .  I t  is a l s o  c l e a r  t h a t  t i r e  maintenance p r a c t i c e s  on t r a c t o r s  

a r e  of a  h igher  q u a l i t y  than on t r a i l e r s .  These f i nd ings  a r e  not 

s u r p r i s i n g ,  s i n c e  i t  is  widely recognized t h a t  a  t i r e  f a i l u r e  on 

the  t r a c t o r  u n i t ,  p a r t i c u l a r l y  on t h e  s t e e r i n g  a x l e ,  is f a r  more 

dangerous than one on a  t r a i l e r .  

Along w i t h  i t s  s tudy of f r o n t  t i r e  f a i l u r e s  on commercial 

veh i c l e s  [l], t h e  BMCS a l s o  conducted a  two-day check on t i r e  

opera t ing  p r a c t i c e s .  The check was conducted a t  a  s c a l e s  s t o p  

on 1-70 i n  Odessa, Missouri .  O u t  of 576 t r u c k s  checked, 22,  o r  

3 . 9 % )  had f r o n t  a x l e s  which were p o t e n t i a l l y  overloaded.  (The 

f r o n t  a x l e s  would have been overloaded i f  t h e  t i r e s  used were 

10.00 - 20, o r  11-22.5--t ire s i z e s  commonly used on most t r a c t o r  

f r o n t  a x l e s .  Unfor tunate ly ,  t i r e  s i z e  was not recorded i n  t h e  

s tudy ,  however, and over loading could not be c l e a r l y  e s t ab l  i s h e d ) .  

Of 44 veh i c l e s  chosen f o r  a  d e t a i l e d  weight and i n f l a t i o n  check, 

3 1  had a t  l e a s t  one f r o n t  t i r e  which was u n d e r i n f l a t e d  ( a  t o t a l  

of 55 f r o n t  t i r e s  were u n d e r i n f l a t e d ) .  Fu r the r ,  s i x  t r u c k s  had 

a  t o t a l  of twelve overloaded f r o n t  t i r e s .  In  an a d d i t i o n a l  th ree-  

month s tudy of 6 1 8 t r u c k  acc iden t s  involving f r o n t  t i r e  f a i l u r e s ,  







i t  was found t h a t  t he  mean t r e a d  depth on veh i c l e s  involved i n  

acc iden t s  was 11/32". I n  t he  44-vehicle study the  t r e a d  depth 

was 14.4/32". In only one t i r e  involved i n  t h e  61 acc iden t s  

s t u d i e d ,  however, was t he  t r ead  depth l e s s  than 4/32". One o the r  

t i r e  was l i s t e d  i n  poor condi t ion .  The evidence sugges t s ,  the re -  

f o r e ,  t h a t  worn t r e a d  i s  - not a  major cause of f ron t  t i r e  f a i l u r e s .  

F i n a l l y ,  i t  was found t h a t  t i r e s  on t he  r i g h t  f r o n t  t end  t o  f a i l  

more f requent ly  and cause more acc iden t s  than those  on the l e f t  

f r o n t .  In  t h e  years  1968-1970, 444 r i g h t  f r o n t  t i r e s  f a i l e d  and 

caused acc iden t s ,  while 304 l e f t  f r o n t  t i r e s  d id  so .  T h i s  i s  

probably because t i r e s  on the  r i g h t  a r e  more sub j ec t  t o  road 

hazards (curbs ,  cracked pavement, e t c . )  than those  on t he  l e f t .  

S imi la r  s t u d i e s  of acc iden ts  r e s u l t i n g  from t i r e  f a i l u r e s ,  

ca tegor ized by t i r e  t ype ,  have a l s o  been repor ted  i n  t h e  BMCS 

defec t  and mechanical f a i l u r e  s e r i e s  [2-61. The a v a i l a b l e  da t a  

a r e  presented i n  Tables VI-IX. I t  i s  evident  t h a t  t h e  majori ty 

of t i r e s  which f a i l  i n  t i r e - f a i l u r e  acc iden ts  a r e  t i r e s  w i t h  

o r i g i n a l  grooves.  Even though the  r e l a t i v e  usage of recap t i r e s  

i n  comparison w i t h  t i r e s  w i t h  o r i g i n a l  grooves is not g iven ,  

the  high frequency of o r i g i n a l  groove t i r e s  i n  t i r e - f a i l u r e  acci -  

den ts  i s  not s u r p r i s i n g .  A s  a l ready  s t a t e d ,  most acc iden ts  re- 

s u l t i n g  from t i r e  f a i l u r e s  a r e  due t o  f r o n t  t i r e  f a i l u r e s .  In 

gene ra l ,  recaps a r e  not mounted on the  f ron t  a x l e .  T h u s  i f  a  

t i r e  f a i l s  and causes an acc iden t ,  i t  w i l l  t y p i c a l l y  be a  f r o n t  

t i r e  w i t h  o r i g i n a l  grooves. An a d d i t i o n a l  f i nd ing ,  commented 

upon i n  Sect ion 5 . 0 ,  i s  t h e  high frequency of f i r e s  a t t endent  i n  

t ruck  t i r e - f a i l u r e  acc iden ts .  F i r e s  occur between 15% and 25% 

of the  time i n  t r uck  t i r e - f a i l u r e  acc iden t s ,  w i t h  t h e  frequency 

being a t  t he  upper l e v e l  i n  1968-69 and a t  t h e  lower l e v e l  i n  

1970-1971. Again t he  da t a  f o r  1971 (Table IX) i n d i c a t e  t h a t  t i r e s  

on t he  r i g h t  a r e  more sub jec t  t o  f a i l u r e  ( a t  l e a s t  r i gh t - s ide  t i r e s  

cause more t i r e - f a i l u r e  acc iden t s )  than those  on t h e  l e f t .  



T a b l e  V I  

O r i g i n a l  g r o o v e  
Recap o r  r e t r e a d  
Type unknown 
T u b e ,  v a l v e  
O t h e r  o r  unknown 
T o t a l s  

O r i g i n a l  g r o o v e  
Recap o r  r e t r e a d  
Type unknown 
T u b e ,  v a l v e  
T o t a l s  

T r u c k s  -- T i r e  F a i l u r e s  - 1 9 6 8  

Number F i r e  F a t .  - I n j  . 
2 1 1 0  11 

8 2  0 2  
2 3 3  59  6  88 

5 0  0  0 
1 2 7  - 33 - 4 - 6 3  
394 9 5  1 0  164 

- 

T a b l e  V I I  

T r u c k s  -- T i r e  F a i l u r e s  - 1 9 6 9  

Number F i r e  - F a t .  - I n j  , - 

T a b l e  VIII 

T r u c k s  -- T i r e  F a i l u r e s  - 1 9 7 0  

Number F i r e  F a t .  I n j ,  

P u n c t u r e  o r  b lowout  
O r i g i n a l  g r o o v e  
Recap o r  r e t r e a d  
Type unknown 

Tube o r  t u b e  v a l v e  
O t h e r  o r  unknown 
T o t a l s  



Table  I X  

Trucks  - T i r e  F a i l u r e s  - 1971 

Number F i r e  - - F a t , .  - I n j ,  

Punc tu re  o r  blowout 
O r i g i n a l  groove 
Recap o r  r e t r e a d  
Type unknown 

Tube o r  t u b e  v a l v e  
T o t a l s  

Front  T i r e  F a i l u r e s  Only-1971 

Number F i r e  - F a t .  - I n j  , - 
Right f r o n t  
L e f t  f r o n t  
F r o n t ,  s i d e  not r e p o r t e d  
T o t a l  f r o n t  



3 . 5  Comparison w i t h  Automobile S t a t i s t i c s  

The se r iousness  of the  problem of acc iden ts  r e s u l t i n g  from 

t ruck t i r e  f a i l u r e s  can be determined on a  r e l a t i v e  b a s i s  by com- 

par ing the  t ruck da ta  w i t h  s i m i l a r  da ta  f o r  automobiles.  The 

most important work yet  c a r r i e d  out i n  determining the  ex t en t  of 

t i r e  f a i l u r e s  among automobiles a s  an accident-causat ion mechanism 

i s  t h a t  of Baker and McIl ra i th  [19-221. The s tudy was conducted 

i n  four  phases :  

1. Frequency of T i r e  Disablements 

2 .  Use and Condition of T i r e s  

3 .  T i r e  Disablements Not Followed by Accidents 

4 .  T i r e  Disablements Followed by Accidents 

-A major f ind ing  of t he  study was t h a t  t h e  frequency of t i r e  

f a i l u r e s  which a c t u a l l y  cause acc iden t s  is  very low. I t  was 

found t h a t  somewhere between one i n  1 ,700 and one i n  4,600 f l a t s  

causes an acc iden t .  In gene ra l ,  d r i v e r s  blamed a  f l a t  t i r e  a s  an 

accident  cause 2$ times more than was j u s t i f i e d .  The study in- 

ve s t i ga t ed  1,486 accident  cases  involving 2,196 veh ic l e s .  In 235 

of the  accident  r e p o r t s  pe r t a in ing  t o  these  acc iden t s ,  t i r e  

f a i l u r e  was l i s t e d  a s  an accident-causat ion mechanism. Upon care- 

f u l  i n v e s t i g a t i o n ,  however, only 13 of t he  235 acc iden t s  d e f i n i t e l y  

r e s u l t e d  from a  t i r e  f a i l u r e  having occurred p r i o r  t o  t h e  acc iden t .  

Another 199 d e f i n i t e l y  d id  not have a  p r i o r  t i r e  f a i l u r e ,  and the  

o the r  23 cases  were ques t ionab le .  T h u s  t i r e  f a i l u r e  was an accident-  

causa t ion  f a c t o r  i n  somewhere between 0.59 and 1.64% of a l l  1,486 

acc iden ts  i n v e s t i g a t e d .  

These percentages can be compared w i t h  the  0.82% of t ruck  

acc iden ts  which r e s u l t  from t i r e  f a i l u r e s ,  a s  repor ted  by the  BMCS 

and a s  l i s t e d  on Table I .  I t  should be remembered, however, t h a t  

t he  BMCS percentage does not r e f l e c t  a  c a r e f u l  a n a l y s i s  of each 

accident  t o  determine the  a c t u a l  occurrence of a  t i r e  f a i l u r e  p r i o r  

t o  t he  acc iden t .  Fur ther ,  many of t he  "accidents" repor ted  by t h e  

BMCS a r e  t i r e  f i r e s  and do not involve a  c o l l i s i o n  even t .  I f  j u s t  



t h e  t i r e - f i r e  acc iden ts  a r e  removed from the  t o t a l  of t i r e - f a i l u r e  

acc iden ts  on Table 11, f o r  example, t he  percentage of t r uck  acci -  

den ts  involving t i r e  f a i l u r e  i s  reduced t o  0.66%. Thus,  t h e  t r u e  

incidence of t ruck  t i r e  f a i l u r e  a s  an accident-causat ion mechanism 

could be a s  low a s  one-half t h a t  f o r  automobiles. 



4,O TIRE FAILURE EXPERIENCE OF MOTOR CARRIERS 

Three motor c a r r i e r s  were contacted i n  t he  s tudy  t o  determine 

t he  a c t u a l  frequency of t i r e  f a i l u r e s  and acc iden t s  r e s u l t i n g  from 

t i r e  f a i l u r e s  among opera t ing  cargo h a u l e r s .  Data from two of t h e  

c a r r i e r s ,  Associated Truck Lines, I n c . ,  and t h e  Grow Chemical Cor- 

p o r a t i o n ,  a r e  d i scussed  here .  The t h i r d  c a r r i e r  d i d  not mainta in  

t i r e  records  of s u f f i c i e n t  d e t a i l  f o r  use i n  the  s tudy .  

4 . 1  Associated Truck Lines ,  Inc .  

Associated Truck Lines ,  Inc .  (ATL) is  one of t h e  l a r g e r  genera l  

motor c a r r i e r s  i n  Michigan, c u r r e n t l y  opera t ing  wi th  a f l e e t  of 

679 t r a c t o r s ,  1 ,871  s e m i - t r a i l e r s ,  and 56 s t r a i g h t  t r u c k s .  Eighty 

percent  of t he  mileage incur red  by t h e  c a r r i e r  is  i n  i n t e r c i t y  

ope ra t i on ,  and 20% is i n t r a c i t y .  From 80% t o  95% of t h e  i n t e r c i t y  

ope ra t i ons  occur a t  n i g h t .  

A summary of mileage exposure and acc iden t  d a t a  f o r  t h e  t r u c k  

l i n e  i s  given i n  Table X .  A s  i n d i c a t e d ,  a c c i d e n t s  r e s u l t i n g  from 

t i r e  f a i l u r e s  account f o r  about 0.75% of a l l  a c c i d e n t s .  Fur ther ,  

such acc iden t s  occur about once i n  every t e n  m i l l i o n  veh i c l e  mi les .  

Several  of t he  acc iden t s  a t t r i b u t e d  t o  t i r e  f a i l u r e  were not t h e  

d i r e c t  r e s u l t  of f a i l u r e  of t he  t i r e  ca r ca s s  under o rd inary  con- 

d i t i o n s .  Other t i r e  f a i l u r e s  r e s u l t e d  from a  d e f e c t i v e  t i r e  com- 

pound. In s t i l l  o t h e r s ,  t h e r e  is some doubt a s  t o  whether t h e  

t i r e  f a i l e d  p r i o r  t o  t h e  acc iden t .  I f  a l l  of t he se  ca se s  a r e  re- 

moved, 0.43% of a l l  a cc iden t s  r e s u l t e d  from t i r e  f a i l u r e ,  and 

about - s i x  of t he se  acc iden t s  occurred i n  every one-hundred mi l l i on  

veh i c l e  mi les  ( i  . e . ,  about one t i r e - f a i l u r e  acc iden t  occurred i n  

every seventeen m i l l i a n  veh i c l e  m i l e s ) .  A d e t a i l e d  summary of 

a l l  a cc iden t s  r e s u l t i n g  from t i r e  f a i l u r e ,  a s  experienced by ATL 

dur ing 1970-73, i s  given on Table XI. A l l  t i r e s  causing a c c i d e n t s  

were on t h e  f r o n t  s t e e r i n g  a x l e ;  t e n  were on t h e  r i g h t  f r o n t  and 

four  were on the  lef t f r o n t .  



Table X 

Associated Truck Line,  Inc.  Mileage and Accident Data Summary 

a Two t i r e s  were made of a d e f e c t i v e  rubber  compound and one blew o u t  a f t e r  h i t t i n g  an abandoned wheel hub l y i n g  i n  t h e  road  

b T i r e  f a i l u r e  may not have occurred  i n  one o f  t h e s e  acc iden t s .  

Year 

1970 

197 1 

1972 

1973 

T o t a l s  

c One t i r e  blew ou t  a f t e r  running over  s c r a p  meta l  on t h e  road;  t h e  o t h e r  l o s t  a r ecap  which h i t  ano the r  v e h i c l e  and 
broke t h e  windshield.  The second t i re  d i d  not  blow o u t .  

d Based on t o t a l  acc iden t s .  

Mileage 

Road Haul 

21,341,992 

25,880,830 

26,356,391 

29,506,892 

103,086,105 

S t e e l  and 
S p e c i a l  Prod, 

6,196,494 

6,725,164 

-- 
8,040,900 

9,954,212 

30,916,770 

T o t a l  Accidents  

Road Haul 

102 

106 

13 6 

122 

466 

Accidents  Caused by T i r e  F a i l u r e  

Number 

4 

3a 
(0)  

5 
(4)  

zc 
(0)  

14 
(8) 

S t e e l  and 
S p e c i a l  Prod. 

6 6 

6 0 

63 

112 

301  

Percent  

0.93 

0.69 
(0.00) 

1.10 
(0.88) 

0.37 
(0.00) 

0.75 
(0.43) 

C i t y  

2 63 

268 

2 53 

3 02 

1,086 

A c ~ i d e n t s  p e r  
10 Vehicle m i .  

1 . 45  

0.92 
(0.00) 

1.45 
(1.16) 

0 .51  
(0.00) 

1.04 
(0.60) 

T o t a l  

43 1 

43 4 

4 52 

53 6 

1,853 







A s  a  p a r t  of t h i s  s tudy i t  was hoped t h a t  t h e  numbers and 

k inds  of t i r e  f a i l u r e s  which occur red  dur ing 1970-73 could a l s o  

be ob ta ined  from ATL, s o  t h a t  t h e s e  could be compared w i t h  t h e  

t i r e  f a i l u r e s  t h a t  caused a c c i d e n t s .  That i s ,  i t  was hoped t h a t  

t h e  frequency of t i r e  f a i l u r e s  i n  g e n e r a l  could  be compared w i t h  

t i r e  f a i l u r e s  t h a t  cause a c c i d e n t s .  Although ATL f u l l y  in tended  

t o  coopera te  i n  t h i s  m a t t e r ,  a  l a s t -minu te  s h i f t  i n  p r i o r i t i e s  

prec luded t h e i r  doing s o .  

The t i r e  maintenance and replacement p r a c t i c e s  employed a t  

ATL r e f l e c t  a  s e r i o u s  concern f o r  minimizing t i r e  f a i l u r e s  on 

t h e  road.  Only new t i r e s  a r e  used on t h e  f r o n t  a x l e s  of t r a c t o r s ,  

and t h e s e  a r e  rep laced  when t h e  t r e a d  is worn t o  a  depth of between 

6/32" and 7/32". (This  depth compares w i t h  t h e  m i n i m u m  of 4/32 i n ,  

t r e a d  depth f o r  f r o n t  t i r e s  by t h e  BMCS Regula t ions  pq ) .  Re- 

capped t i r e s  a r e  used only on t r a i l e r s  f o r  long-haul  s e r v i c e  and 

on t r a i l e r s  and t r a c t o r  d r i v e  a x l e s  f o r  c i t y  u se .  Dr ive r s  a r e  

r equ i r ed  t o  check f o r  l o s s  of t i r e  p r e s s u r e  every t h r e e  hours ,  

o r  every  100 m i l e s ,  a l though i t  i s  admit ted  t h a t  t h i s  requirement 

is  not always complied w i t h .  Front  a x l e s  a r e  weighed t o  conform 

t o  both t h e  maximum load limits s p e c i f i e d  i n  t h e  T i r e  and R i m  

Assoc ia t ion  Year Book 1_24] and t h e  a x l e  load ing  l i m i t s  s p e c i f i e d  

i n  t h e  s t a t e s  w i t h i n  which ATL o p e r a t e s .  T i r e s  a r e  c a r e f u l l y  

matched f o r  brand,  c o n s t r u c t i o n ,  s i z e ,  and wear on t h e  f r o n t  a x l e s  

and on each dua l  p a i r  of each d r i v e  a x l e .  In  f a c t ,  a l l  four  t i r e s  

on a  dua l  d r i v e  a x l e  a r e  matched a s  c a r e f u l l y  a s  p r a c t i c a l .  

In - se rv ice  t i r e  wear has  been found t o  vary  cons ide rab ly  

among va r i ous  t i r e s .  A summary of t h e  v a r i a t i o n  i n  mi leage  p e r  

1/32 i n .  of t i r e  wear is  g iven  a s  f o l l ows :  

FRONT AXLES MILEAGE PER 1/32 IN. OF WEAR 

Single-Drive-Axle T r a c t o r s  3 , 300  - 19,800 
Tandem-Drive-Axle T r a c t o r s  2,700 - 10,800 

DRIVE AXLES 

Single-Drive-Axle T r a c t o r s  1 ,100  - 5,200 
Tandem-Drive-Axle T r a c t o r s  3 ,200 - 36,500 



I t  is  evident  t h a t  t i r e s  on t h e  f r o n t  ax le  wear b e t t e r  than 

those on t h e  d r ive  a x l e ,  and t h a t  t i r e s  on tandem-drive a x l e s  

wear b e t t e r  than those  on s ing l e -d r ive  a x l e s .  Af te r  use on t h e  

f ron t  a x l e s ,  t i r e s  a r e  moved t o  t he  t r a i l e r  where s e r v i c e  l i f e  

p r i o r  t o  recapping averages about 100,000 mi les .  T i r e s  may be 

recapped one o r  more times f o r  t r a i l e r  u se ,  depending upon t h e  

condi t ion  of t h e  t i r e .  

4 . 2  Grow Chemical Corporation 

Grow Chemical Corporation i s  a  manufacturer  of commercial 

so lven t s  opera t ing  out of D e t r o i t ,  Michigan. The company cur- 

r e n t l y  mainta ins  a  f l e e t  of 32 t r a c t o r s  and 30 t r a i l e r s  f o r  t r ans -  

por t ing  i t s  products ,  most of which a r e  flammable. Most of t he  

t r a i l e r  u n i t s  a r e  t anke r s .  Eighty percent  of t h e  mileage incur red  

by the  t r a n s p o r t  f l e e t  i s  long haul .  Long-haul opera t ions  a r e  

c a r r i e d  out uniformly around the  c lock.  Since 1963 t h e  company 

has recorded 79 t r a f f i c  acc iden t s ,  including 16 s e r i o u s  enough 

t o  r equ i r e  r epo r t i ng  t o  t he  BMCS. None of t h e  79 acc iden t s  re-  

s u l t e d  from t i r e  f a i l u r e .  

A summary of t he  mileage exposure and t i r e  r e p a i r  experience 

f o r  t h e  Grow Chemical f l e e t  during 1971-1973 i s  given i n  Table XII.  

For these  y e a r s ,  a  t i r e  f a i l u r e  of  some type occurred about 1 . 3  

t imes every 10,000 veh ic l e  mi les  of t r a v e l ,  o r  about once every 

7,600 mi l e s .  A f r o n t  ax le  t i r e  f a i l u r e  occurred about twice a  

yea r ,  o r  about once i n  every 700,000 veh ic l e  mi l e s .  T i r e  r e p a i r  

c o s t s  averaged between 1.59 and 1.7$ per mi le .  These s t a t i s t i c s ,  

of course ,  do not inc lude  t i r e s  removed from s e r v i c e  due t o  exces- 

s i v e  wear. 

Since the  Grow Chemical f l e e t  c a r r i e s  p r imar i ly  flammable 

cargo the  f i r m ' s  p o l i c i e s  on t i r e  maintenance and replacement a r e  

genera l ly  more s t r i n g e n t  than t he  average c a r r i e r .  (Drivers  a r e  

a l s o  more c a r e f u l l y  s e l e c t e d  than i s  average p r a c t i c e . )  For long- 

haul  ope ra t i ons ,  t i r e s  on the  f r o n t  s t e e r i n g  a x l e  a r e  replaced when 



T a b l e  XI1 

Grow Chemica l  Corp. .Summary of F l e e t  Mi l eage  Exposure  and  T i r e  R e p a i r  E x p e r i e n c e  

1 About s i x  blow o u t s  w e r e  e x p e r i e n c e d  i n  1971-73, i n c l u s i v e ,  and w e r e  no t  - r e p a i r a b l e .  One a d d i t i o n a l  
t i r e  was t r a d e d  i n  on  a  w a r r a n t y  c l a i m .  

2  Many new t i r e s  w e r e  p u r c h a s e d  by t h e  company d u r i n g  1972 s o  t h a t  t h e  q u a l i t y  o f  t h e  a v e r a g e  i n s e r v i c e - t i r e  
i n  1972 may be somewhat b e t t e r  t h a n  i n  1973 a n d  t h u s  may a c c o u n t  f o r  t h e  lower number o f  r e p a i r s  i n  1972.  

3 S e c t i o n  r e p a i r s  i n v o l v e  removing a n d  r e p l a c i n g  a damaged s e c t i o n  o f  a t ire.  Such r e p a i r s  may i n v o l v e  damaged 
tires t h a t  have n o t  gone f l a t .  

T o t a l  F l e e t  M i l e  
a g e  Exposure  

(Approx. ) 

1 . 0  x  1 0  6 

1.3 x 1 0  
6 

1 .4  x 1 0  6 

-- ----- -- 

Year 

197 1 

1972 

1973 

Cur ren t  

T i  re 
R e p a i r  C o s t s  

(Approx. 

--------- 
$20,000 

$23,000 

--------- 

T o t a l  
R e p a i r s  

- - 

15g2 

196 
I 

Number o f  U n i t s  T i r e  R e p a i r s  1 

T r a c t o r s  

3 0  

3  0 

3 1  

3  2  

S imple  F l a t  
R e p a i r s  

- - 

76 

134 

T r a i l e r s  

3 0  

3 0 

3 0 

2 8 

S e c t i o n  3  
R e p a i r s  

-- 
83  

6 2 

--- -- --- 



t h e  t r e a d  i s  worn t o  a  depth of  8/32". No recap t i r e s  a r e  used 

f o r  long hau l s  on e i t h e r  t r a c t o r s  o r  t r a i l e r s .  For c i t y  u se ,  

recaps a r e  used on both t r a i l e r s  and d r i v e  a x l e s .  T i r e s  may be 

recapped a s  many a s  two t imes  f o r  c i t y  use ,  b u t  no more. Of t he  

t i r e  f a i l u r e s  l i s t e d  on Table XII, roughly 50% occurred i n  c i t y  

d r i v i n g ,  while c i t y  mileage exposure was only 20% of t h e  t o t a l  

mileage,  Since c i t y  t r a v e l  speeds a r e  s u b s t a n t i a l l y  below those  

c h a r a c t e r i s t i c  of long-haul ope ra t i ons ,  however, t h e  danger 

a s soc i a t ed  w i t h  more f requent  t i r e  f a i l u r e s  i n  c i t y  ope ra t i ons  

i s  minimal. 

Standard maintenance p o l i c i e s  a t  Grow Chemical a r e  t o  have 

d r i v e r s  check t i r e  condi t ion  once every hour whi le  on long-haul 

ope ra t i ons .  In p r a c t i c e ,  however, t h i s  i n t e r v a l  i s  probably 

more l i k e  once every two t o  fou r  hours.  Drivers  i n  a  two man 

d r iv ing  team gene ra l l y  switch every two hours and i t  is a t  t he se  

i n t e r v a l s  when most t i r e  checks a r e  probably made. T h i s  check 

c o n s i s t s  of g ros s ly  examining each t i r e  f o r  c u t s ,  ab ra s ions ,  heat  

b u i l d  u p ,  and low a i r  p r e s su re .  The a i r  p r e s su re  check i s  made 

x i t h  a " t i r e  ba t"  - a device  which is used t o  d e t e c t  low p re s su re  

by s t r i k i n g  each t i r e  i n d i v i d u a l l y .  T i r e  p r e s su re s  a r e  checked 

w i t h  a t i r e  gauge when t h e  veh i c l e s  a r e  s e r v i c e d .  C i t y  r i g s  a r e  

checked every day f o r  f l a t s ,  b u t  not n e c e s s a r i l y  f o r  t i r e  p r e s su re .  

Truck a x l e s  a r e  c a r e f u l l y  weighed f o r  long hau l  ope ra t i ons ,  

b u t  not n e c e s s a r i l y  s o  f o r  c i t y  t r a v e l .  A s  w i t h  ATL, niaximum 

weight limits conform t o  the  T i r e  and R i m  Assoc ia t ion  recommen- 

da t i ons  r24-1, - - and t o  s p e c i f i c  s t a t e  pavement loading limits. 

Typ ica l l y ,  t r u c k s  i n  c i t y  use a r e  not loaded anywhere near t h e  

maximum load l i m i t s .  T i r e s  a r e  c a r e f u l l y  matched f o r  long haul  

ope ra t i ons  on both t h e  f r o n t  and d r i v e  a x l e s .  A device  s i m i l a r  

t o  a  c a r p e n t e r ' s  square  is used t o  match t i r e s  f o r  equa l  diameter  

on a  dual  s e t  on one s i d e .  Much l e s s  ca r e  i s  exe rc i s ed  i n  matching 

t i r e s  f o r  c i t y  use .  



4 . 3  Summary of Motor Car r i e r  T i re  Fa i lu re  Experience 

Associated Truck Lines and Grow Chemical a r e  c h a r a c t e r i s t i c  

of the b e t t e r  t ruck l i n e s  i n  terms of t i r e  f a i l u r e  experience and 

maintenance p r a c t i c e s .  I t  was hoped t h a t  a  c a r r i e r  having l e s s  

concern f o r  t i r e  maintenance could a l s o  be interviewed and i n -  

cluded i n  the r epor t .  Several such c a r r i e r s  were contacted,  

b u t  none had records of s u f f i c i e n t  q u a l i t y  from which usefu l  i n -  

formation could be derived. The data  concerning t i r e  f a i l u r e s  

and accidents  caused by t i r e  f a i l u r e s ,  a s  presented i n  t h i s  

s ec t ion ,  is  therefore  probably op t imis t i c  when compared t o  the 

average among a l l  motor c a r r i e r s .  

~ o t w i t h s t a n d i n g  t h i s  shortcoming, i t  i s  s t i l l  of i n t e r e s t  t o  

recap the  information ava i l ab le .  From the ATL data  i t  was found 

tha t  an accident r e su l t ing  from a  t i r e  f a i l u r e  occurs about once 

i n  every 10 mi l l ion  t o  17 mil l ion vehicle  miles ,  From the Grow 

Chemical data  i t  was found t h a t  a  t i r e  f a i l u r e  of some type occurs 

about once i n  every 7,600 vehicle miles.  I f ,  fo r  the sake of con- 

j e c t u r e ,  i t  i s  assumed tha t  the  t i r e  f a i l u r e  r a t e  a t  ATL i s  the 

same as  t h a t  a t  Grow Chemical (an assumption with l i t t l e  merit on 

s t a t i s t i c a l  grounds, of course) ,  then only about one t i r e  f a i l u r e  

i n  four t o  f ive  thousand such f a i l u r e s  r e s u l t s  i n  an acc ident .  



5 . 0  ACCIDENT DATA ANALYSES 

Exis t ing  acc iden t  d a t a  t apes  a t  t h e  Highway Safety  Research 

I n s t i t u t e  were examined t o  determine t he  frequency of acc iden t s  

r e s u l t i n g  from t ruck  t i r e  f a i l u r e s .  Accident f i l e s  f o r  the  Ohio, 

Indiana,  and Pennsylvania Turnpikes were i n t e r r o g a t e d  a s  w e l l  a s  

a f i l e  f o r  t he  S t a t e  of Texas. Accident d a t a  from the  BMCS f i l e  

has a l ready  been d i scussed  i n  Sect ion 3 . 0  and w i l l  only be mentioned 

i n  a  comparative s ense .  

5 . 1  Ohio Turnpike Accident Data 

Ohio Turnpike acc iden t  da t a  were analyzed by f i r s t  searching 

the  computerized accident  f i l e s  a t  HSRI and then b y  i nd iv idua l ly  

examining each acc iden t  repor t  involving a  t ruck  t i r e  f a i l u r e .  

In search ing  the  acc iden t  f i l e s ,  125 accident  ca se s  were t e n t a t i v e l y  

i d e n t i f i e d  a s  t ruck  acc iden t s  r e s u l t i n g  from t i y e  f a i l u r e .  Sub- 

s equen t ly ,  only 87 of t he se  were found t o  have probably r e s u l t e d  

from the  f a i l u r e  of a  t r uck  t i r e .  The d i s cus s ions  which fol low 

dea l  p r imar i l y  w i t h  t he se  87 ca se s .  

The Ohio Turnpike veh i c l e  ( acc iden t )  f i l e  is  a  computerized 

da t a  bank covering 8,663 acc iden t s  of a l l  types  which occurred on 

t he  Ohio Turnpike dur ing January 1, 1966 t o  June 30 ,  1970. Of 

t he se  8,663 a c c i d e n t s ,  2,093 ( o r  24 .2%)  involved t r u c k s .  Eighty- 

seven of t h e s e  t ruck  acc iden t s  (4.2% of a l l  t r u c k  acc iden t s  and 

1.00% of a l l  a cc iden t s )  involved a  t i r e  f a i l u r e  on t h e  p a r t  of 

t he  t ruck .  A " t ruck"  i n  t h e  p resen t  context  i s  a  veh i c l e  which 

is coded i n  one of the  fol lowing t h r e e  ways i n  t h e  veh i c l e  f i l e :  

Truck 

Trac to r  Semi - t r a i l e r  

Truck t r a c t o r ,  f u l l  t r a i l e r  

o r  which f a l l s  i n t o  t h e  Ohio Turnpike t o l l  c l a s s e s  4-9, i . e . ,  a 

weight range of 16,000 t o  90,000 l b .  



During the  per iod t h a t  t h e  d a t a  were c o l l e c t e d ,  t r u c k  t r a f f i c  

on the  Ohio Turnpike amounted t o  some 9.96 x  10' veh i c l e  mi l e s .  

On t he  average,  a  t r uck  acc iden t  occurred once every 476,000 t ruck  

veh i c l e  mi l e s ,  and a  t ruck  acc iden t  involving a  t r u c k  t i r e  f a i l u r e  

occurred once every 11,460,000 t ruck  veh i c l e  mi les .  Comparatively, 

t he  average acc iden t  r a t e  f o r  passenger c a r s  i s  one acc iden t  per  

762,000 v e h i c l e  mi l e s .  I n  a d d i t i o n ,  t h e  average number of mi les  

d r iven  per  acc iden t  involving a  t i r e  f a i l u r e  is 8,040,000 mi les  f o r  

a l l  veh i c l e s  and 8,690,000 f o r  passenger c a r s  a lone ,  I f  passenger 

ca r  acc iden t s  a r e  accorded a  weight ing of 1 .00 ,  a c c i d e n t s  involving 

t rucks  ( a s  weighted by mileage exposure)  a r e  more l i k e l y  t o  occur 

by a  f a c t o r  of 1 .60 .  By t h e  same comparison, t r uck  a c c i d e n t s  in-  

volving t ruck  t i r e  f a i l u r e s  a r e  l e s s  l i k e l y  t o  occur than  passenger 

ca r  acc iden t s  involving t i r e  f a i l u r e s  by a  f a c t o r  of 0 . 9 3 .  I n  pro- 

po r t i on  t o  mileage exposure,  t hen ,  a cc iden t s  involving t r u c k s  a r e  

more l i k e l y  t o  occur than those  involving passenger c a r s ,  but t h e  

l i ke l i hood  of acc iden t s  involving t i r e  f a i l u r e s  is s l i g h t l y  l e s s  

f o r  t r u c k s  than f o r  passenger c a r s .  

-A summary of t h e  t r u c k  a c c i d e n t s  which involved t i r e  f a i l u r e s  

1s given on Table XI I I .  Of t h e  87 recorded c a s e s ,  37 r e s u l t e d  

from blowouts on t h e  r i g h t  f r o n t  t i r e ,  18 were from l e f t  f r o n t  

blowouts, and 32 (36.8%) were t i r e  f i r e s .  Right-s ide  t i r e s  

apparen t ly  f a i l  more f r equen t ly  because of g r e a t e r  exposure t o  

roadside  su r f ace  i r r e g u l a r i t i e s .  A l l  t i r e  f i r e s  except  one were 

on t r a i l e r  u n i t s :  t h e  except ion was a  t i r e  f i r e  on a  d r i v e  a x l e .  

A l l  t i r e - f i r e  a c c i d e n t s  were of t he  non-co l l i s ion  v a r i e t y  and 

presented no hazard t o  o t h e r  t r a f f i c .  I f  t h e s e  a r e  s u b t r a c t e d  

from the  t o t a l  number of t i r e - f a i l u r e  acc iden t s ,  t h e  t o t a l  re- 

duces t o  5 5 .  Truck acc iden t s  involving t i r e  f a i l u r e  then  become 

0.63% of all acc iden t s  and 2.670 of a l l  t r uck  a c c i d e n t s .  

A s  can be noted i n  Figure  1 and Table X I V ,  t h e  s e v e r i t y  of 

acc iden t s  involving t r u c k s  i s  not much d i f f e r e n t  than t h a t  of a l l  

v e h i c l e s .  Fu r the r ,  t h e  s e v e r i t y  of t r uck  acc iden t s  involving t i r e  





% Truck Accidents t o  To ta l  Truck Accidents 

I 
- % Truck T i r e  F a i l u r e  Accidents t o  To ta l  

Truck T i r e  F a i l u r e  Accidents 

% A l l  Accidents t o  To ta l  of A l l  Accidents 

Number of I n j u r i e s  Per Accident 

I n j u r i e s  per  Accident - Ohio Turnpike 
Jan.  1, 1966 - Jun.  30 ,  1970 

F i g u r e  1 



T a b l e  XIV 

S e v e r i t y  of  A c c i d e n t s  I n v o l v i n g  Truck  T i r e  F a i l u r e  
Ohio Tu rnp ike  

No. of  I n j u r i e s  0  1 2  3  4  5  6 7 6  

7 of A l l  T ruck  
A c c i d e n t s  I n v o l v i n g  
T i r e  F a i l u r e  6 5 . 5  3 1 . 0  3 . 5  0  0  0 0  0  

% of A l l  T ruck  
A c c i d e n t s  6 1 . 1  2 4 . 2  8 . 7  3 . 1  1 . 4  0 . 8  0 . 3  0 . 4  

r; of A l l  Acci-  
d e n t s  6 1 . 5  2 2 . 6  8 . 5  3 .6  1 . 8  1.1 0 . 4  0 . 5  



f a i l u r e s  i s  n o t  much d i f f e r e n t  t h a n  t h a t  of  a l l  t r u c k  a c c i d e n t s  

o r  of  a l l  v e h i c l e s .  The c h a n c e  t h a t  o n e  o r  more p e r s o n s  w i l l  be 

i n j u r e d  i n  a  t r u c k  a c c i d e n t  i n v o l v i n g  t r u c k  t i r e  f a i l u r e  i s  s l i g h t l y  

l e s s  t h a n  t h e  c h a n c e  o f  b e i n g  i n j u r e d  i n  a l l  t y p e s  o f  t r u c k  a c c i -  

d e n t s  -- 35% v e r s u s  38%.  On t h e  o t h e r  h a n d ,  t h e  c h a n c e  o f  o n e  o r  

more i n j u r i e s  i n  a l l  t y p e s  of  a c c i d e n t s  i s  a b o u t  43%. 

The s i n g l e  f a t a l i t y  o c c u r r e d  when a  d r i v e r  jumped o u t  o f  h i s  

t r a c t o r  a f t e r  i t  had  gone  o u t  o f  c o n t r o l  f o l l o w i n g  a  b lowout  o f  t h e  

r i g h t  f r o n t  t i r e .  Khen t h e  d r i v e r  l a n d e d  on  t h e  g r o u n d ,  a . l a r g e  

c o n c r e t e  s l a b  b e i n g  c a r r i e d  by t h e  t r u c k  f e l l  on  h im,  p i n n i n g  h i s  

head  and r i g h t  a rm.  The v i c t i m ' s  h e a d  was  c r u s h e d  and  h i s  r i g h t  

arm p u l l e d  f rom t h e  s o c k e t .  Had h e  r e m a i n e d  i n  t h e  c a b  o f  h i s  

t r a c t o r ,  t h e  d r i v e r  would  more t h a n  l i k e l y  h a v e  been  u n i n j u r e d .  

The s i n g l e  f a t a l i t y  amounts  t o  1.1% o f  a l l  t r u c k  t i r e  f a i l u r e  

a c c i d e n t s ,  w i t h  a n  a v e r a g e  of  0 . 0 1 1  f a t a l i t i e s  p e r  , a c c i d e n t .  F o r  

t h e  t o t a l  o f  8 , 6 6 3  a c c i d e n t s  r e c o r d e d  on t h e  T u r n p i k e ,  181 ( o r  2 . 1 % )  

r e s u l t e d  i n  a t  l e a s t  one  f a t a l i t y ,  w i t h  t h e  t o t a l  number o f  

f a t a l i t i e s  amount ing  t o  2 4 0 .  T h i s  r e d u c e s  t o  a  r a t e  o f  0 . 0 2 8  

f a t a l i t i e s  p e r  a c c i d e n t .  S i n c e  o n l y  o n e  f a t a l i t y  a c c i d e n t  i n v o l v i n g  

t r u c k  t i r e  f a i l u r e s  was r e c o r d e d ,  however ,  t h e  f i n d i n g s  a r e  n o t  

s t a t i s t i c a l l y  s i g n i f i c a n t .  

The s p e e d  a t  which  a c c i d e n t s  i n v o l v i n g  t r u c k  t i r e  f a i l u r e s  

o c c u r  seems t o  b e  c o n f i n e d  w i t h i n  more na r row bounds  t h a n  a r e  t h e  

s p e e d s  f o r  a l l  t r u c k  a c c i d e n t s  and  f o r  a c c i d e n t s  i n v o l v i n g  a l l  v e h i c l e s .  

As shown on F i g u r e  2 ,  t r u c k  a c c i d e n t s  i n v o l v i n g  t i r e  f a i l u r e .  a r e  

c o n c e n t r a t e d  p r i m a r i l y  be tween  46 a n d  55 mph, w i t h  a  lesser b u t  

s t i l l  s i z a b l e  amount f a l l i n g  be tween  4 1  and  45 mph. T r u c k  a c c i d e n t s  

a s  a  whole  a l s o  f a l l  most h e a v i l y  be tween  4 6  and  55 mph, b u t  t h e  

l e v e l  o f  i n c i d e n c e  i s  o n l y  a b o u t  58% o f  t h a t  f o r  t r u c k  t i r e - f a i l u r e  

a c c i d e n t s .  A s i z a b l e  c o n c e n t r a t i o n  of  t r u c k  a c c i d e n t s  a l s o  o c c u r s  

be tween 3 6  a n d  4 5  mph. The d i s t r i b u t i o n  o f  s p e e d s  f o r  a l l  a c c i -  

d e n t s  f a l l s  somewhat e v e n l y  between 36  and 70 mph, w i t h  t h e  con- 

c e n t r a t i o n  a  l i t t l e  h i g h e r  on t h e  u p p e r  a n d  and  a l i t t l e  l o w e r  on 

t h e  l o w e r  e n d .  T h e s e  f i n d i n g s  s u g g e s t  t h a t  ( 1 )  a c c i d e n t s  i n v o l v i n g  



la '% T r u c k  A c c i d e n t s  t o  Total 
I 

- 

T r u c k  A c c i d e n t s  

It - %, T r u c k  T i r e  F a i l u r e  A c c i d e n t s  
t o  T o t a l  T r u c k  T i r e  F a i l u r e  A c c i d e n t s  

- , A l l  A c c i d e n t  t o  T o t a l  of A l l  A c c i d e n t s  

I 
7 

30  

I 
\ 
\ 

E s t i m a t e d  Initial S p e e d  - mph 

'% T r u c k  A c c i d e n t s  by  S p e e d  - O h i o  T u r n p i k e ,  J a n .  1, 1966 - J u n .  30 ,  1 9 7 0  

F i g u r e  2 



t r u c k  t i r e  f a i l u r e s  o c c u r  a t  t h e  upper  end of t h e  t r u c k  speed  

d i s t r i b u t i o n ;  ( 2 )  t r u c k  a c c i d e n t s ,  i n  g e n e r a l ,  o c c u r  w i t h i n  

a  more c o n c e n t r a t e d  speed  r ange  t h a n  do a l l  t r a f f i c  a c c i d e n t s ;  

( 3 )  t r u c k  a c c i d e n t s  of a l l  t y p e s  a r e  r e l a t i v e l y  i n f r e q u e n t  above 

55 mph, w h i l e  a l l  a c c i d e n t s  a r e  most h e a v i l y  r e p r e s e n t e d  between 

55 and 70 mph. I t  shou ld  be kep t  i n  mind, however, t h a t  t r u c k  

s p e e d s  a s  a  g roup  a r e  g e n e r a l l y  l ower .  

The d i s t r i b u t i o ~  of t r u c k  a c c i d e n t s  by month is shown on 

F i g u r e  3 .  Two peaks  a r e  i n d i c a t e d ,  i n  J anua ry  and J u n e .  The 

p e r c e n t a g e s  by month of t r u c k  a c c i d e n t s  a l o n e ,  and of  t r u c k  

a c c i d e n t s  i n v o l v i n g  t i r e  f a i l u r e ,  a r e  shown on F i g u r e  4 .  I t  

i s  a p p a r e n t  t h a t  some of t h e  h i g h e s t  c o n c e n t r a t i o n s  09 t i r e  - 
f a i l u r e  a c c i d e n t s  ( t h e  s q u a r e  d a t a  p o i n t s )  a r e  i n  A p r i l ,  J u n e ,  

J u l y ,  and August .  These a r e  some of t h e  h o t t e s t  months of t h e  

y e a r .  T h i s  f i n d i n g  t e n d s  t o  con f i rm  o t h e r  r e p o r t s  which i d e n t i f y  

h igh  ambient  t e m p e r a t u r e  a s  a  f a c t o r  i n  t i r e  f a i l u r e .  There  a r e  

a l s o  peaks  i n  February  and November, however,  Thus,  f o r  t h e  s m a l l  

numbers of t i r e  f a i l u r e  a c c i d e n t s  i n  t h e  sample ,  e v i d e n c e  of  a  

t e m p e r a t u r e  e f f e c t  i s  not  c o n c l u s i v e .  (Note t h a t  t h e  p e r i o d  f o r  

t h i s  d a t a  is J a n .  1, 1966 t o  Dec. 3 1 ,  1969. The d a t a  f o r  t h e  

f i r s t  h a l f  of 1970 were no t  i n c l u d e d ,  s i n c e  t h i s  would have b i a s e d  

t h e  r e s u l t s - - w e i g h t i n g  t h e  f i r s t  s i x  months h e a v i e r  and t h e  l a s t  

s i x  months l ower .  On t h e  a v e r a g e ,  8 . 3 3 %  of  t h e  a c c i d e n t s  s h o u l d  

occu r  each  month, i n  t h e  absence  of e x t e r n a l  i n f l u e n c e s . )  

Truck a c c i d e n t s  by day of  week a r e  p r e s e n t e d  i n  F i g u r e  5 .  

I t  is  e v i d e n t  t h a t  t h e  m a j o r i t y  of a c c i d e n t s  o c c u r  d u r i n g  mid- 

week. T h i s  undoubted ly  c o r r e s p o n d s  t o  t h e  d e n s i t y  of t r u c k  

t r a f f i c .  Truck t i r e - f a i l u r e  a c c i d e n t s  a s  a  p e r c e n t a g e  o f  a l l  

a c c i d e n t s  v a r i e s  between 2 . 9 %  and 5 . 3 % .  

The v a r i a t i o n  of t r u c k  a c c i d e n t s  by time of day i s  shown 

i n  F i g u r e s  6 and 7 .  The d e n s i t y  of  a c c i d e n t s  is  r e l a t i v e l y  even  

th roughou t  t h e  day ,  w i t h  p e r h a p s  a  h e a v i e r  r e p r e s e n t a t i o n  between 

midnight  and 9 :00  a.m. T h i s  f i n d i n g  r e f l e c t s  t h e  f a c t  t h a t  t r u c k  

t r a f f i c  i s  r e l a t i v e l y  un i form th roughou t  t h e  day .  I n t e r e s t i n g l y ,  

however,  t r u c k  t i r e - f a i l u r e  a c c i d e n t s  peak between 3 : 0 0  a.m. and 

6 : 0 0  a.m. and a g a i n  between 3 : 0 0  p.m. and 12:OO p.m. These p e r i o d s  
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d o  n o t  c o r r e s p o n d  t o  t h e  warmest  p e r i o d s  o f  t h e  d a y .  I n  f a c t ,  

t h e  l o w e s t  a c c i d e n t  r a t e  o c c u r s  be tween 9 :00  a .m,  and 12 :00 a . m . ,  

w i t h  t h e  p e r i o d  between 1 2 : 0 0  a.m. and 3 : 0 0  p.m. a l s o  b e i n g  

s l i g h t l y  below a v e r a g e .  

A l l  t r u c k  a c c i d e n t s  i n v o l v i n g  t i r e  f a i l u r e s  o c c u r r e d  on t h e  

main l i n e  of  t h e  Ohio T u r n p i k e ,  a s  opposed  t o  i n t e r c h a n g e  a r e a s ,  

t o l l  b o o t h s ,  s e r v i c e  p l a z a s ,  e t c .  A l l  b u t  one  o f  t h e  87 t r u c k  

t i r e - f a i l u r e  a c c i d e n t s  were s i n g l e - v e h i c l e  a c c i d e n t s  i n v o l v i n g  

a  commercia l  v e h i c l e  o n l y .  One was a  t w o - v e h i c l e  a c c i d e n t .  

Approx imate ly  38% o f  t h e  v e h i c l e s  were e a s t b o u n d  and 62% were 

w e s t b o u n d .  

About 77% o f  t h e  t r u c k  a c c i d e n t s  r e s u l t i n g  f rom t i r e  f a i l u r e  

o c c u r r e d  d u r i n g  c l e a r  o r  c l o u d y  w e a t h e r .  E i g h t e e n  p e r c e n t  o c c u r r e d  

d u r i n g  r a i n  and a b o u t  5% when i t  was snowing .  S e v e n t y - f i v e  p e r -  

c e n t  o f  t h e  time t h e  pavement was d r y :  t h e  pavement was we t  

d u r i n g  22% o f  t h e  a c c i d e n t s  and snowy d u r i n g  2%. 

F o r t y - s e v e n  p e r c e n t  o f  t h e  a c c i d e n t s  o c c u r r e d  d u r i n g  d a y l i g h t ,  

445 o c c u r r e d  d u r i n g  d a r k n e s s .  About 9% o c c u r r e d  d u r i n g  e i t h e r  

dann o r  d u s k .  

The t r u c k  p o p u l a t i o n  i n v o l v e d  i n  t i r e - f a i l u r e  a c c i d e n t s  con- 

s i s t e d  o f  6% s t r a i g h t  t r u c k s ,  90% t r a c t o r - s e m i t r a i l e r  r i g s ,  and  

4% t r u c k  t r a c t o r s  w i t h  two t r a i l e r s .  Most o f  t h e  v e h i c l e s  i n v o l v e d  

i n  t r u c k  t i r e - f a i l u r e  a c c i d e n t s  w e r e  r e g i s t e r e d  i n  t h e  n o r t h e r n  

midwest  s t a t e s :  Ohio  - 30%,  P e n n s y l v a n i a  - 22%,  Mich igan  - 12%)  

I n d i a n a  - 8%, I l l i n o i s  - 8%, and W i s c o n s i n  - 2%.  Whi le  o n l y  

4 .2r i  o f  a l l  t r u c k  a c c i d e n t s  r e s u l t e d  f rom t i r e  f a i l u r e s ,  18% o f  

t h e  t r u c k  a c c i d e n t s  o f  I l l i n o i s  r e g i s t r y  were o f  t h i s  t y p e .  

I l l i n o i s  is  t h e  o n l y  s t a t e  w i t h  a  s i g n i f i c a n t  number o f  a c c i d e n t s  

which a p p e a r s  t o  be o v e r - r e p r e s e n t e d  i n  t h e  p r o p o r t i o n  o f  t r u c k  

t i r e - f a i l u r e  a c c i d e n t s  t o  a l l  t r u c k  a c c i d e n t s .  

I n  c o n c l u s i o n ,  t r u c k  a c c i d e n t s  r e s u l t i n g  f rom t i r e - f a i l u r e s  

c o n s t i t u t e d  between 0 .63% and  1 . 0 %  o f  a l l  a c c i d e n t s  on  t h e  Ohio  

T u r n p i k e ,  The s e v e r i t y  o f  t h e s e  a c c i d e n t s  was a b o u t  t h e  same a s  

o t h e r  a c c i d e n t s  on t h e  T u r n p i k e .  



Of t he  87 repor ted  t ruck  acc iden t s  r e s u l t i n g  from t i r e  

f a i l u r e ,  37 (42%) were due t o  blowout of t h e  r i g h t  f r o n t  t i r e ,  

18 ( 2 1 % )  were l e f t - f r o n t  blowouts, and 32 (37%) r e s u l t e d  from 

t i r e  f i r e s  on t r a i l e r  (31) and d r ive  a x l e s  ( 1 ) .  The speed a t  

vhich t i r e - f a i l u r e  acc iden ts  occurred was concentra ted between 

46 and 53 mph. In gene ra l ,  t i r e  f a i l u r e  acc iden t s  occurred more 

f requent ly  i n  the  spr ing  and summer months. I t  is not c l e a r  

whether temperature is  a  c o n t r o l l i n g  f a c t o r ,  however, s i n c e  almost 

ha l f  the  acc iden t s  occurred a t  n igh t .  Most acc iden t s  occurred 

during t he  middle days of t he  week, whi le  dur ing t h e  day most 

acc iden t s  occurred between 3:00 a.m. and 6:00 a.m. and between 

3 : 0 0  p.m. and 12:OO p.m. Almost 99% of these  acc iden t s  were 

s ing le -veh ic le  acc iden t s .  

Ninety percent  of the  acc iden ts  involved t r a c t o r  s e m i - t r a i l e r  

r i g s .  Seventy-seven percent  of the  acc iden t s  occurred during 

c l e a r  o r  cloudy weather ,  and the  pavement was dry 75% o.f t h e  t ime.  

Vehicles of  I l l i n o i s  r e g i s t r y  were t h r e e  t imes more heavi ly  i n -  

volved i n  t i r e - f a i l u r e  acc iden t s  than would o r d i n a r i l y  be 

expected.  

5 . 2  Indiana Turnpike Accident Data 

Indiana Turnpike accident  da t a  were a l s o  analyzed by searching 

the  computerized accident  f i l e s  and by ind iv idua l ly  examining each 

accident  repor t  involving a  t ruck  t i r e  f a i l u r e .  Seventy-five 

such acc iden ts  were t e n t a t i v e l y  i d e n t i f i e d  from i n t e r r o g a t i n g  t h e  

f i l e s :  60 of these  were i d e n t i f i e d  a s  t ruck  acc iden t s  which prob- 

ably r e s u l t e d  from t i r e  f a i l u r e .  The fol lowing d i s cus s ions  cover 

these  60 ca se s .  

The Indiana Turnpike accident  f i l e  c o n s i s t s  of a  da t a  bank 

covering 5,744 acc iden t s  which occurred between January 1, 1966 

and December 31 ,  1970. Of t he se  acc iden t s ,  1,422 (o r  24 .8%)  

involved t rucks  descr ibed a s :  



Truck 

Tractor-Semi t r a i l e r  

T rac to r ,  f u l l - t r a i l e r  

Trac tor  & double bottom 

Sixty  of these  t ruck  acc iden ts  (11.7% of a l l  t r uck  acc iden t s  and 

1.05% of a l l  a cc iden t s )  involved a  t i r e  f a i l u r e  on t h e  t ruck .  
8  During t he  period the  da t a  were c o l l e c t e d ,  5.04 x 10 veh i c l e  

miles xere  logged by t rucks  on t he  Indiana Turnpike. On the  

average,  a  t r uck  accident  occurred once every 897,000 veh ic l e  mi l e s ,  

and a  t ruck  accident  involving a  t i r e  f a i l u r e  occurred once every 

8 ,400,000 veh ic l e  miles. Comparatively t he  average accident  r a t e  

f o r  passenger c a r s  is  one accident  per  616,000 mi les .  The average 

number of miles dr iven per  acc iden t  involving a  t i r e  f a i l u r e  is 

10,080,000 miles  f o r  a l l  veh i c l e s  and 10,480,000 miles  f o r  passenger 

c a r s  a lone.  I f  passenger-car acc iden t s  a r e  g iven a  weighting of 1 .00 ,  

acc iden ts  involving t rucks  ( a s  weighted by mileage exposure) a r e  

l e s s  l i k e l y  t o  occur by a f a c t o r  of 0.69.  By comparison, t r uck  

acc iden ts  involving t ruck  t i r e  f a i l u r e s  a r e  more l i k e l y  t o  occur 

than passenger-car acc iden t s  involving t i r e  f a i l u r e  by a  f a c t o r  

of 1 . 2 5 .  In propor t ion t o  mileage exposure, then ,  t r u c k  acc iden ts  

a r e  l e s s  l i k e l y  t o  occur than passenger c a r  acc iden t s ,  but acci -  

den ts  involving t ruck  t i r e  f a i l u r e  a r e  more l i k e l y  t o  occur than 

passenger-car acc iden t s  r e s u l t i n g  from t i r e  f a i l u r e  . 
A summary of t ruck  acc iden t s  involving t i r e  f a i l u r e  on t he  

Indiana Turnpike is given on Table XV. Of t h e  60 cases ,  2 5  re- 

s u l t e d  from blowouts of t he  r i g h t  f r o n t  t i r e ,  16 were from blow- 

o u t s  of the  l e f t  f r o n t  t i r e ,  and 5  were from blowouts on t he  

d r ive  ax l e s  o r  on t r a i l e r s  of t r a c t o r - s e m i t r a i l e r  r i g s .  Fourteen 

(23 .45)  r e s u l t e d  from t i r e  f i r e s .  A l l  a cc iden t s  were s ing l e -  

veh ic le  involvements except one. In t h i s  one case a  t r e a d  from 

a  blown t i r e  became detached,  and t h e  t r e a d  s t ruck  a  t r a i l i n g  

passenger c a r .  E s s e n t i a l l y ,  then ,  v i r t u a l l y  a l l  t i r e - f a i l u r e  acci -  

den ts  involving t r u c k s  were non-col l i s ion acc iden t s .  I f  t h e  t i r e -  



T a b l e  X V  

Summary o f  T r u c k  A c c i d e n t s  I n v o l v i n g  T i r e  F a i l u r e  
I n d i a n a  T u r n p i k e  

J a n .  1, 1 9 6 6  t o  U e c .  31, 1 9 7 0  

1 T h e s e  two  b l o w - o u t s  e a c h  o c c u r r e d  o n  t h e  r i g h t  rear o f  a s t r a i g h t  t r u c k .  

2 T h e s e  c a s e s  i n v o l v e d  b l o w - o u t s  o n  t r a i l e r s  of s e m i - r i g s  w h i c h  l e d  t o  l o s s  o f  c o n t r o l .  , 

Y e a r  

1966 
- - 

1967 

1968  

1 9 6 9  

1 9 7 0  

T o t a l s  

T o t a l  
T r u c k  
A c c i d e n t s  

193  

192 

249  

2  51 

2  55 

1 , 1 4 0  

F a t a l i t i e s  

1 _ - - - -  
0  

0  

1 

0  

2  

T r u c k  A c c i d e n t s  I n v o l v -  
i n g  T i r e  F a i l u r e  T r a c t o r  

Semi  & 
T r a i l e r  

1 -- 
0 

0 

0  

1 

2 - 

I n j u r i e s  

L 

1 

4 

4  

2  

12  

Conf ~ r m e d  

1 9  

5 

1 4  

15 

7 

6 0  

Q u e s t  i o n a b l e  

0  

0 

0 

0  

1 

1 

Blow O u t s  

T i r e  
F i r e  

8 - 
2  

2 

1 

1 

1 4  

R i g h t  
F r o n t  

8 

1 

6  

8 

2  

2  5 

L e f t  
F r o n t  

3 

2 

4  

4  

3 

16 

Type  V e h i c l e  

O t h e r  

0 

0 

2  

22  

l2 

5 

S t r a i g h t  
T r u c k  

1 

0  

4  

1 

1 

7 

. 
T r a c t o r  

Semi  

1 7  

5 

1 0  

1 4  

5 

52 



f i r e  acc iden ts  a r e  de le ted  Prom t h e  t o t a l ,  t h e  number of acci -  

den ts  reduces t o  4 6 .  Truck acc iden t s  involving t i r e  f a i l u r e  

then account f o r  0,80% of a l l  a cc iden t s  and 8 .2% of a l l  t r uck  

acc iden t s .  The percentage of a l l  acc iden ts  compares favorably  

w i t h  the  equ iva len t  number f o r  the  Ohio Turnpike. However, t he  

percentage of t ruck  acc iden ts  i s  about t h r e e  t imes  a s  g r e a t .  

The s e v e r i t y  of acc iden t s  involving t ruck  t i r e  f a i l u r e  on t h e  

Indiana Turnpike is  compared w i t h  t h a t  of t r ucks  alone and w i t h  

a l l  veh i c l e s  on Table X V I .  The chance of - not being i n ju red  i n  

a  t ruck  acc iden t  involving t i r e  f a i l u r e  i s  s l i g h t l y  b e t t e r  than 

f o r  the  o t h e r  k inds  of acc iden t s  l i s t e d .  The chance of exac t ly  

one i n j u r y  i s  g r e a t e r ,  however, but i t  should be noted t h a t  no 

acc iden t s  involving more than one i n j u r y  were recorded.  T h i s  

f ind ing  is probably t h e  r e s u l t  of t he  f a c t  t h a t  t r uck  acc iden t s  

involving t i r e  f a i l u r e  a r e  almost always s i n g l e  veh ic le  acc iden t s ,  

w i t h  t he  t ruck  d r i v e r  t y p i c a l l y  t he  only occupant of t h e  v e h i c l e ,  

Two f a t a l i t i e s  were l i s t e d  a s  having r e s u l t e d  from t ruck  

acc iden ts  involving t i r e  f a i l u r e .  A d e s c r i p t i o n  of only t he  1969 

accident  is a v a i l a b l e .  In t h i s  a cc iden t ,  a  t r a c t o r - s e m i t r a i l e r  

was headed eastbound,  haul ing a  load of s t e e l  ba r s ,  near milepost  

96, i n  Elkhart  County, Indiana.  The f i f t h  wheel on t h e  t r a c t o r  

was moved forward about 30 inches ,  o s t ens ib ly  f o r  t h e  purpose of 

d i s t r i b u t i n g  more of t h e  h i t ch  load t o  t he  f r o n t  wheels of t h e  

t r a c t o r .  The r i g h t  f r o n t  t i r e  of t he  t r a c t o r  blew out and caused 

the  d r i v e r  t o  l o se  c o n t r o l ,  w i t h  the  r e s u l t  t h a t  t he  veh i c l e  was 

pu l led  i n t o  t he  r ight-hand d i t c h .  A s  t he  vch i c l e  proceeded i n  

t he  d i t c h ,  i t  s t r u c k  an embankment. The chains  holding the  s t e e l  

bars  then gave way and the  bars  s l i d  forward, crushing the  t r a c t o r .  

The d r i v e r  was thrown t o  t he  f l o o r  of the  c a r ,  s u f f e r i n g  a  crushed 

p e l v i s ,  compound f r a c t u r e s  of t h e  l e f t  l e g ,  l a c e r a t i o n s  t o  t he  

abdomen and r i g h t  l e g ,  and pos s ib l e  back and i n t e r n a l  i n j u r i e s .  

He subsequently expired i n  a  Chicago h o s p i t a l .  

The f r o n t  t i r e s  of the  t r a c t o r  were worn about 60%; t h e  

rea r -dr ive-ax le  t i r e s  about 30%. The chains  holding t h e  load 



T a b l e  X V I  

S e v e r i t y  of A c c i d e n t s  I n v o l v i n g  T r u c k  T i r e  F a i l u r e s  
I n d i a n a  T u r n p i k e  

No. of I n j u r i e s  

- of  A l l  T r u c k  
A c c i d e n t s  I n v o l v -  
v i n g  T i r e  F a i l u r e  8 0 . 0  2 0 . 0  0  0  0  0  0 0 

4 of A l l  T r u c k  
A c c i d e n t s  78.3 1 4 . 6  4 . 6  1.1 0 . 8  0 . 3  0 . 2  0 . 1  

' c  of A11 A c c i d e n t s  78 .8  1 2 . 5  5 . 3  1 . 5  1 . 0  0 . 5  0 . 2  0 . 2  



w e r e  n o t e d  t o  have  been mended s e v e r a l  times w i t h  r e p a i r  l i n k s .  

T i r e s  i n  b e t t e r  c o n d i t i o n ,  s t r o n g e r  l o a d  c h a i n s ,  and  less l o a d ,  

a l l  o r  s i n g l y  would p r o b a b l y  have  p r e v e n t e d  t h i s  f a t a l i t y .  

Two P a t a l i t i e s  were r e c o r d e d  a s  r e s u l t i n g  f rom t r u c k  t i r e -  

f a i l u r e  a c c i d e n t s  on t h e  I n d i a n a  T u r n p i k e .  These  r e d u c e  t o  a  

f a t a l i t y  r a t e  o f  0 .033  f a t a l i t i e s  p e r  a c c i d e n t .  F o r  t h e  t o t a l  o f  

5 , 7 4 4  a c c i d e n t s  r e c o r d e d  on t h e  T u r n p i k e ,  69 ,  o r  1 . 2 0 % )  r e s u l t e d  

i n  a t  l e a s t  one  f a t a l i t y .  The t o t a l  number o f  f a t a l i t i e s  was 1 0 3 .  

T h i s  r e d u c e s  t o  a  r a t e  of  0 .0179  f a t a l i t i e s  p e r  a c c i d e n t .  Thus ,  

on t h e  I n d i a n a  T u r n p i k e ,  t h e  l i k e l i h o o d  o f  a t  l e a s t  one  p e r s o n  

b e i n g  k i l l e d  i n  a  t r u c k  a c c i d e n t  r e s u l t i n g  f rom t i r e  f a i l u r e  i s  

a l m o s t  t h r e e  times a s  g r e a t  a s  t h e  l i k e l i h o o d  f o r  a l l  a c c i d e n t s ,  

w h i l e  t h e  a v e r a g e  number o f  f a t a l i t i e s  p e r  a c c i d e n t  is  a b o u t  t w i c e  

a s  much. T h e s e  f i n d i n g s  a r e  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t ,  however ,  

due t o  t h e  s m a l l  number of  f a t a l i t i e s  i n  t r u c k  t i r e - f a i l u r e  a c c i -  

d e n t s .  

The t r u c k  p o p u l a t i o n  i n v o l v e d  i n  t i r e - f a i l u r e  a c c i d e n t s  con- 

s i s t e d  of  11% s t r a i g h t  t r u c k s ,  86$ t r a c t o r - s e m i t r a i l e r  r i g s ,  

and  3% t r a c t o r s  w i t h  two t r a i l e r s .  

Truck  a c c i d e n t s  r e s u l t i n g  f rom t i r e  f a i l u r e s  c o n s t i t u t e d  

between 0 . 8 0  and  1 . 0 5 %  of  a l l  a c c i d e n t s  on t h e  I n d i a n a  T u r n p i k e .  

The s e v e r i t y  o f  t h e s e  a c c i d e n t s  was s l i g h t l y  l e s s  t h a n ' f o r  o t h e r  

a c c i d e n t s .  F u r t h e r ,  s u c h  a c c i d e n t s  a l m o s t  n e v e r  i n v o l v e d  more 

t h a n  one i n j u r e d  p a r t y .  Of t h e  6 0  r e p o r t e d  t r u c k  a c c i d e n t s  

r e s u l t i n g  from t i r e  f a i l u r e ,  2 5  (42%) were d u e  t o  a  b lowout  o f  

t h e  r i g h t  f r o n t  t i r e ,  16 (27%) were l e f t - f r o n t  b l o w o u t s ,  and  5  

(85) r e s u l t e d  f rom b l o w o u t s  on t h e  d r i v e  o r  t r a i l e r  a x l e s .  Four- 

t e e n  (23%) o f  t h e  t i r e  f a i l u r e s  were t h e  r e s u l t  o f  a  t i r e  f i r e  

on a  t r a i l e r .  V i r t u a l l y  a l l  a c c i d e n t s  i n v o l v e d  o n l y  a  s i n g l e  

v e h i c l e  . 

5 . 3  P e n n s y l v a n i a  T u r n p i k e  A c c i d e n t  D a t a  

The P e n n s y l v a n i a  T u r n p i k e  a c c i d e n t  d a t a  were a n a l y z e d  i n  

l e s s  d e t a i l  t h a n  were  t h e  Ohio and I n d i a n a  T u r n p i k e  d a t a .  Only 



t h e  computer ized  d a t a  were i n t e r r o g a t e d ;  i n d i v i d u a l  a c c i d e n t  re -  

p o r t s  were not  examined. Thus t h e  r e l a t i v e  numbers and p e r c e n t a g e s  

of t r u c k  a c c i d e n t s  i n v o l v i n g  t i r e  f a i l u r e s  a r e  somewhat h i g h e r  t h a n  

they  would have been a f t e r  t h e  winnowing p r o c e s s  of examining each  

a c c i d e n t  r e p o r t  f o r  r e l e v a n c e .  

The Pennsy lvan ia  Turnpike  a c c i d e n t  f i l e  c o n s i s t s  of 11 ,492  

a c c i d e n t  c a s e s  which o c c u r r e d  between Janua ry  1, 1967,  and June 3 0 ,  

1969. Of t h o s e  a c c i d e n t s ,  1 , 9 1 4  ( o r  16 .7%)  invo lved  t r u c k s  d e s c r i b e d  

a s  follou7s:  

T r a c t o r  t r a i l e r  

S i n g l e  body t r u c k  

Truck p u l l i n g  t r a i l e r  

Highway Department t r u c k  

Truck 

Yinety of t h e s e  t r u c k  a c c i d e n t s  (7 .0% of  a l l  t r u c k  a c c i d e n t s  and 

0.73'; of a l l  a c c i d e n t s )  i nvo lved  t i r e  c o n d i t i o n  a s  an a.ccident-  

c a u s a t i o n  f a c t o r .  
8 During t h e  p e r i o d  t h e  d a t a  were c o l l e c t e d ,  10 .93  x 10 v e h i c l e  

m i l e s  were logged by t r u c k s  on t h e  Pennsy lvan ia  Turnp ike .  On t h e  

a v e r a g e ,  a  t r u c k  a c c i d e n t  o c c u r r e d  once e v e r y  571,000 v e h i c l e  

m i l e s ,  and a  t r u c k  a c c i d e n t  i n v o l v i n g  t i r e  f a i l u r e  o c c c r r e d  once 

e v e r y  13 ,020 ,000  v e h i c l e  m i l e s .  By compar i son ,  t h e  ave rage  a c c i -  

den t  r a t e  f o r  pas senge r  c a r s  was one a c c i d e n t  i n  e v e r y  574,000 

v e h i c l e  m i l e s .  The r a t e  f o r  a l l  v e h i c l e s  i nvo lved  i n  t i r e - f a i l u r e  

a c c i d e n t s  i s  one a c c i d e n t  e v e r y  1 2 , 3 8 0 , 0 0 0  v e h i c l e  m i l e s .  I f  

pa s senge r -ca r  a c c i d e n t s  a r e  g i v e n  a  we igh t  o f  1 . 0 0 ,  a c c i d e n t s  in -  

v o l v i n g  t r u c k s  ( a s  weighted  by mi leage  e x p o s u r e )  would be we igh ted  

by a  f a c t o r  of  1 .005  a s  more l i k e l y  t o  o c c u r .  On t h e  o t h e r  hand,  

t r u c k  a c c i d e n t s  r e s u l t i n g  from t i r e  f a i l u r e  a r e  l e s s  l i k e l y  t o  

occu r  by a  f a c t o r  of 0 . 9 5 .  The a c c i d e n t  r a t e s  f o r  t r u c k s  and 

a u t o m o b i l e s ,  t h e n ,  a r e  v i r t u a l l y  i d e n t i c a l  i n  both c a t e g o r i e s .  



A summary of t r u c k  a c c i d e n t s  invo lv ing  t i r e  f a i l u r e  on t h e  

Pennsylvania  Turnpike i s  g iven  on Table XVII. Twenty-one pe rcen t  

of the  v e h i c l e s  involved  were s t r a i g h t  t r u c k s ,  75% were t r a c t o r -  

s e m i t r a i l e r s ,  and 4% were of t h e  o t h e r  types  l i s t e d  e a r l i e r .  The 

v a s t  ma jo r i ty  of  a c c i d e n t s ,  94%,were aga in  s i n g l e - v e h i c l e  involve-  

ments.  No a c c i d e n t s  invo lv ing  more than  two v e h i c l e s  were r eco rded .  

The s e v e r i t y  of t r u c k  a c c i d e n t s  invo lv ing  t i r e  f a i l u r e  on t h e  

Pennsylvania  Turnpike is  compared w i t h  t h a t  of t r u c k s  a l o n e  and 

w i t h  a l l  o t h e r  v e h i c l e s  on Table XVIII. The comparison is  gener- 

a l l y  s i m i l a r  t o  l i k e  comparisons f o r  t h e  Ohio and Indiana  Turn- 

p i k e s ,  i n  t h a t  t h e  l i k e l i h o o d  of - not being i n j u r e d  i n  a  t r u c k  

a c c i d e n t  invo lv ing  t i r e  f a i l u r e  i s  h ighe r  than  f o r  o t h e r  a c c i d e n t s .  

The s i n g l e  f a t a l i t y  r e s u l t i n g  from a  t r u c k  t i r e  f a i l u r e  

a c c i d e n t  amounts t o  1,2[$ of a l l  such a c c i d e n t s  on t h e  Pennsylvania  

Turnpike.  Th i s  cor responds  t o  a  f a t a l i t y  r a t e  of 0.012 f a t a l i t i e s  

pe r  a c c i d e n t .  A t o t a l  of 232 f a t a l i t i e s  were recorded  i n  184 

f a t a l  a c c i d e n t s  of a l l  t ypes  on t h e  Turnpike dur ing  t h i s  p e r i o d .  

In terms of t h e  t o t a l  of 11,492 a c c i d e n t s ,  1.60% of t h e  a c c i d e n t s  

r e s u l t e d  i n  a t  l e a s t  one f a t a l i t y ,  wh i l e  t h e  o v e r a l l  f a t a l i t y  

r a t e  was 0 .020  f a t a l i t i e s  pe r  a c c i d e n t .  On t h e  Pennsylvania  

Turnpike,  t hen  t h e  l i k e l i h o o d  of a t  l e a s t  one person being k i l l e d  

i n  a  t r u c k  a c c i d e n t  invo lv ing  t i r e  f a i l u r e  is  about 3/4 a s  g r e a t  

a s  t h e  l i k e l i h o o d  f o r  a l l  a c c i d e n t s ,  wh i l e  t h e  f a t a l i t y  r a t e  p e r  

acc iden t  is  about h a l f  a s  g r e a t .  Again, however, t h e s e  f i n d i n g s  

a r e  not s t a t i s t i c a l l y  s i g n i f i c a n t  due t o  t h e  sma l l  number of 

f a t a l i t i e s  i n  t r u c k  t i r e - f a i l u r e  a c c i d e n t s .  

Summarizing, t r u c k  a c c i d e n t s  r e s u l t i n g  from t i r e  f a i l u r e s  

account f o r  about 0.73% of a l l  a c c i d e n t s  on t h e  Pennsylvania  Turn- 

p i k e .  A s  w i t h  t h e  Ohio and Indiana Turnpikes ,  t h e  s e v e r i t y  

of t h e s e  a c c i d e n t s  is  s l i g h t l y  l e s s  than  a c c i d e n t s  a s  a  whole.  

Ninety-four  pe rcen t  of t h e  a c c i d e n t s  were s i n g l e - v e h i c l e  involve-  

ments.  P a s t  expe r i ence  i n  reviewing s p e c i f i c  a c c i d e n t  r e p o r t s  

would sugges t  t h a t  many two-vehic le  involvements recorded  a s  





T a b l e  XVIII 

S e v e r i t y  of A c c i d e n t s  I n v o l v i n g  Truck  T i r e  F a i l u r e  

P e n n s y l v a n i a  Tu rnp ike  

No. of I n j u r i e s  0 1 2  3 4  5 6  > 6  

% of  A l l  T ruck  
A c c i d e n t s  I nvo l -  
v i n g  T i r e  F a i l u r e  7 4 . 4  1 7 . 8  5 . 6  0  1.1 1.1 0 0 

'-.; of A 1 1  Truck 
A c c i d e n t s  6 8 . 1  2 1 . 1  6 . 7  2 . 4  0 . 8  0 . 5  0 . 1  0 . 3  

% of A l l  
A c c i d e n t s  



r e s u l t i n g  from t r u c k  t i r e  f a i l u r e  a r e  o f t e n  coded i n c o r r e c t l y - -  

i n c o r r e c t l y ,  t h a t  i s ,  i n  terms o f  t h e  n e e d s  of  t h i s  s t u d y  ( e . g . ,  

a t r u c k  p a r k e d  a t  t h e  s i d e  of  t h e  r o a d  f o r  p u r p o s e s  o f  r epa i r ing ; ;  

a t i r e  and t h e n  b e i n g  s t r u c k  by a  s e c o n d  v e h i c l e  would  be coded z s  

a  t w o - v e h i c l e  a c c i d e n t  i n v o l v i n g  t r u c k  t i r e  f a i l u r e ) .  T h u s ,  i t  is  

l i k e l y  t h a t  t h e  p e r c e n t a g e  o f  s i n g l e - v e h i c l e  i n v o l v e m e n t s  is  e v e n  

g r e a t e r .  

3 . 4  T e x a s  A c c i d e n t  Data  

{ccident d a t a  f o r  t h e  S t a t e  o f  T e x a s  a r e  s t o r e d  a t  HSRI i n  

s e v e r a l  se ts  of  a c c i d e n t  f i l e s .  T h e s e  i n c l u d e  Bexar  County  (San 

.Anton io ) ,  a  55 sample  o f  a c c i d e n t s  from t h e  e n t i r e  S t a t e ,  f a t a l  

a c c i d e n t s ,  and t r u c k  a c c i d e n t s .  The d a t a  c o v e r  t h e  y e a r s  1969 

t h r o u g h  1 9 7 2 .  These  d i s c u s s i o n s  w i l l  be  c e n t e r e d  on  t h e  t r u c k  

a c c i d e n t  f i l e s .  As w i t h  t h e  P e n n s y l v a n i a  T u r n p i k e  d a t a ,  o n l y  

t h e  a c c i d e n t  d a t a  f i l e s  were  i n t e r r o g a t e d ;  i n d i v i d u a l  a c c i d e n t  

y e p o r t s  w e r e  n o t  examined .  T h e l B e f o r e ,  t h e  numbers of t r u c k  

a c c i d e : ~ t s  r e s u l t i n g  f rom t i r e  f a i l u r e  a r e  p r o b a b l y  i n f l a t e d  

somewhat,  a s  a r e  t h e  number o f  a c c i d e n t s  i n v o l v i n g  more t h a n  one  

v e h i c l e .  

A summary o f  t r u c k  a c c i d e n t  s t a t i s t i c s  i n v o l v i n g  t i r e  f a i l u r e  

f o r  t h e  S t a t e  of T e x a s  i s  g i v e n  i n  T a b l e  X I X .  About 2 . 6 5  o f  

a l l  a c c i d e n t s  i n  T e x a s  d u r i n g  1969-72 i n v o l v e d  t r u c k s .  Of a l l  

t r u c k  a c c i d e n t s ,  0 . 8 6 %  were r e p o r t e d  a s  h a v i n g  been  c a u s e d  by 

t i r e  f a i l u r e .  T h e s e  r e p r e s e n t  0.0237L o f  a l l  a c c i d e n t s ,  S i x t y  

p e r c e n t  o f  t h e  v e h i c l e s  i n v o l v e d  w e r e  s t r a i g h t  t r u c k s ,  36YG mere  

t r a c t o r - s e m i - t r a i l e r  r i g s ,  and 4% w e r e  o t h e r  t y p e s .  J u s t  o v e r  

90'; o f  t h e  a c c i d e n t s  w e r e  s i n g l e - v e h i c l e  i n v o l v e m e n t s .  No a c c i -  

d e n t s  i n v o l v i n g  more t h a n  two v e h i c l e s  were r e c o r d e d .  

The s e v e r i t y  o f  t r u c k  a c c i d e n t s  i n v o l v i n g  t i r e  f a i l u r e  i s  

compared w i t h  t r u c k s  a l o n e  and w i t h  a l l  o t h e r  v e h i c l e s  on  T a b l e  XX. 

C n l i k e  t h e  t u r n p i k e  d a t a ,  t r u c k  t i r e - f a i l u r e  a c c i d e n t s  were a 

b i t  more s e v e r e  t h a n  o t h e r  a c c i d e n t s  i n  T e x a s .  T h e  c h a n c e  of no  

i n j u r i e s  i n  a  t r u c k  t i r e - f a i l u r e  a c c i d e n t  is l ess  t h a n  f o r  t h e  

o t h e r  k i n d s  o f  a c c i d e n t s  compared,  and  t h e  c h a n c e  o f  a t  l e a s t  one  

i n j u r y  is  g r e a t e r .  





T a b l e  XX 

S e v e r i t y  of A c c i d e n t s  I n v o l v i n g  T i r e  F a i l u r e  
S t a t e  of T e x a s  

No. of I n j u r i e s  0 1 2 3 4  5 6 > 6 

$ of A l l  T r u c k  
A c c i d e n t s  I n v o l -  
v i n g  T i r e  F a i l u r e  6 8 . 1  2 7 . 7  2 . 5  1.1 -- - -. -- -- 

% of A 1 1  T r u c k  
A c c i d e n t s  8 2 . 6  13.1 3 .3  0 . 7  0 .2  0 . 1  -- -- 
C;. of A l l  1 
A c c i d e n t s  7 9 . 9  1 4 . 0  4 . 2  1.1 0 . 5  0 .2  0 . 1  -- 

1 5: sample of A l l  Texas A c c i d e n t s  



The 12 f a t a l i t i e s  r e s u l t i n g  from t ruck  a c c i d e n t s  involving 

t i r e  f a i l u r e  occurred i n  11 acc iden t s  - 3.0% of a l l  such acc iden t s .  

T h i s  r e s u l t s  i n  a  f a t a l i t y  r a t e  of 0.034 f a t a l i t i e s  per  acc iden t .  

A t o t a l  of 764 f a t a l i t i e s  were recorded i n  634 f a t a l  a cc iden t s  i n  

t h e  5% sample of a l l  a cc iden t s  i n  t h e  S t a t e  of Texas f o r  t h i s  

pe r iod .  In terms of the  t o t a l  of 78,317 acc iden t s  i n  t h e  5% 

sample, 0.81% of t h e  acc iden t s  r e s u l t e d  i n  a t  l e a s t  one f a t a l i t y .  

The o v e r a l l  f a t a l i t y  r a t e  i n  t h e  sample i s  0.0097 f a t a l i t i e s  per  

acc iden t .  In t he  S t a t e  of Texas, then ,  t h e  chance of a t  l e a s t  

one person being k i l l e d  i n  a  t r uck  acc iden t  involving t i r e  f a i l u r e  

i s  about t h r e e  t imes a s  g r e a t  a s  f o r  a l l  a c c i d e n t s .  

In summary, t ruck  acc iden t s  involving t i r e  f a i l u r e  a s  a  

causa t ion  f a c t o r  account f o r  about 0.023% of a l l  a c c i d e n t s  i n  

Texas. The s e v e r i t y  of t he se  acc iden t s  i s  somewhat g r e a t e r  than 

t h e  t y p i c a l  a cc iden t .  About 90% of t he se  acc iden t s  involved j u s t  

a  s i n g l e  v e h i c l e ,  whi le  no acc iden t s  were recorded which involved 

more than two v e h i c l e s .  The makeup of t h e  veh i c l e  popula t ion i n  

t he  Texas d a t a  is somewhat d i f f e r e n t  than t h a t  found i n  s i m i l a r  

tu rnp ike  d a t a  f i l e s .  While t he  p ropor t ion  of s t r a i g h t  t r u c k s  

va r i ed  between 6 and 21% i n  the  d a t a  f o r  t h e  t h r e e  t u rnp ikes ,  t h e  

same percentage f o r  t h e  Texas d a t a  was about 60%. This  d i f f e r e n c e ,  

coupled w i t h  t he  f a c t  t h a t  t he  gene ra l  cha rac t e r  of t h e  road s y s -  

tem i n  Texas i s  s u b s t a n t i a l l y  d i f f e r e n t  than t h a t  of t h e  t u rnp ikes ,  

probably accounts f o r  t he  d i f f e r e n c e s  i n  r e s u l t s .  



6 . 0  CONCLUSIONS 

4 summary of t he  var ious  sources  of accident  da ta  is sho~t~n o : ~  p .  5 ,  

Table I .  Although the  da t a  , represen t  s e v e r a l  kinds of t r a f f i c  

environments, t i r e  maintenance p r a c t i c e s ,  e t c . ,  comparative measures 

a r e  remarkably s i m i l a r  i n  many r e s p e c t s .  The primary conclusions 

a r e  l i s t e d  a s  fo l lows :  

1. In gene ra l ,  a  t r uck  accident  r e s u l t i n g  from t i r e  

f a i l u r e  is  a  s ing le -veh ic le  accident  (85% t o  99% 

of the  t ime) which involves  n e i t h e r  i n ju ry  (60% 

t o  80% of the  t ime)  nor death (96% t o  99% of t h e  

t i m e ) .  

2 .  Truck acc iden ts  involving t i r e  f a i l u r e s  on the  Ohio, 

Indiana,  and Pennsylvania Turnpikes represen t  about 

4 t o  5'7 of a l l  t ruck  acc iden t s  a n d  about 0.75y3 t o  

1.1;; of a l l  a cc iden t s .  

3 .  Truck acc iden ts  involving t i r e  f a i l u r e  represen t  

about 0.8% of a l l  acc iden ts  repor ted t o  t h e  Bureau 

of Motor C a r r i e r  Safety and about 0.02% of a l l .  

acc iden ts  repor ted i n  the  S t a t e  of Texas. 

4 .  Accident da ta  from a  s p e c i f i c  commercial c a r r i e r  

i n d i c a t e s  t h a t  a  t i r e  f a i l u r e  accident  occurs  

about once i n  every 10 mi l l i on  t o  17 mi l l i on  veh ic le  

mi l e s .  

5 ,  Other da t a  from a  second commercial c a r r i e r  i n d i c a t e s  

t h a t  a  t i r e  f a i l u r e  occurs about once every 7,600 

veh ic le  mi les .  

6 .  The combined r a t e s  of 4 .  and 5. suggest  t h a t  about 

one t i r e  f a i l u r e  i n  1,300 t o  2 ,200 r e s u l t s  i n  an 

acc iden t .  

7 .  The i n j u r y  r a t e  i n  t ruck  acc iden ts  involving t i r e  

f a i l u r e  i s  lower than t h a t  f o r  o the r  t r uck  acc iden t s  

and f o r  acc iden t s  a s  a  whole on each of the  t u rnp ikes .  

The r a t e  i n  t he  S t a t e  of Texas i s  higher .  



8 .  The f a t a l i t y  r a t e  f o r  t ruck  acc iden ts  involving 

t i r e  f a i l u r e  i s  g r e a t e r  than t h a t  f o r  acc iden ts  

a s  a  whole i n  the  S t a t e  of Texas and on t h e  

Indiana Turnpike, but l e s s  than t h a t  f o r  acc iden ts  

a s  a  whole on the  Ohio and Pennsylvania Turnpikes. 

9 .  Between 7% and 13% of a l l  t r a c t o r  and t r a i l e r  u n i t s  

inspected i n  the  BMCS "Safety Road Check Program" 

were found t o  have had a t  l e a s t  one de fec t i ve  t i r e .  

Defective t i r e s  were found on 4% t o  9% of t he  

t r a c t o r  u n i t s  and on 11% t o  18% of the  t r a i l e r  u n i t s .  

10. In a  two-day check of t i r e  operat ing p r a c t i c e s ,  t he  

BMCS found t h a t  about 4% of the  inspected t r a c t o r -  

s e m i t r a i l e r  u n i t s  had f ron t  ax l e s  which were poten- 

t i a l l y  overloaded. Detai led checks f u r t h e r  suggested 

t h a t  a s  much a s  60% of the  f ron t  t i r e s  were under- 

i n f l a t e d .  

11. Truck acc iden ts  involving f ron t  t i r e  f a i l u r e  (most 

o f t en  t he  r i g h t  f ron t  t i r e )  a r e  usual ly  caused by 

l o s s  of c o n t r o l ;  acc iden ts  r e s u l t i n g  from t r a i l e r  

t i r e  f a i l u r e s  almost always involve a  t i r e  f i r e .  



7 . 0  RECOMMENDATIONS 

Should t h e r e  be i n t e r e s t  i n  pursuing t h i s  t o p i c  f u r t h e r ,  

t he re  a r e  s eve ra l  a d d i t i o n a l  s t u d i e s  which a r e  recommended which 

would y i e l d  a d d i t i o n a l  and more s p e c i f i c  conclus ions .  'The f i r s t  

of these  would involve a  program s i m i l a r  t o  t he  one c a r r i e d  out 

by Baker and McIl ra i th  [19-221 f o r  automobile t i r e s .  

1. Each t ruck  accident  purportedly r e s u l t i n g  from 

t i r e  f a i l u r e  should be c a r e f u l l y  i nves t i ga t ed  

t o  determine whether t h e  t i r e  f a i l e d  before o r  

a s  a  r e s u l t  of t h e  acc iden t ,  

2 .  A more d e t a i l e d  review of t i r e  use p r a c t i c e s ,  

involving inspec t ions  a t  we igh iw  s t a t i o n s ,  

t ruck  s t o p s ,  e t c .  should be undertaken t o  de f ine  

s t a t i s t i c s  f o r  overloading,  under - in f la t ion ,  

t r e a d  wear, use of recaps ,  e t c .  

3 .  A more d e t a i l e d  review of t ruck  t i r e  f a i l u r e  

r a t e s  (not  necessar i ly  followed by an acc iden t )  

i s  needed so t h a t  a  more accura te  view of t ruck 

t i r e  f a i l u r e s  can be e s t a b l i s h e d .  

Such s t u d i e s  would lead t o  a  broader and more ob j ec t i ve  under- 

s tanding of t h e  var ious  f a c t o r s  surrounding t ruck  t i r e  f a i l u r e s .  

Second, w i t h  regard t o  e x i s t i n g  and proposed r egu la t i ons :  

4 .  Proposed r egu la t i ons  and maintenance p r a c t i c e s  

should be c r i t i c a l l y  assessed  t o  develop a  c l e a r  

d e f i n i t i o n  of t h e i r  b e n e f i t s  and assoc ia ted  c o s t s .  

A s  a  b a s i s  f o r  doing t h i s ,  e x i s t i n g  r egu la t i ons  

and maintenance p r a c t i c e s  should be s i m i l a r l y  

examined. 

The s t u d i e s  r e f e r r e d  t o  i n  t he  above fou r  recommendations would 

lead t o  a  more d e f i n i t i v e  p i c t u r e  of t he  s t a t u s  of s a f e t y  i n  

t ruck  t i r e  use .  
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