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Ans lys i s  o f  t h e  5 DctoDer 1979 z c c i ? e n t  involv ing  a 
T3icycle r i i d e n  oy Y o r r e s t  Xennixg s r d  3 1976 '-ron.ia 
. h i v e x  -3y "rs. Lucy Zazo. 

Submitted t o :  C n w l e s  3. Kirkwoo4 
Scllnlon ,?- Gesringer  C o . ,  L.P.A. 
1222 First ~ ~ ~ t i o n ~ l  rower 
105 S. Kain S t r e e t  
Akron, Ohio 44308 
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1. Stq,te of Ohio Tr3fPic b a s h  Report r iescribing t h e  
Zenning - ZCZO s c c i d e n t  -on 5 OctoSer 1979. 

2.  Sngineer ing  Drawing o f  t h e  Glenw.;ofi Ave. - %yton 
'St i n t e r s e c t i o n  where t h e  s c c i 3 e n t  occurred. 

4. Nei@t  o f  q 1975 Yon'is 2 . loor  s e 3 m  from Rick Case 
Honza I n c . ,  B.kron, Ohio : 2000 poun-ls. 

5. 4pproximste weiyht o f  F o r r e s t  r-len2ing a t  the t ime 

6 .  ~ p p r o x i n x t e  weight o f  Y r s .  Lucy Z s z o :  115 pounds, 
o f  t h e  acc i3er - t :  1 6 5  pounfis. 

7 .  C o e f f i c i e n t s  o f  f r i c t i o n  for rubber  t i r e s  sk idqing  
on d r y  2spha l t  were taken f r o n  t h e  T r s f f i c  Acci4ent 
I n v e s t i g z t i o n  b"%nusl, by  2 ,  Sfwmr,rd 3 d r e r ,  Yorth- 
western Unive r s i ty  'Traf f ic  I n s t i t u t e .  

0 b j ec t i v e  s 

1. To d e t e r z i n e  t n e  spee-l oc t h e  ?ondrl dr iven  by Xrs. 
Z9,ro a t  the  3Etginnimg o?" i t s  ?re-irapsct skid. 

2 ,  To de te rn ine  whether o r  n o t  Krs. Za?o could have 
stop3e-l p r i o r  t o  in-pnct i f  she hsd been t r s v e l i n g  
a t  t h e  25 n!nh speed l i n i t  o r  at 3 lower spee3. 
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I .  De te rg in? t ion  of tine speed of t h e  2 s z o  v e h i c l e  a t  t h e  
stsrt of i t s  ?re-irng-zct s!rid. 

The ?oxice report; gives  t h e  fo l lowing  sBi5rrsz-k 52ta :  
r i q h t  f r o n t  - 2 7  f t  a 3  l e f t  y e w  - 85 f t .  The sk id  as  
shovm on t h e  p o l i c e  r e p o r t  d i F g r m  i s  r e l a t i v e l y  s t r a i g h t  
End t h e r e  i s  no evidence of de fec t ive  b r skes .  The brakes 
on r , l l  four wheels,  t h e r e f o r e ,  zust 'nave Seen neFtrly 
equal i n  e f f e c t i v e n e s s  i n  slowing t h e  v e h i c l e  f o r  t h e  
e n t i r e  l e n g t h  o f  t h e  85 f t  skirl. 

-4, E r s t ,  we w i l l  conpute t h e  FTe-ski3 speed as-u3ing  
no i:Tgzct, flere, t h e  energy o f  n o t i o n  p r i o r  t o  t h e  
s k i d  i s  d i s s i 2 c t e d  2s work i s  done a q a i n s t  the  f r i c t -  
i o n a l  f o r c e  between the t i r e s  end t h e  d r y  t r s v e l e d  
s s y h l l t  f o r  a locked wheel mci ?@net  the  brdces for 
a wheel w3ich i s  n o t  locked. 

Equ2tion: 

Vo = pre- skid speed ranqe 

rsnge for t i r e s  sk id5 ing  on dry trzTrel- 
e3 a s p h a l t  from speeds g r e a t e r  than  

pcI= 3.55 * 0.70 ( c o e f f i c i e n t  o f  f r i c t i o n  

30 m p i l )  
= 3 2 , ~  ft /sec+ 

a ' =  85 ft 

-Result: Pre-skid speed range i s  37 t o  42 nph, 

Com-ent: This r e s u l t  i s  9 true minixurn, spee3 rs\nze 
becsusc; t h e  s lowinz of  "cne Za7o v e h i c l e  
due t o  the  imp2ct 32,s n o t  been. tsken i n t o  
account.  

B. The p o s i t i o n  of the  p o i n t  of i z p a c t  r e l s t i v e  t o  t h e  
st3rt o f  t h e  85 f t  sk id  i s  n o t  cle?zr. The p o l i c e  re-  
F o r t  d i s g r m  indic3 , tes  th=.,t it  occurred  a 9 p r o x i m t e l y  
th ree- four ths  the  wsy a long  t h e  8 5  P t  s3ri5. 
pos i t ion .  o f  i"ilrs. Z ~ Z O ,  h o w e v e r ,  st!ai;pcl. t'nst the c?.r 
stoppe? e t  impic t .  

The ,?e- 

We shall ' cons i2e r  e2ch ? o s s i 3 i l i t y .  

1. T3se 1: S k i d  o f  55 f t  t o  imp3ct and then 4 2 0  f t  
s k i d  to a s t o p .  ?t;rs. Zqzo's 44egosition 

3y t he  c9.r 2 f t e r  i q ' = ? c t .  
stztes t'wt irrr, *-enXing -1 RZS c q r r i e 4  d o n g  

The energy of  motion j u s t  & t e r  inp!.zct Y J ~ S  rlissi- 
-g.tterl Sy doing work a q a i s t  t h e  f r i c t i o n s 1  f o r c e ? .  
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va=  e p z e d  range J u s t  2 f t e r  i x g s c t  
A = '3.55e 0.70 

= 32.2  f t / s e c z  6 = 23 ft 

Resul t :  va= 18.1 d+ 20.5 mph 

Yorr-entu?: i s  coRserve3. -.t ixpqc t .  

Result: vb = 19.7 2 2 . 2  mph 

The energy of no t ion  z t  the  beginaing o f  the ?re-  
impact s k i d  of 65 ft w?s p ,?x t i s . l ly  d iss ipr? ted  2s  
work against t h e  f r i c t i o n s 1  f o r c e s  tire reE%:.in.?,er 
p r o v i d e d  t h e  pre- impwt speed ( Vb ) .  
Equ7.+' . l o a :  Vi.2 = L 4 2  f d, $. lg 

v o =  ?re-skid s?eed r.snge 

p =  32.2  ft /!secl  
da= 65 ft 

Jcr = 9.55 c>O,70  

v*= 19.7 4--+ 22.2 rnph 

Zesu-lt: Pre-ski3 s2!eed range i s  35 t o  43 mph 

2 .  C:qse 2 : -I1 a e  sezon'3. ~ o s s i ~ l l i t y  i s  tist tne 7 ? 7 0  

v e h i c l e  stoppe3 q l n o s t  z t  i n p a c t .  Con- 
s i d e r  sn 82 ft s k i 3  t o  i r q3c - t  2nd then 
a 3 f t  skid t o  9 sto9. Y e  w i l l  r e p e s t  
t h e  c - l c u l s t i o n  f o r  c75e  1 i n  v h z t  f o l l -  
ov;s for C ? T S  2, 
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Pre-iypgct  92 f t  skid. 

dy= 82 f t  

I iesul t :  ?re-skid speed r a g e  is 33 t o  $2 mph. 

11. Determinzt ion o f  t h e  s topp inq  i i s t 2 n c e  f r o 2  9 q e e 5  
o f  25 mph. 

39uzt ion  : 

vo = 
& =  

dJ- = 

Result :  The 


