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About 2:19 p.m. on J u l y  21,  1977, a dump truck loaded with 1 7  tons 
of s tone was eastbound on U.S. Route 50 near Chantil ly,  Virginia ,  when 
i t  v io la ted  a r e d  t r a f f i c  s igna l  a t  an in t e r sec t ion  and s t ruck  a northbound 
automobile on Virginia  Route 28. The automobile's four  occupants were 
k i l l ed .  

The i so l a t ed  in t e r sec t ion  has  single-point vehic le  de tec t ion  on 
each approach and i n  t h e  le f t - turn  s l o t s  on U.S. Route 50. The actuated 
con t ro l l e r  i s  capable of varying the  cyc le  length and the  green and red 
i n t e r v a l s  within the  cyc le  i n  response t o  t raff ic  demand. Clearance i s  
provided by a 6-second yellow in te rva l .  

A s  t h e  dr iver  approached the  in te rsec t ion ,  the t raff ic  signal 
changed from red t o  green t o  yellow i n  a shor t  t i m e  period, probably 
near t he  15 112 seconds minimum possible.  
s igna l  had changed rapidly and t h a t  he had thought i t  was malfunctioning. 

The major ob jec t ives  of Signal  timing and phasing are t o  provide 
s a f e  and e f f i c i e n t  t r a f f i c  movements. Clearance i n t e r v a l s  are an e s s e n t i a l  
p a r t  of s igna l  timing. 
i n t e r v a l  w i l l  terminate, and should be set long enough t o  allow a motorist  
t o  s a fe ly  bring h i s  vehic le  t o  a s top,  o r  i f  he i s  too c lose  t o  s top,  t o  
proceed safe ly  through the  in te rsec t ion .  
single-point detect ion,  t h i s  of ten  requi res  long yellows. Recent research 
ind ica tes  t h a t  long yellow clearances may be  hazardous because many 
d r ive r s  w i  1 dr ive  through the yellow when they could have comfortably 
stopped. d The research a l s o  ind ica tes  t h a t  the  use of sho r t e r  yellow 

The d r ive r  s ta ted  t h a t  t he  

Yellow i s  used t o  warn t r a f f i c  t h a t  a green 

On high-speed approaches with 

I 1/ Tammen, Johnson, Kinzel and Mimiaga, "Clearance Intervals--A L i t e ra tu re  
Review and Appraisal," Federal  Highway Administration Contract DOT 
FH-11-8783, March 1977. 

2403 



I 

clearance i n t e r v a l s  with second o r  all-way red clearances general ly  w i l l  
reduce accidents  a t  hazardous loca t ions ,  because it reduces t h e  abuse 
of the  yellow clearance i n t e r v a l  and decreases the  number of vehicles  
en ter ing  on red  after the  s igna l  f o r  the  cross  s t r e e t  has turned t o  
green. 

The Commonwealth of Virginia  and other  S ta t e s  a r e  usual ly  guided by 
the  Manual on Uniform Tra f f i c  Control Devices (MUTCD). However, the  
MLPTCD does not provide s u f f i c i e n t  guidance i n  the  s e t t i n g  of clearance 
in t e rva l s .  The MUTCD s t a t e s  t h a t  the  yellow change i n t e r v a l  should have 
a range of 3 t o  6 seconds, t h a t  the  longer i n t e r v a l s  are appropriate  t o  
higher approach speeds, and t h a t  t he  yellow i n t e r v a l  may be followed by 
a short ,  all-way red clearance in t e rva l .  

The importance of t he  proper s e t t i n g  of the  yellow clearance 
i n t e r v a l  and use of all-way red clearance i n t e r v a l s  i n  reducing accidents  
i s  not un iversa l ly  recognized. Research i n  t h i s  f i e l d ,  such a s  t h a t  
being done under Federal  Highway Administration (FHWA) Contract DOT-E'H- 
11-8783, should be widely disseminated t o  those responsible f o r  s igna l  
design and operations t o  b e t t e r  insure nationwide uniformity and sa fe r  
i n t e r s e c t i o n  design. 

Related t o  the  use of clearance i n t e r v a l s  i s  the  problem of de tec tor  
placement a t  high-speed, i so l a t ed  in te rsec t ions .  Single-point de tec t ion  
allows l i m i t e d  options i n  cont ro l  s t ra tegy .  Multiple-point de tec t ion  
allows many more options and can provide f o r  s a f e r  operat ion of high- 
speed, i s o l a t e d  in te rsec t ions .  The Safety Board recognizes t h a t  t he  
FHWA has  sponsored research i n  vehic le  de tec tor  placement for  high- 
speed, i s o l a t e d ,  t raff ic-actuated in t e r sec t ion  control ,  published i n  May 
1977 (FHWA Ru-7731), and research, not ye t  completed, on i n t e r s e c t i o n  
cont ro l  t o  improve t r a f f i c  operat ions and reduce accidents  (DOT-E'H-11- 
8783). The l a t t e r  repor t  dea l s  with the  length of yellow and all-way 
red clearances and has been d i s t r ibu ted  t o  FHWA regional  and d iv i s ion  
o f f i c e s  and t o  each S t a t e  highway agency. 
have been scheduled to  i n s t r u c t  t hose  personnel responsible  f o r  s igna l  
design and operat ions i n  the  appl ica t ion  of t he  r e s u l t s  of the  study. 

However, no formal workshops 

In t he  pas t ,  t he  FHWA has sponsored workshops and seminars i n  
t r a f f i c  engineering subjec ts .  
engineers responsible  f o r  t h e  design and operation of t r a f f i c  s igna l s  t o  
explain appl ica t ions  of t he  research f indings i n  the  above reports .  
Such t r a i n i n g  w i l l  i n su re  more rapid adoption of t he  research r e s u l t s  
and provide f o r  s a fe r  i n t e r sec t ion  design. 

Similar courses should be given t o  t r a f f i c  



Therefore, the National Transportation Safety Board recommends that 
the Federal Highway Administration: 

Sponsor regional seminars to inform and train personnel 
responsible for traffic signal design and operation 
regarding the research results promulgated in reports 
F?MA RD-7731 and DOT F1I-11-8783. (Class 11, Priority 
Action) (H-78-55) 

KING,  Chairman, McADAMS, HOGUE, and DRIVER,  Members, concurred in 
the above recommendation. 




