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About 5:40 p.m~ on July 26, 1990, a truck operated by Double B Sales, 
Inc., transporting eight automobiles entered a highway work zone near Sutton, 
West Virginia, on northbound Interstate Highway 79 and struck the rear of a 
utility trailer being towed by a Dodge Aspen. The Aspen then struck the rear 
of a Plymouth Colt, and the Double B truck and the two automobiles traveled 
into the closed right lane and collided with three West Virginia Department 
of Transportation (WVDOT) maintenance vehicles. 

Fire ensued, and the eight occupants in the Aspen and the Colt died. 
The Aspen, Colt, Double B truck, and two of the three WVD0T vehicles were 
either destroyed or severely damaged. The Double B truckdriver and one 
firefighter sustained minor injuries 

Lapses in attention while driving are a phenomenon that. most drivers 
experience. These lapses in attention have occurred, for example, when one 
cannot remember certain landmarks that were just seen along the route. 
Little is known either about the cognitive processes that occur during long 
duration tasks, such as driving, or about the decisionmaking requirements 
that are needed to make a response. 

A number of theories on vigilance performance, including expectancy, 
signal detection, and arousal, have been proposed in research literature, 
All have limitations in explaining performance in tasks requiring sustained 
attention. While no single theory can comprehensively account for vigilance 
performance, research has shown that vigilance decrements are associated with 
losses in sensory/perceptual sensitivity, with failure to direct and maintain 
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a t t e n t i o n ,  and w i t h  s h i f t s  i n  the  decisionmaking c r i t e r i a  t h a t  govern ac t i ons  
taken ( o r  no t  taken) i n  response t o  t h i s  sensory i n fo rma t ion .2  

Clear  f a i l u r e s  o f  an apparent ly  unimpaired observer t o  de tec t ,  o r  a t  
l e a s t  t o  respond t o ,  s igna ls  l i k e  those associated w i t h  work zone t r a f f i c  
adv i so r ies  suggest a breakdown i n  one o r  more o f  t h e  above-mentioned 
processes, bu t  i t  i s  very  d i f f i c u l t  t o  determine t h e  c h a r a c t e r i s t i c s  o f  work 
zone t r a f f i c  adv i so r ies  t h a t  w i l l  a t t r a c t  and h o l d  a t t e n t i o n ,  p rov ide  more 
r e a d i l y  understandable d i sp lays  o f  c r i t i c a l  i n fo rma t ion ,  and counteract  
p r e d i c t a b l e  decrements i n  d r i v e r s '  v i g i l a n c e  performance. Furthermore, such 
research should i n c l u d e  a wider  range o f  d r i v e r  sensory and perceptual  
a b i l i t i e s ,  such as the  fa t i gued  and t h e  e l d e r l y  d r i v e r .  The Safe ty  Board 
be l i eves  t h a t  t h e  Federal Highway Admin i s t ra t i on  (FHWA) should conduct o r  
sponsor such research"  

A l s o ,  t h e  Safety Board be l ieves  t h a t  t h e  FHWA and t h e  Stat.es should 
develop a d d i t i o n a l  devices and procedures t h a t  appeal t o  t h e  var ious  senses 
i n  o rder  t o  a l e r t  an approaching d r i v e r  t o  the  presence o f  a work zone. 
I n s t a l l a t i o n  o f  "rumble s t r i p s "  a t  decreasing i n t e r v a l s  may cause an 
o therw ise  i n a t t e n t i v e  d r i v e r  t o  perce ive t h a t  h i s  speed approaching a work 
zone i s  t o o  h igh .  Progress ive ly  decreasing t h e  spacing o f  b a r r e l s ,  drums, o r  
bar r i cades  may a l s o  produce an awareness o f  excess speed. 

The t r a f f i c  c o n t r o l  devices i n  t h e  work zone a t  t h e  acc ident  s i t e  were 
i n  s u b s t a n t i a l  compliance w i t h  the  Manual on Uni form T r a f f i c  Cont ro l  Devices 
(MUTCD) and West V i r g i n i a  gu ide l i nes .  The Safe ty  Board be l i eves  t h a t  these 
guide1 ines ,  concern ing s ign ing  and o the r  work zone s a f e t y  fea tures ,  p rov ide  
more than adequate advance warning f o r  a v i g i l a n t  d r i v e r ,  bu t  may be 
inadequate f o r  an i n a t t e n t i v e  o r  o therwise impai red d r i v e r .  To address t h i s  
problem, us ing  t h e  concept o f  t h e  "design d r i v e r "  i n  t h e  establ ishment  o f  
work zone s a f e t y  fea tures  has r e c e n t l y  been advocated.3 Th is  concept 
assumes t h a t  some d r i v e r s  t r a v e l i n g  through t h e  work zone may be impai red due 
t o  a medical c o n d i t i o n  o r  t h e  use o f  a lcohol  o r  o the r  drugs; t he re fo re ,  i n  
t a r g e t i n g  t.hese d r i v e r s ,  t he  use o f  more aggressive s ign ing  and o the r  dev ices 
i s  warranted. Based on i t s  rev iew o f  acc idents  i n v o l v i n g  heavy t r u c k s  t h a t  
found i n a t t e n t i o n  due t o  f a t i g u e  a s i g n i f i c a n t  causal f a c t o r ,  t h e  Safe ty  
Board be l i eves  t h a t  t he  "design d r i v e r "  concept should be expanded and t h a t  
work zone p r o j e c t  managers should t a r g e t  i n a t t e n t i v e / f a t i g u e d  d r i v e r s ,  as 
w e l l  as impai red d r i v e r s ,  when des ign ing work zone s a f e t y  fea tures .  

The f l a g g e r  a t  t h e  acc ident  s i t e  was pos i t i oned  200 t o  210 f e e t  be fore  
t h e  bump. The MUTCD s ta tes ,  "Flagger s t a t i o n s  s h a l l  be l o c a t e d  f a r  enough i n  

' ,  

2 o e m b e r ,  W . N . ,  a n d  W a r n ,  J.S., P s v c h o l o q v  o f  P e r c e p t i o n ,  2 n d  e d i t i a n ,  
H o l t ,  R i n e h a r t  a n d  W i n s t o n ,  1 9 7 9 ;  a n d  U i c k e n s ,  C.D., E n s i n e e r i n q  P s v c h o l a q y  
a n d  H u m a n  P e r f o r m a n c e ,  C h a r l e s  E. M e r r i l l  P u b l i s h i n g  C o m p a n y ,  C o l u m b u s ,  
O h i o ,  1984. 

3 L e n i s ,  R u s s e l l  M., llwork Z o n e  S a f e t y ;  U s i n g  W h a t  U e  K n o w ;  R o a d  U s e r  
C h a r a c t e r i s t i c s  in H i g h n a y  W o r k  Zones,*' H a n d o u t  at t h e  T r a n s p o r t a t i o n  
R e s e a r c h  B o a r d ' s  w o r k s h o p  o n  H u m a n  F a c t o r s  i n  T r a n s p o r t a t i o n ,  J a n u a r y  1991. 
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advance o f  t h e  work s i t e ,  so t h a t  approaching t r a f f i c  w i l l  have s u f f i c i e n t  
d is tance t o  reduce speed be fore  en te r ing  t h e  p r o j e c t .  Th is  d i s tance  i s  
r e l a t e d  t o  approach speed and phys ica l  cond i t i ons  a t  t he  s i t e ;  however, 200 
t o  300 fee: i s  des i rab le . "  I n  add i t i on ,  t h e  WVDOT manual recommends t h a t  the 
f l a g g e r  s t a t i o n  should be i n  advance of t he  work s i t e  so t h a t  t h e  
"approaching t r a f f i c  w i l l  have s u f f i c i e n t  d is tance t o  reduce speed be fore  
e n t e r i n g  t h e  p r o j e c t  . . . 500 f e e t  i s  des i rab le . "  The placement o f  t he  
f l a g g e r  compl ied w i t h  MUTCD gu ide l ines ,  bu t  n o t  w i t h  the  WVDOT manual. The 
FHWA i s  c u r r e n t l y  r e v i s i n g  t h e  MUTCD p e r t a i n i n g  t o  work zone f l a g g e r  
placement. The Safe ty  Board be l i eves  t h a t  t he  MUTCD should p rov ide  f o r  
f l a g g e r  placement based on ac tua l  v e h i c l e  approach speed, pavement 
cond i t i ons ,  commercial veh ic le  dece le ra t i on  ra tes ,  and t h e  "des ign d r i v e r "  
concept"  

Both t h e  MUTCD and WVDOT manuals a l so  s t a t e  t h a t  t he  f l a g g e r  should be 
i n  a p o s i t i o n  t o  warn workers o f  approaching danger, such as  o u t - o f - c o n t r o l  
veh ic les .  However, t h e  g rea te r  t h e  d is tance o f  f l a g g e r  placement ahead o f  
t h e  ac tua l  work area, t he  more d i f f i c u l t  i t becomes t o  warn workers i n  t h e  
zone o f  an e r r a t i c  veh ic le ' s  approach. The Safe ty  Board concludes t h a t  t he  
MUTCD and WVDOT manuals should a l s o  be rev i sed  t o  encourage the  use o f  
aud ib le  devices,  such as  warning horns, by f l aggers  t o  warn highway workers 
o f  t he  approach o f  e r r a t i c  veh ic les .  The sounding o f  such a dev ice  may a l s o  
serve t o  a l e r t  an i n a t t e n t i v e  d r i v e r .  

Therefore,  t h e  Nat ional  Transpor ta t ion  Safe ty  Board recommends t h a t  t he  
Federal  Highway Admin i s t ra t i on :  

Conduct research t o  determine: a)  what c h a r a c t e r i s t i c s  o f  
work zone t r a f f i c  adv i so r ies  work bes t  t o  counter  d r i v e r  
i n a t t e n t i o n ,  and b)  how t o  p rov ide  more r e a d i l y  
understandable d i sp lays  o f  c r i t i c a l  i n fo rma t ion .  Use t h e  
r e s u l t s  o f  t h i s  research t o  des ign b e t t e r  and more 
meaningful  work zone t r a f f i c  adv isor ies .  (Class 111, 
Longer-Term Act ion)  (H-91-27) 

Encourage the  use o f  work zone s a f e t y  devices and 
procedures, such a "rumble s t r i p s , "  t h a t  a l e r t  t h e  
va r ious  senses. (Class 11, P r i o r i t y  Ac t i on )  (H-91-28) 

Encourage the  use o f  t h e  "design d r i v e r "  concept, which 
assumes t h a t  some d r i v e r s  are impai red o r  i n a t t e n t i v e ,  i n  
des ign ing  work zone s a f e t y  fea tu res  and s ign ing .  
( C l a s s  11, P r i o r i t y  Ac t ion)  (H-91-29) 

Revise Sect ion 6F-5 o f  t h e  Manual on Uni form T r a f f i c  
Cont ro l  Devices t o  e s t a b l i s h  recommended d is tances  f o r  
p o s t i n g  f l aggers  a t  work zones based on t h e  l e g a l  speed 
l i m i t  approaching the  zone. (Class 11, P r i o r i t y  Ac t ion)  
(H-91-30) 
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Add a section t o  the Manual on Uniform Traffic Control 
Devices encouraging or requiring the use of audible 
warning devices, such as horns, by work zone flaggers to 
alert highway workers of the approach of an erratic 
vehicle. (Class 11, Priority Action) (H-91-31) 

Also, the Safety Board issued Safety Recommendations H-91-14 t o  the 
Double B Auto Sales, Inc.; H-91-15 through -21 to the West Virginia 
Department of Transportation; H-91-22 through -25 to the State of New York; 
and H-91-26 t o  the National Automobile Transporter’s Association. 

KOLSTAD, Chairman, COUGHLIN, Vice Chairman. LAUBER, BURNETT, and HART, 
Members, concurred in these recommendations. 

@. Chairman Kolstad 


