
Decmber 3, 1960 

9ub:nitted t o :  1 v k e  Charles E. KidxL!_.Lwooc!. 
Scanlon & Gearirrger Co., L,P.A. 
2222 F i r s t  'bational ' A o G e r  
106 S. Main s t r e e t  
Akron, Chfo 44308 

Ka%er ia l s  and Inforrnatfon: 

2 .  Yo determine t h e  speed of vehic le  $1 a t  r;he beginning  
cf its 86 ft pre-impact s k i d ,  

3 .  To detr;rr#line whether or n o t  the 3pi5.ges vah ic le  coufd  
have stopnec! and avoider! t h e  i m D a c r ;  i f  i t  nad  remained 
ir! t h e  c w b  lane  and i f  i t  had b e e n  t r a v e l i n g  50 nph 
2 r i o r  t o  i t s  86 ft s k i d  (as X r .  33riciges indics teci  i n  h i s  
d e p o s i t i o n )  

IC.  'Io determine whether or n o t  t h e  53ridges v e h i c l e  could 
have stopned and avoided the  ix?ac t  i f  nad. beeE t r a v e l i r i g  
50 mph p r i c r  t o  i t s  86 f t  s k i d  and i f  i t  ch3nged f r o m  
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Data:  8. The c o e f f i c i e n t  of f r i c t i o n  Setbieer? ru35er  
t i r e s  and dry t r ave led  a s p h a l t  f r o ?  ap4eds 
g r e a t e r  t h m  30 mph i s  i n  the  r z n g e  0.55 t o  
0.70. From speeds l e s s  than 30 mp’n i t  i s  in 
t h e  range f r o m  0.60 t o  0.eO. 

b. T’he d i s t a n c e  requi red  t o  change lpnss  is approx-  
irclately equal  t o  the  l e n g t h  o f  t h e  veh ic le .  _Yere 
t he  l e n g t h  of the  t r a c t o r - t r a i l e r  is approximately 
60 f t .  

C. The maximum time t o  r e a c t  t o  an a l r eady  obvious 
hazard (veh ic le  #2 skidding i n  the  c w b  l a n e )  
and engage t h e  brakes of t h e  t r a c t o r - t r a i l e r  i s  
0.5 seconds,  

d. The ciistance f r o 3  the  beginning of the 86 ft 
s k i d  t o  inpac t  i s  366 f t  and t h e  d i s t a n c e  f r o m  
t h e  f r o n t  o f  the  t r a c t o r  t o  t h a  rser a x l e  o f  t h e  
t r a i l e r  o f  the  Bridges veh ic le  i s  55 f t ,  

e ,  The 86 ft s k i b a r k s  were l e f t  by t h e  t i r e s  on 
t h e  r e a r  t r a i l e r  ax le  of v e . I c l e  *rl. 

Calcu la t ion :  

A .  I f  t h e  t r a c t o r - t r a i l e r  was t r g v e l i n g  a t  50 mr,h 
p r i o r  t o  its pre-irnpsct s k i d  some of i t s  energy 
of m o t i o n  was dlessipated i n  doing K O F ~  a g a i n s t  
t h e  f r i c t i o n a l  f o r c e  i n  i t s  86 ft s k i d .  The 
rernaindey o f  t he  energy of motion sl?_ot;s up a s  
energy of motion a t  the  end of the  s k i d ,  A s  a 
r e s u l t  we ape ab le  t o  coilrpute t h e  pos t- sk id  
speed e 

Equation : 

where vz = 50 nph (speed a t  t h e  beginr-ing o f  t h e  
s k i d  1 

/LJ, = 0.55 to 0.72 
8 = 32.2 f t / s e c  
A, = 86 f t  
V3 = t h e  speed range a t  t h e  end of t h e  s k i d .  

S e s u l t :  3 = 26.4 t o  32.9 m?h 

B. The d i s t a n c e  t o  change l a n e s  i s  60 f t .  
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C. The distance trp.veled in 0.5 secon6s of reaction 
tine f o r  a speed range of 26.4 to 32.9 mah is 
in the range of 19 to 24 ft. 

D. The stopTing distance f o r  a skid OE dry traveled 
asphalt in the passing lane f r o m  a speed range of 
26.4 to 32.9 mph is determined by considering the 
energy of motion as being dissipated 'cy doing 
work against the frictional f o r c e ,  

Zqua t i on : %a = a 3 
where L)3 = speed range from 26.4 to 32.9 mph 

p ,  0.55 to 0.70 from speeds greater tnan 
30 mph and 0.60 to 0.80 T o r  speeds 
less than 30 mph. 

9 = 3 2 , ~  t/sec* 
= stopping distance fr? the passing lane 

f r o m  a speed racge of 26.4 t o  32.9 m?h. - 

Result: 4= 2% to 66 ft 
The total stopping distance f r o m  the b e s i r r i n g  of the 

86 ft skid and including the 60 ft TO cliange lcries, the 19 
to 24 ft to s e a c t  to the hazasd while ix the passing lane 
and 8 26 to 66 ft range for a stopc:ng skid i n  the passing 
lane is in the range 143 to 236 ft. The 3 r idgs s  tractor- 
traflep, therefore, could have come to z corr,plete stop 
in the p a s s b g  lane between 75 2nd Ili? feet short of the 
impact point if it had initiaIlg been t r a v e l i n g  50 nph. 

Conc1usfons: 

1. 

2. 

a .  

The tractor-trailer driven by Era Bridges (vehicle 
$1.) via3 trsveling at Peast 62 nph when i t  hit the 
car drivrn by I"ir. Ash (vehlcle # Z j .  

If vehicle 81 traveled at constant speed from the 
end of its 86 ft pre-impact skid to impact, then 
its speed at the start of its 86 ft skid was in 
the range of 72 to 75 mph. 

If vehicle #1 was traveling at 50 m?h p-i.ior to its 
pre-impact skid it could have stopned between 159 
and 192 ft short of the impact point by skidding 
to a complete stop in the curb lane. Therefore, 
Xro 3ridges could have avoided the ingact. 



-7- 

4. If v e h i c l e  +l w8s traveling 50 xph p r i o r  t o  its 
pre-impact s k i d ,  i t  c o u l d  have s t o p e d  betwe.;n 
75 and 118 f t  short o f  t h e  i q 3 n c t  p o i n t  even  if 
had changed f r o m  the cu rb  lank to the sout’nbotxTd 
passins lane after its 86 f t  skid. 

. -  
Subxi-ited by: David L. Uhrich, Ph.D. 
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