
NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

ISSUED: May 1, 1978 

Forwarded to: 

Honorable W i l l i a m  M. Cox 

400 Seventh S t r e e t ,  S.W. 
Washington, D.C. 20590 H-78-19 i -  
About 4:20 p.m., on J u l y  14,  1977, a 1972 Ford sedan southbound on 

U.S. Route 69 about 19.4 miles south  of McAlester, Oklahoma, went ou t  of 
c o n t r o l  on w e t  pavement, crossed t h e  c e n t e r l i n e  sideways, and c o l l i d e d  
wi th  a northbound Midas Mini Motor Home. A l l  six persons i n  t h e  sedan 
were k i l l e d ;  the d r i v e r  and r i g h t  f r o n t  passenger in t h e  motor home were 
a l s o  k i l l e d  and t h e  s i x  o t h e r  passengers  of the motor home were in ju red .  A/ 

The Nat iona l  Transpor ta t ion  Safety Board determines t h a t  t h e  probable  
cause of t h i s  acc ident  was a combination of the low sk id  r e s i s t a n c e  of 
the w e t  road su r face  and t h e  lax opera t ing  maintenance by t h e  owner of 
t h e  Ford sedan which permi t ted  t h e  u s e  of an unsafe  tire and t h e  imbalanced 
c a p a b i l i t y  of t h e  brake system. A f a c t o r  con t r ibu t ing - to  the  acc iden t  
was the d r i v e r ' s  u n f a m i l i a r i t y w i t h  the  mechanical condi t ion  of che Ford 
sedan. Contr ibut ing t o  the  s e v e r i t y  of the  i n j u r i e s  were the f a i l u r e  of 
the  f r o n t  s e a t  occupants of the  motor home t o  wear the  a v a i l a b l e  s e a t b e l t s  
and the  f a i l u r e  of the  door l a t c h  assembly. 

U.S. 69 i s  a nor th /south  primary highway connecting t h e  no r theas t  
s e c t i o n  of Oklahoma wi th  t h e  Dallas-Ft.  Worth area of Texas. The 
segment of roadway a t  t h e  acc iden t  s i te w a s  cons t ruc ted  i n  t h e  la te  
1950's. It i s  s t r a i g h t  and l e v e l  (with a grade of only C.40 pe rcen t ) ,  
has two 12-foot d r i v i n g  l a n e s  wi th  8-foot paved shoulders  and a crown of 
2 inches  in 1 2  f e e t ,  and i s  bordered on each s i d e  w i t h  4 : l  s lopes  wi th  
grass .  
of a spha l t / conc re t e  Oklahoma type-C m i x .  
project--State-aid P r o j e c t  No. MC3(75)--called f o r  5 pe rcen t  a s p h a l t  
w i th  93 percent  and 44 percent  pass ing  through t h e  3/8-inch and No. 8 

- 1/ For more d e t a i l e d  information read "Highway Accident Report: Midas 

More than  5 m i l e s  of t h e  road w a s  ove r l a id  r e c e n t l y  with 1 inch  
The "job m i x  formula" f o r  t h e  

Mini Motor Home/Automobile Co l l i s ion ,  U.S. Route 69, Near McAlester, 
Oklahoma, Ju ly  1 4 ,  1977" (NTSB-HAR-78-2). 
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sieves, respec t ive ly .  The p r o j e c t  was completed on June 29, 1977, and a 
f i n a l  i n spec t ion  w a s  made on Ju ly  5, 1977. 
noted and the  p r o j e c t  w a s  accepted by the  S t a t e .  

There were no d e f i c i e n c i e s  

Comparison of the s p e c i f i c a t i o n s  of t h e  Oklahoma type-C m i x  with 
t h e  latest  information from t h e  Asphalt  I n s t i t u t e  and t h e  American 
Assoc ia t ion  of State  Highway and Transpor ta t ion  O f f i c i a l s  (AASHTO) 

t h e  Oklahoma type-C m i x  i s  a dense graded m i x  with r e l a t i v e l y  l i t t l e  
coarse  t ex tu re .  
a mix provide t h e  major sk id  r e s i s t a n c e  a t  high speeds. 

Guidel ines  f o r  Skid Resistant Pavement Design," (1976) i n d i c a t e s  t h a t  I ,  

AASHTO'S guide emphasizes t h a t  t h e  coa r se  aggregates  i n  

A t  t h e  reques t  of t h e  Sa fe ty  Board, t h e  Oklahoma Department of 
Transpor ta t ion  conducted locked-wheel s k i d  tests on t h e  5.18-mile 
resur faced  s e c t i o n  of U.S. Route 69 with  emphasis on t h e  v i c i n i t y  of t he  
acc ident .  
of t h e  American Socie ty  f o r  Test ing and Mater ia l  Methods' "Method of 
Skid Res is tance  Measurements," (ASTM) E-274-77. The trailer had no t  
been c a l i b r a t e d  r ecen t ly  a t  a Federal  Highway Administration (FHWA) test 
cen te r .  

The Oklahoma sk id  trailer conformed t o  the  requirements 

The tests were conducted on Ju ly  18 and 28,  1977. A l l  tests were 
made a t  40 mph f o r  t h e  i n s i d e  wheel pa ths  of t h e  acc ident  veh ic l e s .  
J u l y  18 t h e  test sk id  numbers f o r  t he  acc ident  s i t e  were 28 i n  t h e  
northbound l ane  and 27 i n  t he  southbound lane.  On J u l y  28, 1977, t h e  
test s k i d  numbers were 25 f o r  t h e  northbound and 24 f o r  t he  southbound 
lanes .  

On 

In order  t o  a s su re  t h e  comparabi l i ty  of t he  test  sk id  numbers t o  
FHWA gu ide l ines  f o r  c o e f f i c i e n t  of f r i c t i o n ,  t h e  FHWA, a t  t h e  reques t  of 
t he  Sa fe ty  Board, r e t e s t e d  t h e  road su r face  f o r  t h e  area of t h e  5.18 
m i l e s  of over lay  and a half-mile  s t r e t c h  of o l d  pavement su r face  immediately 
south of t h e  overlay.  The FHWA sk id  t ra i le r  a l s o  conformed t o  t h e  
requirements of t h e  ASTI4 E-274-77 and had been c a l i b r a t e d  i n  J u l y  1976. 

The FHWA sk id  tests were made on August 31, 1977. 
r e s u l t s  (see attachment) show t h a t  t h e  e n t i r e  length  of t h e  ove r l a id  
road su r face  produced s k i d  numbers lower than  t h e  o ld  road su r face  
immediately south of t h e  over lay .  The overlay a r e a  mean sk id  number was 
23.4 northbound and 18.4 southbound compared t o  t h e  o ld  su r face  mean 
sk id  number of 45.9 northbound. The mean s k i d  numbers f o r  t h e  i n s i d e  
wheel pa ths  a t  t h e  acc ident  s i t e  w e r e  s i g n i f i c a n t l y  lower--18.2 f o r  
northbound t r a f f i c  (motor home) and 11.6 f o r  southbound t r a f f i c  (sedan). 

The p e r t i n e n t  
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Both dry and w e t  s k i d  tests were made us ing  t h e  l e f t - f r o n t  tire and 
then t h e  l e f t - r e a r  t i r e  of t h e  sedan on t h e  FHWA s k i d  trailer. The 
l e f t - f r o n t  tire's average of f ive s k i d  tests w a s  26.5 (wet). The lef t -  
rear tire had an average of 11.6 (wet) af ter  two tests. 

The FHWA a l s o  conducted a modified sandpatch test and an outflow 
meter test on t h e  a c t u a l  acc iden t  si te.  
t o  determine t e x t u r e  depth.  
sand that i s  l eve led  o f f  above t h e  pavement i n  a prescr ibed  manner. 
tests determined t h a t  t h e  southbound inside-wheel pa th  had a t e x t u r e  
depth of 0.004 inch. Curren t ly  t h e r e  are no Federa l  r egu la t ions  r e q u i r i n g  
minimum t e x t u r e  depths.  

The sandpatch tests were made 
This  test uses  a measured quan t i ty  of f i n e  

The 

I n  t h e  inside-wheel pa th  of t h e  southbound l ane ,  drainage times i n  
t h r e e  l o c a t i o n s  measured 286 seconds, 267 seconds, and 609 seconds. In 
p a r a l l e l  l o c a t i o n s  a t  t h e  edge of the road s u r f a c e  the timings were: 
11 .12  seconds, 11.10 seconds, and 11.12 seconds. A s  wi th  the  sandpatch 
tests, t h e r e  a r e  no Federa l  r egu la t ions  o r  gu ide l ines  r e l a t i n g  t o  u s e  o r  
r e s u l t s  of t h e  outflow meter. 

Because t h e  s k i d  resistance of a pavement gene ra l ly  d e t e r i o r a t e s  
wi th  use,  checking s k i d  r e s i s t a n c e  i s  done p e r i o d i c a l l y  a t  problem 
l o c a t i o n s  and on a sampling b a s i s  a t  o the r  l oca t ions .  The c r i t e r i a  
proposed f o r  inc luding  a l o c a t i o n  i n  t h e  p e r i o d i c  schedule  include:  (a)  
high acc ident  experience,  (b) i n d i c a t i o n s  of excessive skidding, (c) 
p o t e n t i a l l y  hazardous loca t ions ,  (d) l o c a t i o n s  where t r a f f i c  volumes are 
heavy, (e) l o c a t i o n s  where t h e  pavement i s  cons t ruc ted  with materials 
known t o  p o l i s h  r a p i d l y ,  and ( f )  l o c a t i o n s  where the pavement i s  i n  poor 
cond i t ion .  

The gu ide l ines  and criteria e s t a b l i s h e d  by the s tandard do n o t  
provide any procedures or c o n t r o l s  t h a t  would a s su re  t h a t  newly cons t ruc ted  
o r  ove r l a id  road s u r f a c e s  are s a f e  f o r  u s e  by t h e  motoring publ ic .  
f i r s t  awareness t h e  State  has  of a n  unsafe  road su r face  is t h e  occurrence 
of an abnormal number of  acc iden t s  o r  excessive skidding.  

The 

An i d e a l  procedure would r e q u i r e  State  and l o c a l  highway departments 
t o  conduct s k i d  r e s i s t a n c e  eva lua t ions  of a l l  newly constructed or 
resurfaced roadways be fo re  they  are opened t o  t h e  publ ic .  An immediate 
eva lua t ion  of s k i d  r e s i s t a n c e  performance should be  another  s t e p  i n  t h e  
q u a l i t y  c o n t r o l  t o  assure that the road surface and t e x t u r e  is in compliance 
wi th  s p e c i f i c a t i o n s  and s a f e t y  p r a c t i c e s .  

I 
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I n  a d d i t i o n  t o  t h e  sk id  t r a i l e r  t h e r e  a r e  o the r  procedures f o r  
t e s t i n g  s u r f a c e  t e x t u r e  t h a t  a r e  not  a s  s o p h i s t i c a t e d .  
and outf low meter t e s t s  being developed by t h e  FEWA t o  cor robora te  t h e  
sk id  tests i n  t h i s  acc ident  i n v e s t i g a t i o n  a r e  simple tests and t h e  
necessary t e s t i n g  equipment a r e  r e l a t i v e l y  inexpensive.  They would 
provide a degree of assurance t h a t  i n  t h e  s p o t s  t e s t e d ,  the  road su r face  
was porous enough t o  l e t  t h e  su r face  water run o f f ,  and i n  t h a t  r e s p e c t ,  
whether t h e  road was s a f e  f o r  t r a v e l .  

The sandpatch 

Therefore,  t h e  n a t i o n a l  Transpor ta t ion  Safe ty  Board recommends t h a t  
the  Federal  Highway Administration: 

Develop expedi t ious ly  procedures t o  determine t h e  sk id  r e s i s t a n t  
c h a r a c t e r i s t i c s  of newly cons t ruc ted  and resur faced  roadways before  
they a r e  opened to t h e  publ ic .  (Class  11, P r i o r i t y  Action) (H-78-19) 

K I N G ,  Chairman, tI.!ulDAMS, HOGLFE, and DRIVER, Members, concurred i n  
t h e  above recommendation. 

Attachment 
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Location 

Inner  travel pa th  
of northbound lane 

Inner  travel pa th  
of southbound l a n e  

Inner  t r a v e l  pa th  
of northbound l ane  
a t  acc ident  s i t e  

Inner travel pa th  
of southbound l a n e  
a t  acc iden t  s i t e  

Number 
of tests* 

1 7  
4(old su r face )  

15 

5 

5 
5** 
2*** 
2 (dry) 
2 (dry) ** 
2 (dry) *** 

Center of northbound 3 
l ane  a t  acc ident  
s i t e  

Center of southbound 3 
l ane  a t  acc iden t  
s i t e  

S t a r t i n g  
p o i n t  

.ni t o  5.18 
5.18 t o  5.72 

.26 t o  4.90 

1.82 

1.74 t o  1 .76 
1.76 t o  1.77 
1.74 to 1.76 

1.76 
1.78 
1.78 

1 .68  t o  1 .95 

1.58 to 1.81 

Mean 
test  
- Speed 

39.5 
39.3 

39.8 

39.6 

40.8 
39.8 
41.0 
40.5 
38.7 
40.2 

39.7 

40.6 

Mean 
s k i d  

number 

2.3.4 
45.9 

18.4 

18.2 

11.6 
26.5 
11.6 
66.7 
64.2 
66 .1  

28.2 

29.9 

* A l l  tests were made on w e t  pavement wi th  ASTM test t i re ,  except  where 
noted.  

** Tests made wi th  the  l e f t - f r o n t  t i re  ( i n f l a t e d  t o  24 p s i )  from t h e  auto- 
mobile involved i n  t h e  acc ident .  

mobile involved i n  t h e  acc ident .  
*** Tests made with t h e  left-rear t i r e  (. inflated t o  24 p s i )  from the auto- 




