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A B S T R A C T  

From t h e  beginning o f  t h i s  p r o j e c t ,  t ime h a s  been 

spen t  s o l e l y  on t h e  i n v e s t i g a t i o n  of l e f t  t u r n  design a s  

w a r r a n t e d  by magnitudes of de l ay .  

A t  t h e  p re sen t  t ime,  video r eco rde r s  and t ime l a p s e  

photography have been i n v e s t i g a t e d  a s  methods of c o l l e c t i n g  

de lay  d a t a .  Data recorded w i t h  t h e s e  techniques  have so f a r  

been found t o  be e i t h e r  i n a c c u r a t e  or unusable .  

Following s a t i s f a c t o r y  development o f  delay  measure- 

ment t echn iques ,  d a t a  from approximately t en  s i t e s  w i l l  be 

c o l l e c t e d .  These d a t a  w i l l  be compared t o  o u t p u t  from t h e  

UTCS-1 computer s imula t ion  program a v a i l a b l e  from t h e  Federal  

Highway Adminis t ra t ion .  I f  s imula ted  de lay  from t h e s e  s i t e s  

ag rees  w i t h  f i e l d  d a t a ,  then the s imula t ion  program w i l l  be 

used i n  development of war ran t s .  I f  s imu la t ion  ou tpu t  a n d  

f i e l d  da t a  do n o t  a g r e e ,  then a l a r g e r  number o f  i n t e r s e c t i o n s  

w i l l  be used a s  a d a t a  base f o r  development o f  war ran t s .  



HIGHLIGHTS 

One approach  t o  an i n t e r s e c t i o n  was s t u d i e d  on s e v e r a l  

d i f f e r e n t  o c c a s i o n s .  The approach  s t u d i e d  was t h e  eas tbound  

approach  t o  t h e  i n t e r s e c t i o n  o f  Rou te  U . S .  1 and F r a n k l i n  

C o r n e r  Road n e a r  T r e n t o n ,  New J e r s e y .  

I n  t h e  f i r s t  s t u d y ,  v i d e o  cameras were mounted i n s i d e  

a van  p o s i t i o n e d  a p p r o x i m a t e l y  650 f e e t  u p s t r e a m  f r o m  t h e  

s t o p - l i n e  o f  t h e  i n t e r s e c t i o n  ( F i g u r e  1 ) .  One v i d e o  camera 

was aimed u p s t r e a m  o f  t h e  van and r e c o r d e d  v e h i c l e s  a p p r o a c h -  

i n g  t h e  i n t e r s e c t i o n .  The second camera was a imed downst ream 

o f  t h e  van and r e c o r d e d  v e h i c l e s  l e a v i n g  t h e  i n t e r s e c t t o n .  A 

d i g i t a l  c l o c k  was super imposed  on  each camera t o  keep t r a c k  

o f  i n b o u n d  and ou tbound  t i m e s  o f  v e h i c l e s  and t r a f f i c  move- 

ments were  r e c o r d e d  f o r  p e r i o d s  o f  f i f t e e n  t o  t h i r t y  m i n u t e s ,  

Upon v i e w i n g  t h e  v i d e o  r e c o r d i n g s ,  i t  was f o u n d  t h a t  

t r u c k s  be tween t h e  camera p o s i t i o n  and t h e  i n t e r s e c t i o n  b l o c k e d  

t h e  v i e w  o f  v e h i c l e s  e x i t i n g  t h e  i n t e r s e c t i o n ,  T h i s  l e d  t o  

g r e a t  d i f f i c u l t y  i n  e s t i m a t i n g  t i m e s  o f  v e h i c l e  d e p a r t u r e s .  

D e l a y s  d e t e r m i n e d  b y  o b s e r v e r s  v i e w i n g  t h e  same a r r i v a l s  and 

d e p a r t u r e s  o f  v e h i c l e s  on t h e  t a p e s  i n d i c a t e d  a w i d e  v a r i a t i o n  

i n  t h e i r  e s t i m a t e s .  T h i s  was a t t r i b u t e d  t o  t h e  p r o b l e m s  i n  

e s t i m a t i n g  v e h i c l e  d e p a r t u r e  t i m e s .  

I t  was f e l t  t h a t  a n  i n c r e a s e  i n  h e i g h t  o f  t h e  camera 

r e c o r d i n g  ou tbound  v e h i c l e s  w o u l d  overcome t h e  p r o b l e m  o f  

t r u c k s  b l o c k i n g  t h e  v i e w .  To o b t a i n  t h i s  h e i g h t ,  t h e  cameras 

were mounted on  a l i f t  t r u c k  p a r k e d  on  t h e  approach ;  however ,  

t h e  t r u c k  n o t i c e a b l y  a f f e c t e d  t r a f f i c  and t h e  d a t a  were  d i s -  

c a r d e d .  P o s i t i o n i n g  t h e  t r u c k  a c r o s s  t h e  i n t e r s e c t i o n  f r o m  
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t h e  approach  a l s o  had a n o t i c e a b l e  " r u b b e r n e c k i n g "  e f f e c t  on 

t h r o u g h  t r a f f i c ,  

Because o f  t h i s  e f f e c t ,  i t  was d e c i d e d  t o  mount t h e  

cameras o n  u t i l i t y  p o l e s  n e a r  t h e  i n t e r s e c t i o n  w i t h  a s s o c i a t e d  

r e c o r d i n g  equ ipmen t  w e l l  away f r o m  t h e  approach,  c o n n e c t e d  t o  

t h e  cameras by  c a b l e s .  T h i s  s h o u l d  make t h e  cameras as  i n c o n -  

s p i c u o u s  a s  p o s s i b l e  and g i v e  adequa te  h e i g h t .  A t  p r e s e n t ,  

r e c o r d i n g  a c t i v i t i e s  a r e  d e l a y e d  due t o  t h e  w a i t  f o r  t h e  

d e l  i v e r y  o f  m o u n t i n g  hardware .  

I n  a d d i t i o n  t o  v i d e o  r e c o r d i n g ,  t i m e  l a p s e  p h o t o g r a p h y  

was a l s o  a t t e m p t e d .  However,  t h e  camera used c o u l d  n o t  be  

a d a p t e d  f o r  use  o f  a u t o m a t i c  t i m e  l a p s e  e l e c t r i c  d r i v e  - a 

n e c e s s a r y  f e a t u r e  i f  t h e  camera i s  t o  be r e m o t e l y  mounted. 

Because o f  t h i s ,  t i m e  l a p s e  p h o t o g r a p h y  was n o t  c o n s i d e r e d  

any  f u r t h e r .  

I t  i s  hoped t h a t  t h e  UTCS-1 computer  s i m u l a t i o n  program,  

a v a i l a b l e  f r o m  t h e  F e d e r a l  Highway A d m i n i s t r a t i o n ,  w l l l  a g r e e  

w i t h  t h e  d e l a y  d a t a  o b t a i n e d  when t h e  f i e l d  s t u d i e s  a r e  com- 

p l e t e .  I n  o r d e r  t o  check  t h e  a c c u r a c y  o f  t h e  s i m u l a t i o n  i n  

New J e r s e y ,  a p p r o x i m a t e l y  t e n  ( 1 0 )  i n t e r s e c t i o n s  w i l l  be  used  

f o r  o b t a i n i n g  d e l a y  d a t a .  T h i s  d e l a y  d a t a  w i l l  t h e n  be com- 

p a r e d  t o  t h e  s i m u l a t i o n  d a t a  f o r  t h e s e  i n t e r s e c t i o n s ,  
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If the field data and the simulation output agree, 

then further development o f  delay warrants will be based 

on the output from the UTCS-1 program. 

If the field data do not agree with the simulation 

output, then further studies will be used to develop war- 

rants for left turn design based on delay values collected 

on a larger number of intersections. 


