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ABSTRACT 

A significant reduction in the rates of unusual 

maneuvers in front of a left-hand exit was found after 

diagrammatic signs were installed at the interchange 

of northbound 1-287 with U S  22. A mobile television 

surveillance unit was used to collect the data. The 

volumes, as well as types of unusual maneuvers, are 

summarized in the report by date, hour and number o f  

axles. Studies were made of diagrammatic signs, stan- 

dard signs, as well as original signs. Statistical 

comparisons were made between the three conditions of 

signing. 

The use o f  diagrammatic signs at interchanges 

with left-hand exits shows good potential from both 

a statistical and a logical viewpoint. 
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DIAGRAMMATIC SIGN STUDY 

PHASE I REPORT 

INTRODUCTION 

The use of Diagrammatic Signs has been suggested 

as a method to reduce confusion at exits on the Inter- 

state Highway System. 

staff took 16mm movies and 35mm stills of traffic ap- 

proaching various exits at the interchange of 1-95 and 

1-495 in Washington, D.C. The films show a large num- 

In 1968 the "Blatnik Committee"' 

ber of vehicles swerve, stop, back, etc., in the exit 

gore areas. Among the committee members, it was gener- 

ally assumed that the erratic behavior was a result of 

confusion and that inadequate signing and/or road geo- 

metry were part o f  the problem. The erratic or unusual 

maneuvers shown i n  the films were considered to be symp- 

tomatic of both a hazardous situation and an annoyance 

to many motorists. The frequency of these maneuvers, 

it was felt, might be reduced by the installation of 

signs that more adequately serve the needs of unfamiliar 

as well as familiar motorists. 
lThe Blatnik Committee is a short name for the "Special 
Subcommittee on the Federal A i d  Highway Program of the 
Committee on Public Works o f  the House o f  Representa- 
tives, Highway Safety, Design and Operations: Freeway 
Signing and Related Geometrics, 90-39." 
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The concept of using diagrams i n  signs is not 

new. The British have installed several signs of this 

type with apparent success. Symbolic warning signs 

have been used extensively in the United States and 

other countries. 

The BPR's Office of Traffic Engineering had dia- 

grammatic signs installed at the 1-95 a n d  1-495 inter- 

change i n  Washington, D . C .  and the engineers compared 

the "before" and ''after" effects on the frequency of 

unusual maneuvers. They concluded that the compari- 

son was not valid because of a difference i n  the pro- 

portion of "unfamiliar" motorists i n  the two study 

periods. 

The Bureau of Public Roads requested that states 

carry out projects similar to theirs for a more thor- 

ough evaluation of freeway-type diagrammatics. I n  co- 

operation with the BPR, the Division of Research and 

Evaluation of New Jersey's Department of Transporta- 

tion designed and had installed a system of these signs 

where northbound 1-287 interchanges with US 22 i n  

north-central New Jersey. 

SITE SELECTION 

The particular site was chosen from a careful 

investigation of six interchanges on New Jersey's I n -  

terstate Highway System. Aerial and on-ground photo- 

graphs, as well as construction plans, were used i n  
the investigation. 
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Two i n t e r c h a n g e s  were  chosen f o r  more d e t a i l e d  i n -  

v e s t i g a t i o n .  They were  u n i q u e  i n  t h a t  t h e y  b o t h  i n v o l v e d  

a l e f t - h a n d  e x i t .  The i n t e r c h a n g e  o f  n o r t h b o u n d  1-287 

and US 22 was chosen because i t s  g e o m e t r i c  d e s i g n  was 

more c o n v e n t i o n a l .  A t  t h i s  s i t e  t h e  e x i t i n g  d r i v e r s  a r e  

p r o v i d e d  w i t h  two added, e x t r a - l o n g ,  h i g h  speed d e c e l e r a -  

t i o n  l a n e s .  

STUDY S I T E  LOCATION AND D E S C R I P T I O N  

The chosen s i t e  i s  l o c a t e d  on  1-287 i n  B r i d g e w a t e r  

Townsh ip ,  Somerset  County ,  a p p r o x i m a t e l y  10  m i l e s  n o r t h -  

w e s t  o f  New B r u n s w i c k .  

On t h e  n o r t h b o u n d  roadway,  t h r e e  l a n e s  c o n t i n u e  t h r o u g h ,  

One l a n e  i s  added on t h e  r i g h t  f o r  t h e  e a s t b o u n d  e x i t .  

Two l a n e s  a r e  added on t h e  l e f t  f o r  t h e  westbound e x i t .  

These and o t h e r  s t u d y  s i t e  c h a r a c t e r i s t i c s  may be seen 

i n  s c h e m a t i c  f o r m  i n  F i g u r e  1 .  The approach  t o  t h e  f i r s t  

o v e r h e a d  s i g n  ( s i g n  No. 2 )  i s  on  a 1 -1 /2 '  r i g h t - h a n d  c u r v e .  

From t h a t  p o i n t  t o  t h e  l a s t  s i g n  ( s i g n  No. 5 ) ,  t h e  r o a d  

i s  t a n g e n t  w i t h  a 2 -1 /2  p e r c e n t  p o s i t i v e  g r a d e .  The r o a d  

t h e n  sweeps t o  t h e  l e f t  on a 1 -1 /2 '  c u r v e  beyond t h e  l a s t  

s i g n  and m a i n t a i n s  a s l i g h t  p o s i t i v e  g r a d e .  

T h e r e  a r e  f o u r  i n t e r c h a n g e s  i n  t h e  f o u r  m i l e s  t h a t  

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

l e s s  t h a n  o n e - h a l f  m i l e  away. When 1-287 i s  c o m p l e t e d ,  

i t  w i l l  e n c i r c l e  New York  C i t y  as 1-495 e n c i r c l e s  Wash- 

i n g t o n  , D.. C .  
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STUDY SITE PREPARATION 

Before the site was used for the study of the 

effect of the diagrammatic signs, the following changes 

were made: 

1 .  Electric power (115 volts) was provided i n  

the median for our Mobile TV Surveillance Unit. 

Fig. 2. Mobile-TV Surveillance Unit 

2. The sign messages were changed 

a. to conform with minimum Interstate highway 

standards, and 

b .  to provide messages i n  standard form that 

were also compatible for diagrammatic 

signing. 

The original-unmodified and the modified signs 

are shown i n  Appendix I. 
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P R O C E D U R E  

F ie ld  

The s tudy concent ra ted  o n  t h e  behavior o f  

t r a f f i c  a t  t he  e x i t  gore from n o r t h b o u n d  1 -287  t o  

westbound Route 2 2 .  The volume of t r a f f i c  u s i n g  t he  

eastbound e x i t  was very small i n  comparison t o  t h e  

t h r o u g h  a n d  westbound e x i t  movements. 

Streeter-Amet  hourly counters  were placed t o  

record t h e  t h r o u g h  volume a n d  t h e  l e f t -hand  e x i t  v o l -  

ume. The counters  were placed a t  cons ide rab le  d i s t a n -  

ces  p a s t  t h e  e x i t  gore  s o  t h a t  they were n o t  r e a d i l y  

not iced  by approaching d r i v e r s .  

Two Mobile TV Surve i l l ance  U n i t  o p e r a t o r s  r e -  

corded t h e  t r a f f i c  approaching t h e  e x i t  gore o n  video 

t a p e s .  The camera was ad jus t ed  t o  record a l l  l anes  

from 400 f t  upstream t o  po in t s  beyond t h e  physical  

gore.  

A n  a u d i o  band on t h e  t apes  recorded t h e  time 

a s  announced every f i v e  minutes.  Sepa ra t e  t apes  r e -  

corded each h o u r  of t r a f f i c .  The s tudy  was l i m i t e d  

t o  a f te rnoon t r a f f i c .  

Of f i ce  

The t apes  were played back i n  t h e  o f f i c e  u n -  

der  wel l - superv ised  c o n d i t i o n s .  A 15-minute count 

o f  v e h i c l e s  by number o f  a x l e s  was made f o r  each h o u r .  
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All unusual maneuvers t h a t  t o o k  p lace  were noted a n d  

counted by:  

1 .  Hour ( 2 - 3  p . m . ,  3-4 p .m. ,  e t c . )  

2 .  Movement ( E x i t  o r  T h r o u g h )  

3 .  Number of a x l e s  ( 2  o r  over 2 )  

4 .  I n i t i a l  a n d  f i n a l  l anes  used 

The unusual maneuver r a t e s  a r e  summarized in Appendix 

11. 

Unusual Maneuvers Def in i t i on  

An unusual maneuver, a s  def ined f o r  t h i s  s tudy ,  

i nc ludes  any  s topp ing ,  b a c k i n g  o r  c ros s ing  t h e  gore 

l i n e  wi th in  a ZOO-ft, f i v e  l ane  a n d  shoulder  s e c t i o n  

of 1 - 2 8 7  t h a t  t e rmina te s  a t  t he  westbound e x i t  gore 

curb ing .  The gore l i n e  inc ludes  b o t h  t he  s o l i d  s t r i p e d  

p o i n t  t h a t  i s  placed i n  f r o n t  of the  physical  gore 

a n d  t h e  dashed l i n e  t h a t  cont inues upstream from t h i s  

p o i n t .  No more t h a n  one unusual maneuver was counted 

f o r  any  one v e h i c l e .  Some examples o f  unusual maneuvers 

a r e  i l l u s t r a t e d  i n  Figure 3. 

Data  Correc t ion  

Several  c o r r e c t i o n s  t o  hourly d a t a  were nec- 

e s s a r y .  These c o r r e c t i o n s  a r e  l i s t e d  below: 

1 .  Volume c o r r e c t i o n s  

a .  Clock inaccuracy .  Correc t ions  were made 

t o  n e a r e s t  6 0 t h  of a u n i t  on a l i n e a r  b a s i s .  
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b .  Missing coun t s .  Some missing " t h r o u g h "  

volumes were es t imated  on  t h e  b a s i s  o f  a l i n e a r  r e g r e s -  

s ion  a n a l y s i s .  The da ta  f o r  t h e  r eg res s ion  was o b -  

t a ined  from a s tudy o f  volumes from pr ior  weeks t h a t  

were equ iva len t  i n  d a y  of week a n d  time o f  day. 

, was used C c .  The equa t ion ,  V = x S b  

t o  e s t i m a t e  t h e  number of v e h i c l e s  given t h e  machine 

counts  ( C )  a n d  t h e  sample p r o p o r t i o n s  o f  two a x l e  ( X )  

a n d  t h r e e  or more a x l e  ( y )  v e h i c l e s  in each h o u r .  

The cons t an t  1.56 i s  based u p o n  a sample of 3 or more 

a x l e  veh ic l e s  taken from e a r l i e r  s t u d i e s  of h o u r l y  

ax1 e d i  s t r  i b u t i  o n s  . 
2 .  Unusual maneuver frequency c o r r e c t i o n s  

I n  cases  where t h e  t e l e v i s i o n  appa ra tus  

f a i l e d  t o  y i e l d  a record ing  f o r  short  per iods  of  t ime ,  

t h e  per iods  o f  f a i l u r e  were t o t a l e d  f o r  a given hour 

a n d  a l i n e a r  c o r r e c t i o n  was made t o  the  unusual maneuver 

frequency t o t a l s .  

RESULTS 

Two comparisons were made in r e l a t i o n  t o  t h e  f i r s t  

phase o f  t he  s tudy .  Data  on t he  or ig ina l -unmodif ied  

signs were c o l l e c t e d  i n  a d d i t i o n  t o  t h e  primary d a t a  

on t h e  modified a n d  diagrammatic s i g n s .  The compari- 

sons were made s t a t i s t i c a l l y 2  a n d  account f o r  a l l  t h e  
changes t h a t  were made t o  t h e  s i g n s :  
LThe Wilcoxon matched-pa i rs ,  signedTranks method was 
used t o  t e s t  t he  s i  n i f i c a n c e  o f  d i f f e r e n c e s  found i n  
t h e  comparisons (p.!6l of  Reference 2 ) .  The p a i r s  were 
matched by h o u r ,  day, a n d  number of a x l e s .  
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1 .  Original-Unmodified t o  Modified Signs 

2 .  Modified t o  Diagrammatic Signs 

A s  s t a t e d ,  modi f ica t ion  of t h e  s i g n s  was neces-  

s a r y  so t h a t  t h e  diagrammatic s igns  could be compared 

t o  s tandard  s igns  with messages t h a t  were compatible 

with t h e  s t u d y ' s  diagrammatic concept .  The s ign  d i f -  

f e r e n c e s  between t h e  t h r e e  cond i t ions  may be seen by 

comparing the  photographs i n  Appendix I .  

Comparisons of t he  h o u r l y ,  e x i t ,  2-axle  c a t e g o r i e s  

were t h e  only ones made because t h e s e  c a t e g o r i e s  con- 

s i s t e n t l y  represented  t h e  v a s t  m a j o r i t y  of unusual 

maneuvers t h a t  occurred a t  t h e  gore.  

Comparison of Unmodified with Modified Signs 

This comparison showed no  s i g n i f i c a n t  d i f f e r -  

ence i n  t h e  r a t e s  of unusual maneuvers. A s i g n i f i c a n t  

d i f f e r e n c e  was n o t  f o u n d  a t  t he  95  percent  l eve l  o f  

conf idence .  By chance, t h e  r a t e s  were found t o  be 

s l i g h t l y  h igher  a f t e r  t h e  mod i f i ca t ion .  A reduced 

r a t e  o f  unusual maneuvers f o r  t h e  more s t a n d a r d ,  modified 

s i g n s  wasexpected because of ( a )  a lower assumed per -  

centage of un fami l i a r  d r i v e r s ,  a n d  ( b )  a n  assumed im- 

provement in s ign ing  a n d  subsequent improvement i n  

d r i v e r  performance a t  t h e  e x i t  gore .  

The lack  of s i g n i f i c a n c e  may have been due t o  

( a )  t o o  s h o r t  a time d i f f e r e n c e  between modi f ica t ion  

a n d  subsequent s tudy ,  thus  n o t  a l lowing a s u f f i c i e n t  
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p e r i o d  f o r  m o t o r i s t  a d j u s t m e n t  ( r e f e r  t o  F i g u r e  4 ) ,  

a n d  ( b )  a n  i n s u f f i c i e n t  amount  o f  d a t a .  

C o m p a r i s o n  o f  M o d i f i e d  w i t h  D i a g r a m m a t i c  S i g n s  

T h i s  c o m p a r i s o n  showed a s i g n i f i c a n t  r e d u c t i o n  

( 9 5  p e r c e n t  l e v e l  o f  c o n f i d e n c e )  i n  t h e  r a t e s  o f  un-  

u s u a l  maneuvers  w i t h  t h e  d i a g r a m m a t i c  s i g n s .  

The s p e c i f i c  changes made on t h e  s i g n s  w e r e  

( a )  t h e  e x c h a n g e  o f  d i a g r a m m a t i c  w i t h  c o n v e n t i o n a l  

a r r o w s  a n d  s u b s e q u e n t  r e p o s i t i o n i n g  o f  messages,  and 

( b )  t h e  a d d i t i o n  o f  o n e  U S  R o u t e  22 s h i e l d  on t h e  f i r s t  

s i g n  ( r e f e r  t o  A p p e n d i x  I ) .  

The r e d u c t i o n  i n  t h e  r a t e s  may be p a r t i a l l y  

a t t r i b u t e d  t o  t h e s e  changes,  b u t  t h e y  may a l s o  be 

p a r t i a l l y  a t t r i b u t e d  t o  ( a )  t h e  g r e a t e r  a t t e n t i o n  v a l u e  

f r o m  t h e  u n i q u e n e s s  o f  t h e  s i g n s  w i t h i n  t h e  1-287 s y s -  

tem, a n d  ( b )  t h e  m o t o r i s t ' s  f e e l i n g  t h a t  g r e a t e r  i m -  

p o r t a n c e  has been p u t  on h i s  n e e d s  a t  t h i s  p a r t i c u l a r  

l o c a t i o n .  

C O N C L U S I O N S  

O b s e r v a t i o n  o f  t h e  d i a g r a m m a t i c  s i g n s  p o i n t s  o u t  

some o b v i o u s  i m p r o v e m e n t s  o v e r  s t a n d a r d  s i g n i n g  s i n c e  

t h e  s i g n s  o f f e r  s e v e r a l  a d v a n t a g e s  t o  t h e  m o t o r i s t  

i n  c o m p a r i s o n  t o  c o n v e n t i o n a l  s i g n s :  

1 .  The e x i t  d i r e c t i o n s  a r e  more  c l e a r l y  communi-  

c a t e d  f o r  a l l  e x i t s  a t  more  a d v a n c e d  l o c a t i o n s ,  a s  

' w e l l  as a t  t h e  m o s t  a d v a n c e d  l o c a t i o n ,  w h i c h  i s  a t  
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S t u d y  A c t i v i t y  - Time Sequence 

1 .  S t u d y  o f  
" U n m o d i f i e d "  s i g n s  

2 .  M o d i f i c a t i o n  
o f  s i g n s  

3 .  S t u d y  o f  
"Mod i f i e d  'I s i g n s 

4 .  I n s t a l l a t i o n  o f  
I' D i a g  ramma t i c I' s i gn s 

5 .  S t u d y  o f  
" D i a g r a m m a t i c "  s i g n s  

J u l y  August  September  O c t o b e r  November 

1 9 6 9  
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the first sign. 

2. The number of lanes for a movement are com- 

municated at the most advanced point. This is done 

by displaying different arrow stem thicknesses. 

3. The destination and route information is more 

meaningful because it is matched with the major d i a -  

grammatic components of the interchange on all signs. 

The motorist does not therefore have to infer the 

match in advance because this is done for hima 

4. The relative position of the sign within the 

interchange is more adequately communicated. Arrow 

stem connections and lengths show the choices left 

to the motorist at the sign locations. 

5. The attention value of the diagrammatic signs 

i n  this study seems greater than the conventional 

signs, perhaps because the arrows add more white area. 

Although a statistically significant reduction 

i n  the rate of unusual maneuvers was found after the 

diagrammatic signs were installed, an "ideal" applica- 

tion was not made. Due to the restriction upon the 

study that the present structures be used, the follow- 

i n g  observations were made: 

1. The sign at location No. 3 was not referenced 

on the lane line that divides exit from through move- 

ments. A more ideal placement - -  8 f t  to the left 

and at a more advanced point - -  was not possible be- 
cause of the overhead structures' wind-load capacity 
and i t s  constructed position. 
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2. In the mind of the motorist the sign at loca- 

tion No. 5 does not entirely eliminate the possibility 

that its exit ramp may be farther down the highway. 

The sign may have been better placed over the exit 

ramp on a cantilever structure with its support on 

the outside of the ramp. 

RECOMMENDATIONS 

It is recommended that further evaluation of dia- 

grammatic signing under basic conditions be carried 

out for: 

1 . "C1 over1 eaf I' geometry 

2. "Diamond" geometry 

3. Whole series of interchanges 

Serious consideration should be made that new 

standards include the diagrammatic concept. 

FUTURE PLANS 

The Bureau o f  Safety a n d  Traffic plans two more 

phases of study on the study location: 

1 .  Phase I 1  - "Lane Lines" for the arrows i n  the 

spring o f  1970 

2. Phase I 1 1  - Reinstallation of standard signs 

in the summer of 1970. 
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SIGN LOCATION PHOTOGRAPHS 



SIGN LOCATIONS: ORIGINAL - UNMODIFIED SIGNS 

No. 1 No. 3 a n d  No. 4 
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A .  W .  R o b e r t s  
TABLE 1 

DATA SUMMARY 
OR,IGINAL - UNMODIFIED S I G N S  

DAY DATE HOUR A X L E S  LANE CHANGE OF UNUSUAL MANEUVERS TOTAL - 

P . M .  NO. E x i t i n g  V e h i c l e s  T h r u  V e h i c l e s  E x i t  T h r u  
m 4 t o 2  5 t o 2  2 t o 2  2 t o 3  3 t o 3  

Mon. 7/  7/  69 2 - 3  2 1 1  
3+ 0 

3 - 4  2 1 1  
3+ 2 

4- 5 2 10 
3+ 0 

5 - 6  2 1 6  
3+ 2 

6-7  2 5 
3+ 1 

Tues.  7 / 8 / 6 9  2 - 3  2 7 
3+ 1 

3- 4 2 a 
3+ 0 

4 - 5  2 1 7  
3+ 3 

5 - 6  2 1 0  
3+ 2 

6-7  . 2  1 3  
3+ 1 

2 
0 
1 
0 
2 2 
0 0 
1 
0 
1 
1 

1 
0 

1 
0 

1 1 3  1 
0 0 1 

1 2  0 
2 0 

1 1 4  2 
0 0 0 
2 1 1 7  3 
0 0 2 0 

1 6 1 
0 2 0 

0 1 7 1 
1 0 1 1 
1 1 3  2 
0 1 0 

1 22 1 
0 3 0 

1 J 13 2 
0 0 2 0 

16 0 
2 0 

Wed. 7 / 9 1  69 2-3  2 a 5 1 3  1 
3+ 2 1 3 0 

3 - 4  2 1 5  6 21 0 
3+ 1 0 1 0 

4- 5 2 1 5  4 2 1 9  2 
3+ 0 0 1 0 1 

5 - 6  2 1 8 . 0  4 .0  22.0 0 
3+ 0 0 0 0 

6- 7 2 21 4 1 25 1 
- 3+ 0 0 0 0 0 
a R e f e r  t o  F i g u r e  1 
bSomet imes t o t a l s  r e f l e c t  m i s c e l l a n e o u s  c a t e g o r i e s  t h a t  a r e  n o t  shown 
CVolurnes w e r e  u n a v a i l a b l e  

VOLUME 
E x i t  T h r u C  

-__I_ 

395 
25 

476 
25 

662 
50 

772 
1 6  

452 
56 

409 
4 

467 

764 
57 

51 6 
243 
54 1 

22  

58 

341 
70 

437 
71 

543 
53 

560 
63  

555 
23 

R A T E  
E x i t  T h r u  -- 

.033 

.ooo 
,025 
.080 
,021 
.ooo 
.022 
,125 
.013 
.036 

,017 
250 

. 0 2 a  

.07 7 

.029 

.053 

.025 

.030 

.091  

. ooa 

.OM 
,043 
.048 
.014 
- 0 3 5  
,000 
,039 
.ooo 
,045 
.ooo  



A .  W .  K o b e r t s  
TABLE 1 ( C o n t . )  

D A Y  DATE HOUR AXLES 
P . M .  NO. 

T h u r s .  7/10 /69  2 - 3  2 

3-4 2 

4-5 2 

5 -6  2 

6-7 2 

3+ 

3+ 

3+ 

3+ 

3+ 

S a t .  8 /2 /69  2-3  2 

3 -4  2 

4 -5  2 

5 - 6  2 

6 - 7  2 

3+ 

3+ 

3+ 

3+ 

3+ 

Sun.  8/  3 /  69 2-3 2 

3 -4  2 

4- 5 2 

5- 6 2 

6 -7  2 

3+ 

3+ 

3+ 

3+ 

3+ 

LANE CHANGE OF UNUSUAL MANEUVERS TOTAL VOLUME 
Ex i't i n g V e h i c 1 e s 

3 t o 2  4 t o 2  5 t o 2  2 t o 2  

18 .0  4.0 
4.0 2.0 
6 
1 

11.8 1.4 
1.2 0 

18 2 
0 0 

10 1 1 
1 0 0 

20 4 2 1 
0 0 0 0 

20 3 1 
0 0 0 

18  2 1 
0 0 0 

27 12  
1 0 

16 7 1 
0 0 0 

33 
0 
6 
0 

29 
1 

24 
0 

14 
0 

8 
0 
1 
0 
6 
0 
5 
0 
3 
0 

2 
0 

T h r u  V e h i c l e s  E x i t  T h r u  E x i t  T h r u  
2 t o 3  3 t o 3  

2 
0 
2.4 
0 
1 
0 
2 
0 

22 2 573 
6 0 162 
6 2 495 
1 0 29 

13 .2  2.4 456 
1 .2  0 62 

20 1 506 
0 0 50 

12 2 606 
1 0 46 

29.7 0 450 
0 0 5 

I 1 24 4 416 
0 0 0 0 22 

2 21 2 389 
0 0 0 21 

39 0 430 
1 0 9 

0 0 0 16 
1 24 1 388 

2 1 43 3 495 
0 0 0 0 1 5  

7 1 411 
1 0 4 

2 36 3 340 
0 1 0 4 
3 31 3 347 
0 0 0 0 

18 0 350 
1 0 4 

RATE 
E x i t  T h r u  -- 

.038 

.037 

.012 

.034 

. 029  

.019 

.040 
,000 
.020 
.022 

.066 
,000 
,058 
.ooo 
,054 
,000 
.091 
, 1 1 1  
.062 
.ooo 
.087 
.ooo 
.017 
.250 
.106 
.250 
.089 
.ooo 
.051 
.250 
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DAY DATE HOUR AXLES 
P.M. N O .  

Mon. 10 /13 /69  2-3  2 

3 -4  2 

4 -5  2 

5 -6  2 

3+ 

3+ 

3+ 

3+ 

Tues. 10 /14 /69  2-3  2 

3-4 2 

4- 5 2 

5 - 6  2 

3+ 

3+ 

3+ 

3+ 

Wed. 1 1 0 / 8 / 6 9  2-3 2 

3 -4  2 

5 -  6 2 

3+ 

3+ 

3+ 

Thurs .  10 /9 /69  2-3 2 

3 -4  2 

4 -5  2 

5 -6  2 

3+ 

3+ 

3+ 

3+ 

TABLE 2 
P H A S E  I - B E F O R E  - MODIFIED S I G N S  

D A T A  SUMMARY 

LANE CHANGE OF UNUSUAL M A N E U V E R S  TOTAL VOLUME -~ 

E x i t i n g  Veh i  c l  es T h r u  V e h i c l e s  E x i t  T h r u  E x i t  T h r u  
3 t o 2  4 t o 2  5 t o 2  2 t o 2  2 t o 3  3 t o 3  . 

11 1 1 
2 0 0 

1 2  1 1 .  
1 0 0 

27 2 1 
1 0 0 

16 
0 

a 
0 

1 4  
1 

21 
2 

19  
0 

1 3  
3 

11 1 
2 0 

15 2 
0 0 

1 3  
1 

1 2  
2 

28 
1 

1 2  
0 

1 
0 

1 2  1 390 256 
2 0 34 132 

13  1 5 5 5  343 
1 0 48 86 

29 1 713 578 
1 0 54 86 

1 6  0 725 657 
0 0 15  42 

1 9 1 303 280 
0 0 0 71 103 
3 15 3 535 330 
0 1 0 40 122 

1 23  1 742 593 
0 2 0 64 113 

2 23  2 788 633 
0 0 0 33 58 

1 3  0 365 224 
3 0 45 121 

1 2  0 546 304 
2 0 89 118  

1 7  0 792 602 
0 0 25 115 

15  0 349 201 
3 0 43 108 

2 20 2 505  381 
0 2 0 44 108 

30 0 730 691 
1 0 47 44 

1 8  0 937 628 
1 0 1 9  5 5  

R A T E  
E x i t  T h r u  -- 

.031 .004 

.059 .ooo 

.023 ,003 
,021 .OOQ 
.041 0002 
.019 .ooo 
.022 .ooo 
.ooo .ooo 
,030 ,004 
.ooo .ooo 
.028 .009  
.025 . O O O  
.031 .002 
.031 .ooo 
.029 .003 
.ooo .ooo 
.036 . O O O  
,067 ,000 
.#022 .ooo 
.022 .ooo 
.021 .ooo 
.ooo .ooo 
.043 ,000 
.070 . O O O  
.040 .005 
.045 .ooo 
.041 . O O O  
.021 .ooo 
.019 ,000 
.053 .ooo  



A .  W .  R o b e r t s  

TABLE 2 ( C o n t . )  

D A Y  DATE HOUR AXLES 
P.M. NO. 

F r i .  10 /10 /69  2-3 

3 -4  

4-5  

5-6 

S a t .  10 /11 /69  2 -3  

3-4 

4 - 5  

5-6 

Sun. 10/12/69 2-3  

3 -4  

4-5  

5- 6 

2 
3+ 
2 
3+ 
2 
3+ 
2 
3+ 

2 
3+ 
2 
3+ 
2 
3+ 
2 
3+ 

2 
3+ 
2 
3+ 
2 
3+ 
2 
3+ 

LANE C H A N G E  OF UNUSUAL MANEUVERS TOTAL VOLUME 
E x i t i n g  V e h i c l e s  T h r u  V e h i c l e s  E x i t  T h r u  E x i t  T h r u  

. -  3 t o 2  4 t o 2  5 t o 2  2 t o 2  2 t o 3  3 t o 3  

9 
1 

14  
2 

16  
1 

30 
1 

1 1 1 11 1 386 356 
0 0 0 1 0 74 132 
1 1 1 6  0 609 682 
0 0 2 0 19 102 

2 16  2 842 1043 
0 1 0 26 91 

5 1 5 36 5 983 1111 
0 0 0 1 0 30 71 

17 5 1 1 1 24 1 423 411 
1 0 0 0 0 1 0 4 31 

36 14  
0 0 

35 7 
0 0 

26 5 
0 1 

26 5 
0 0 

4 50 4 632 801 
0 0 0 0 0 
7 1 42 8 454 560 
0 0 0 0 0 6 

1 31 1 383 473 
0 1 0 1 2  10 

2 31 3 337 504 
0 0 0 7 16 

RATE 
E x i t  T h r u  -- 

.028 ,003 

.014 .ooo 

.026 .OOO 

. l o 5  .OOO 

.019 .002 

.038 .OOO 

.037 .005 

.u33 .ooo 

.057 .002 
, 2 5 0  .OOO 

,079 ,005 
.ooo .ooo 
.093  .014 
.ooo .ooo 
,081 .002 
.083 .OOO 
,092 .006 
,000 .ooo 



A .  w. KoDer1;s 
TABLE 3 

P H A S E  I - AFTER - DIAGRAMMATIC S I G N S  
DATA SUMMARY 

D A Y  DATE HOUR AXLES LANE CHANGE OF UNUSUAL MANEUVERS TOTAL VOLUME RATE 
P . M .  NO. E x i t i n g  V e h i c l e s  T h r u  V e h i c l e s  E x i t  T h r u  E x i t  T h r u  E x i t  T h r u  

3to2 4 t o 2  5 t o 2  2 t o 2 "  2 t o 3  3 t o 3  

Mon. 1 1 / 2 4 / 6 9  2 - 3  2 1 5  
3+ 1 

3 - 4  2 1 2  2 
3+ 2 0 

4 - 5  2 10.3 
3+ 1.7 

T u e s .  1 1 / 1 1 / 6 9  2-3  2 
3+ 

3+ 

3+ 

3 - 4  2 

4 - 5  2 

Wed. 1 1 / 1 2 / 6 9  2-3  2 

3-4 2 

4- 5 2 

3+ 

3+ 

3+ 

1 6  3 
1 0 

1 8  
3 

12.0 
2.2 

9 1 
2 0 

1 4  
4 

T h u r s .  1 1 / 2 0 / 6 9  2 - 3  2 11 1 
3+ 4 1 

3 - 4  2 10  2 
3+ 2 0 

4 - 5  2 1 8  1 .2  
34- 1.2 1.2 

1 
0 

0 383 297 .039 .OOO 1 5  
20 1 4 7  .050 .OOO 1 0 

1 482 325 .029 .003 1 4  
85 168 .024 .OOO 2 0 

10 .3  0 605 584 .017 .OOO 
1.7  0 115 1 7 4  .015 .OOO 

1 457 248 .042 .004 1 1 9  
40 111 .025  ,000 0 1 0 

1 778 344 .023 .003 1 18 
0 3 0 24  97 .125 .OOO 

12.0 0 489 5 1 1  .025 .OOO 
2 . 2  0 1 6 3  112 .013 .OOO 

10 0 451 344 .022 .OOO 
2 0 79 1 3 4  .025 .OOO 

1 1 4  1 615 544 .023 .002 
1 4 1 100 1 8 2  .040 .005 

0 383 267 .031 .OOO 1 2  
29 1 2 6  .172 .OOO 5 0 

0 485 363 ,025 .OOO 1 2  
2 0 79 1 0 3  ,025 .OOO 

19.2 0 719 562 .027 .OOO 
2.4 0 89 150 .027 ,000 



A .  W .  R o b e r t s  T A B L E  3 ( c o n t . )  

DAY DATE HOUR AXLES LANE CHANGE OF UNUSUAL MANEUVERS TOTAL VOLUME 
P.M. NO.  E x i t i n g  V e h i c l e s  T h r u  V e h i c l e s  E x i t  T h r u  E x i t  

3 t o 2  4 t o 2  5 t o 2  2 t o 2  2 t o 3  3 t o 3  

F r i .  1 1 / 1 4 / 6 9  2 - 3  2 

3 - 4  2 

4 - 5  2 

3+ 

3+ 

3+ 

S a t .  1 1 / 2 2 / 6 9  2 - 3  2 
3+ 

Sun.  1 1 / 2 3 / 6 9  2 - 3  2 

3 - 4  2 

4 - 5  2 

3+ 

3+ 

3+ 

7 
0 
8.0 
2 .7  

1 7  
2 

1 5  
0 

35  
0 

42 
1 
8.7 
0 

1 
0 

7 2 370  
10 0 51  
8.0 0 5 7 2  
2 .7  0 4 3  

19 2 771 
2 1 7 6  

20 1 4 6 5  
0 0 3 0  

2 37 2 6 2 8  
0 0 0 0 
1 4 3  2 470  
0 1 0 5 
1.1 8 . 7  1.1 327  
0 0 0 3 

T h r u  

2 4 8  
111 

61 
685  
1 4 0  

389 
3 8  

667 
28 

490  
5 

41  0 
8 

485 

RATE 
E x i t  T h r u  -- 

. 0 1 9  . 0 0 8  

.ooo .ooo 

.014  .ooo 

.063 . O O O  

.025  . 0 0 3  

.026  .007  

.043  . 0 0 3  

.ooo ,000 

.059 .003  

.ooo .ooo 

.091 .004  

.zoo .ooo 

.027  .003  

.ooo .ooo 
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