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Following operation of a ramp-metering control system
for more than three years and a dynamic Freeway Corridor
Route guidance system for one year, 2,824 responses to
a questionnaire handed out at metered ramps were analyzed
for comprehension, behavior and attitudes toward the systems.
A similar questionnaire study had been made during 1969
shortly after the installation of the first stage of the
dynamic route guidance system. Although there were a number
of problems associated with the experiment, notably hardware
reliability difficulties, it is believed that the lack of a
strong positive response by motorists is a poor omen for
operational systems in daily use. There was no indication
that the various types of signs used elicited a differential
response by the cooperating motorists. As would be expected
analysis has shown a strong relationship between trip
length and system responses and attitudes. After one year's
operation 80% of the respondents recalled seeing a Ramp
Information Sign (RIS). About half the drivers seeing
RIS's used them as an aid in route selection. Only three
quarters of the users used the signs on their trip the day of
the study, however, the relationship among frequency of
Freeway use, trip length and RIS use was quite complex. Sign
use was greater for those on shorter trips and much greater
for infrequent users than for daily users, with this effect
being particularly strong for short trip makers. It is
concluded that many of the drivers who did not use the
system did so because they found it unsatisfactory, not
because they were indifferent to it. The main effect of the
system was to help drivers enter the Freeway sooner. A
study of significant changes in origin-destination patterns
indicated a tendency for origins to be upstream rather than
at the ramp previously used and it is believed that this
effect is due to the information system, not the ramp
metering system. There has been a significant increase in
trip length over the years. For every one of the eight on-
ramps the fraction of drivers going beyond 8 Mile Road was
greater in 1970 than it was in 1965 or 1967 and greater than
1969 at the four main on-ramps. There were great differences
in most variables by ramp of entry, reflecting the many
different characteristics of users of the various ramps.

Hasparmh ngtitite






ACKNOWLEDGEMENTS

The authors of this report wish to express their
appreciation to the many individuals who have given their
full support to this phase of the project. Their valuable
cooperation has contributed much toward accomplishing this
research.

The Michigan Department of State Highways, the City of
Detroit, and the Wayne County Road Commission have shown an
active interest in all phases of the work through monetary
and personnel assistance. Special appreciation is extended
to the Detroit Department of Streets and Traffic for the loan
of personnel and equipment to aid in the distribution of the
questionnaires; the Detroit Police Department for assigning
officers to the ramps where distribution took place to
assure smooth traffic operations; and the Wayne County Road
Commission and the City of Ann Arbor for the loan of
equipment.

Much additional support was received during the initial
phases of questionnaire planning and design. The Human
Factors Section of the Highway Safety Research Institute
provided the support of a psychologist to refine the wording
of the questionnaire to make it as easily understood and
succinct as possible. Mr. H. Cox of the Traffic Safety
Association of Detroit provided his technical knowledge of
the printing process and assisted in a final review of the
design of the questionnaire.

Project staff members deserving special recognition are
Mr. Lars Pedersen for his work in the design and content of
the questionnaire and Mr. Scott Grannan for his diligence in
reading and analyzing all the comments given on the returned
questionnaires and his participation in other phases of
analysis. -

The Highway Safety Research Institute and Dr. Robert L.
Hess, Director, merit special thanks for the financial and
administrative support they provided as well as their
encouragement to undertake this project.

This work was sponsored by the American Association of
State Highway Officials, in cooperation with the Bureau of
Public Roads, and was conducted in the National Cooperative
Highway Research Program which is administered by the Highway
Research Board of the National Academy of Sciences - National
Research Council.






DISCLAIMER

This copy is an uncorrected draft as submitted by
the research agency. A decision concerning acceptance
by the Highway Research Board and publication in the
regular NCHRP series will not be made until a complete
technical review has been made and discussed with the
researchers. The opinions and conclusions expressed or
implied in the report are those of the research agency.
They are not necessarily those of the National Academy
of Sciences, the Bureau of Public Roads, the American
Association of State Highway Officials, or of the indi-
vidual states participating in the National Cooperative
Highway Research Program.

iii






TABLE OF CONTENTS

Page

ACKNOWLEDGMENTS ¢ ¢ vt e et euensoosncnsencnnessnsosasnnsa L
DISCLAIMER. ¢t eeeetnesncneansaennsnnneseencnssanansess Lil
LIST OF ILLUSTRATIONS .. :utueeeocernroancnensonseanss Vil
LIST OF TABLES +uveteeenenconsocoasnaacsncansnnnenns iX
SUMMARY OF FINDINGS «vvveeesecoccnconnnsoncncannnnes XV
PART ONE

CHAPTER ONE: INTRODUCTION AND RESEARCH
APPROACH ® © 0 0 0 9 0 0 0 0 00 00 0 0O 0 OSSO OO O OO 0 000 s e e 0o 3

INTRODUCTION ¢cceeecececccccccansoanssoscsnsososnss 3
OTHER STUDIES .icceeececccsccocoscosossosssccsasnans 6
RESEARCH APPROACH «¢cccececcccscccccscnscsnnnaes 12
PURPOSE OF THE QUESTIONNAIRE STUDY .ecceeoeee. 12
THE QUESTIONNAIRE AND ITS DESIGN ..cecceeesees 13

QUESTIONNAIRE PREPARATION, DISTRIBUTION AND
RETURNS ® & 0 & 4 06 0 0 8 0 0 5 000 0 0 "SSP Oe 0e  0o 26

QUESTIONNAIRE CODING AND RESPONSE CHECKING ... 31
ADDITIONAL VARIABLES ..tcecssvcccccccscaassaas 38
FINAL SAMPLE .icccececcccccsosncsosnsansasssass 39
ANALYSIS teveeeeevonccassssosnsonnccansssansses 4l
CHAPTER TWO: RESEARCH FINDINGS ...........;...... 45

SIGHTING AND USAGE OF THE DYNAMIC SIGN
SYSTEM ® © 6 0 0 0 % 2 0 0 0 0 0" 0 00 OO DO SO 00000 00 00 0o 46

SIGHTING AND USAGE DETERMINANTS AND ATTITUDES
TOWARD THE RAMP INFORMATION SIGN SYSTEM ...... 52



Page

SIGHTING THE SIGNS t¢.vesvcesocssoscccnccanees 55
FACTORS IN RAMP INFORMATION SIGN USE ..e¢ee... 55
ATTITUDES ¢cveeeeeacscscsoasssasssssssssansnses 04
SPECIFIC COMMENTS .¢eceeecescesocascsnscasaaanee 13
RAMP USAGE DISPERSION .ecceceovcscscscscseasasssas 80
TRIP OkIGINS AND DESTINATIONS .veeveesescccasecses 90
ORIGINS AND DESTINATIONS +eesececsccscsccosnecs 97
RAMP DIFFERENCES ..:evceescscsncsnssscscasssesass 99
SIGHTING AND USING THE INFORMATION SIGNS ..... 101
COMMENTS +vveeveosncosssascscscsssscsccancscnses 108

CHAPTER THREE: INTERPRETATION, APPRAISAL AND
APPLICATION OF RESEARCH FINDINGS ..eveeeseceeeses 125

CHAPTER FOUR: CONCLUSIONS AND SUGGESTED
RESEARCH ® 9 © . 0 0 0 0 0 0 0 O 06 0 OSSO OSSP O 000 e 0o 135

REFERENCES ® ® 0 0 0 5 0 00 0 " 0 0 0 00 O S SO 0000000000 0o e o 139
PART TWO
APPENDIX A: PUBLIC RELATIONS AND INFORMATION .... 147

APPENDIX B: QUESTIONNAIRE CODE AND DATA
LISTING ® © 0 0 0 0 0 0 9 6 0 0 0 0 0 0 05 0O 00 00T OO 000 0o 157

APPENDIX C: RESULT TABLES ® 6 & 0 0 0 5 00 00 00 0 00 0 00 00 0o 193

APPENDIX D: PROJECT STATEMENT ...eveeeecosecaeeses 205

vi



LIST OF ILLUSTRATIONS

FIGURES
Number Title Page
1 JOHN C. LODGE FREEWAY CORRIDOR
DYNAMIC INFORMATION AND CONTROL
SYSTEM L] . . L] . L] . L] L] L] L] . L] L] L] L] L) L] 4
2 QUESTIONNAIRE RETURNS BY RAMP
ISSUED * L] . . Ll L) . L] L] . L] L) . L] . L] L] L] 42
3 FREEWAY DISTANCES. ¢ ¢ ¢ ¢ ¢ ¢ o o o o o & 59
4 ORIGIN ZONES 1970 STUDY. « « « « o o o o =« 91
A-1 PRESS RELEASE ON QUESTIONNAIRE
DISTRIBUTION L] ® . . . L] . L] L] (] . . . L] L] 148
A-2 WJBK (TV 2) EDITORIAL TUESDAY,

, DECEMBER 15’ 1970. L] . L] L] L] L] L] L] L] L] L] L] 153

PLATES
1 1970 QUESTIONNAIRE . « v o o o o o o« o « . 14
2 1969 QUESTIONNAIRE . . « « « o o o o o« « o 20

APPENDIX A PLATES

A-1 NEW SIGNS AND ALTERNATE ROUTES TO
AID NORTHBOUND DRIVERS . . . . . . « . . . 150

vii






Number

10

11

12

13

LIST OF TABLES

Title

Questionnaire Returns.: . . . « « o« o =«

Questionnaire Distribution, Response
and Ramp Traffic . . . . ¢« « ¢ ¢« « ¢ &

Additional Variables . ¢« + ¢ o ¢ o o o

. Respondents Sighting and Using

Ramp Information Signs . . . . . . . .

Comparison of Sighting Each Type of
Sign This Trip « « ¢« « ¢« ¢« ¢ ¢« « « « &

Comparison of Using Each Type of
Sign This Trip . . . . . . c s e o

Ramp Information Sign Use By Zone
of Origin. « « « ¢ & ¢ ¢ ¢« ¢« ¢ o o o .

Route Guidance Sign Use by
Zone of Origin . . . ¢« & ¢ & « o o o &

Question 7: If You Had Seen a Sign
Similar To Figure 1B On This Trip, What
Would You Have Done? . . « « « o ¢ o« =«

Factors In Driver Attitudes Toward
Ramp Information Signs . . . « « « .« &

Relationship Between the Frequency of
Freeway Use and Sighting Frontage
Road Signs .« « « & ¢ o o o o o o o

Percent of Drivers Who Have Seen the
Ramp Information Signs Distributed By

On-Ramp and Frequency of Freeway Usage .

Relationship Between Ramp Information
Sign Usage and Frequency of
Freeway Usage€. « « o ¢ o o o o o o o o

ix

Page

29

30

38

47

49

49

51

51

53

54

56

57

60




Number

14

15

16

17

18

19

20

21

22

23

24

LIST OF TABLES (Continued)

Title

Relationship, For Drivers Who Have

Seen the Signs, Between Freeway Trip
Distance and Use of the Ramp
Information Signs. . . « « « « « ¢ « o &

Relationship Between Frequency of
Freeway Usage and Freeway Trip Distance.

" Relationship Between Freeway Trip

Distance and Use of the Ramp
Information Signs. . « « & « o « &« o « .

Relationship Between Use of the Ramp
Information Signs and Frequency of
Use of the Freeway . . . . . « « « &« « &

Relationship Between Response to an All-
Red Ramp Information Sign and Sighting
and Using the Signs. . « « « &« ¢« &« « o+ &

Relationship Between Frequency of Use of

the Freeway and Response to an All-Red
Ramp Information Sign. . . . « « « « « .

Relationship Between Frequency of Use of
the Freeway and Response to an All-Red
Ramp Information Sign for Drivers Who
Have Never Seen the Signs. . . . . . . .

Relationship Between Frequency of Use of
the Freeway and Response to an All-Red
Ramp Information Sign for Drivers Who
Had Seen But Did Not Use the Signs . . .

Relationship Between Frequency of Use
of the Freeway and Response to an All-
Red Ramp Information Sign for Drivers
Who Use the Signs. . « ¢ ¢« ¢« ¢« « « « « &

Relationships Between Use of the Ramp
Information Signs and Comments . . . . .

Relationship Between Using the Ramp
Information Signs This Trip and
Alternate Route Comments . . . . . . . .

Page

60

61

61

63

65

66

68

69

71

74

75



LIST OF TABLES (Continued)

Number Title Page

25 Relationships Between Using the
Trailblazers This Trip and Comments. . . . 76

26 Relationships Between Comments and
Frequency of Use of the Freeway. . . . . . 77

27 Relationships Between Response to an
All-Red Frontage Road Sign and Comments. . 78

28 Question 9: If the Signs Had Not Been
in Operation Today, At Which Ramp
Would You Have Entered?. . . . . . . . . . 81

29 Dispersion Due to Information Signs. . . . 82
30 ‘Normal Dispersion. . . « ¢ ¢ o ¢ ¢« « o « & 83
31 Comparison of Normal and Information

System Related Dispersion. . . . « . . . . 84

32 Ramp Used, Relative to Desired Ramp, By
Drivers Who Used the Signs This Trip . . . 86

33 Dispersion Due to Signs, Considering Only
Those Drivers Who Saw a Sign This Trip . . 87

34 Total DisSpersion . « « « ¢ o & ¢ o o o o & 89
35 On-Ramps Used by Zone of Origin. . . . . . 92
36 Percent of Normal Volume Entering

at Each Ramp . . .+ « ¢ v ¢ ¢ ¢ ¢ ¢« o o o & 94

37 On-Ramps of Drivers Whose MCR is
West Grand Boulevard . . « « « +« ¢ « « .« 95

38 Four On-Ramp to Off-Ramp Origin-
Destination Studies. . . . « ¢ ¢ ¢« « & .+ & 98

39 Frequency of Freeway Usage By
On—RampS . . . . . . . . . . . . . . 0 . 0 100

40 Sighting and Usage of Ramp Information
Signs By On=RampP « +« « + « & &« o &« « « « . 102

x1i



Number
41

42

LIST OF TABLES (Continued)

Title

1969-1970 Comparison of Freeway
Trip Distance. . . . « ¢« ¢« « « .

1969-1970 Comparison of Driver Response
to an All-Red Ramp Information Sign

Display. « « « « o« o « « « o &

Distribution . . . . . . . . . .
Metered Entrance Ramps
Freeway Exit Ramps . . . . . . .

Comparable Zones of Origin .

Frequency of Freeway Use (Question

FOUr) . « o o o o o o o o o &

" Log of News Coverage of Questionnaire

Ever Seen A Sign? (Question Five (a)).

Use These Signs? (Question Five (b))

Saw the Sign In This Trip?
(Question 6 (a)) . . . .

Used the Sign On This Trip?
(Question 6 (b)) . . . « . . .

Hypothetical Response to All-Red
Display (Question 7) . . . .

Saw the Route Guidance Sign On This

Trip? (Question 8 (a)) . . . .

Used the Route Guidance Sign On
This Trip? (Question 8 (b)).

Choice of Ramp If Signs Did Not
Exist (Question 9) . . . . . . .

Comments on Freeway. « « « o « o

Comments on Ramp Metering.

Page

130

132

147
157
158

159

160
160

160

16l

161

l6l

162

162

163
le64
le64




LIST OF TABLES (Continued)

Number Title Page

B-15 Comments on Ramp Information
Signs L] . L] L] L L] L] L] L] L] . L] L] L] L] L] L] L L] 165

B-16 Comments on Route Guidance Signs . . . . . 166

B-17 Origin Zone and Most Convenient
Ramp L] L] L] L] L] L] L] L L] L] L] L L] L] L] L] L] L] L] l 6 7

B-18 Comments on Alternate Route. . . . . . . . 168

B-19 Lodge Freeway Distance On-Ramps
to Off-Ramps (Miles) . +. « & ¢« « &« ¢« « o . 169

B-20 Lodge Freeway Distance Origin
Zones to On-Ramps (Miles). . . . . . . . . 170

B-21 Lodge Freeway Distance Upstream
On-Ramp to Downstream On-Ramp (Miles). . . 171

B-22(A) Data FOrmMat. « o o o o o v o o v v o v v . 172

B—22 (B) Data Listing e« o o e e e e e o o e e o e = 173

c-1 Question 1l: Zone of Origin. . . . . . . . 193
Cc-2 Question Three: Exit Ramp . . . . . . . . 194
c-3 Question Four: Frequency of Use

Of Freeway . « « ¢ ¢ ¢ ¢ ¢« o o o o o « o« « 195

Cc-4 Question 5A: Have You Ever Seen A
Ramp Information Sign? . . . . . . . . . . 196

C-5 Question 5B: Do You Use These Signs?. . . 196

C-6 Question 6A: Did You See One of
These Signs on This Trip?. . « « « « « . . 196

c-7 Question 6B: Did You Use the Signs
on This Trip?. « « ¢ ¢ « o ¢ o o o « « « « 196

xiii



Number

Cc-8

C-10

Cc-11

LIST OF TABLES (Continued)

Title

Question 8A: Did You See A Trailblazer
Sign on This Trip?. . . « « ¢« ¢« « « « &

Question 8B: Did You Use These Signs
To Help You Decide Where To Enter the
Freeway on This Trip? . . . . « « « &

.Respondent's Comments on the

Freeway .« « o« « ¢ + o o o o o o o

Respondent's Comments on Ramp
Metering. .« « « ¢ ¢ « o ¢ « o o o o o

Comments on the Ramp Information
SIgNS ¢« v v 4 e 4 e e e e e e e e e

Comments on the Trailblazer Signs . .

Comments on the Alternate Route
SYSteM. « « ¢ o o o« o o o o o o o o o o

Xiv

Page

197

. 197

198

. 198

199

. 200

201




SUMMARY OF FINDINGS

A questionnaire was distributed to more than 12,000
motorists entering the northbound John C. Lodge Freeway
on a weekday afternoon peak period during the month of
August, 1970. Although responses were received from 28%
(more than 3,400) of the motorists, completely consistent
responses were obtained from 2,824 cooperative Freeway
users. This represents a substantial increase in the returns
compared to the number of questionnaires returned from a

similar study conducted one year earlier.

The purpose of the study was to determine the effects
over a one-year period of a dynamic route guidance informa-
tion system operating in the Lodge Corridor in conjunction
with a ramp metering system which had been operating for
more than three years. The effects were measured in terms
of motorist behavior, comprehension and attitudes toward
the system. Different characteristics of the motorists by
ramp of entry associated with their place of employment

were explored.

Although there were a number of problems associated
with the experiment, notably hardware reliability diffi-
culties, it is believed that the lack of a strong positive

response by the motorists who cooperated by participating
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in this study is a poor omen for operational systems in
daily use. It is believed that the habits and patterns
of years of driving experience will be difficult to over-
come and that an inadequate fraction of the motorists will
respond voluntarily to efforts to control their routes in

conjunction with a ramp metered system.

There'was no indication that the various types of signs
used, Ramp Information, Variable Message, Trailblazer and
Blank-out, elicited a differential response by the coopera-
ting motorists. However, it is‘believed that evidence
from other studies in this research program supports the
accomplishment of the Ramp Information Sign function by a
Trailblazer or a simpie Blank-out Sign providing information

for only the decision point at hand.

As would be expected, this analysis has shown the
strong relationship between trip length and system responses

and attitudes.

After one year's operation, 80% of the respondents
recalled seeing a Ramp Information Sign (RIS). About half
of the drivers seeing RIS's used them as an aid in route
selection. Only three-quarters of those uéers used the

signs on their trip the day of the study.
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When faced with an hypothetical RIS with all the ramps
displayingbred and the system recommending traveling on to
the fourth or farther ramp downstream, almost as many
respondents indicated a willingness to follow the recommen-
dation as to enter at one of the red indications. Long
trip regular Freeway users recorded a more negative response
to the recommendations. Almost one-quarter of the motorists
indicated that they would not use the Freeway at all that

trip.

The relationship among frequency of Freeway use, trip
length and ﬁIS use was quite complex. Sign use is greater
for those on shorter trips and much greater for infrequent
users than for daily users, with this effect being parti-

cularly strong for short trip makers.

It is concluded that many of the drivers who did not
use the FCDRICS did so because they found it unsatisfactory,

not because they were indifferent to it.

The main effect of the Freeway Corridor Dynamic Route
and Control System (FCDRICS) was to help drivefé enter the
Freeway sooner since they attempted to enter at their most
convenient ramp after the system was in operation, while
before that they may have diverted downstream on a regular

basis.
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A study of significant changes in origin-destination
patterns indicated a tendency for origins upstream from
the first controlled ramp to enter upstream rather than
at that ramp and it is believed that this effect is due
to the information system, not the ramp metering system.
Drivers from the New Center area developed a reluctance to
use more than the natural first two ramps in the system,
although some took advantage of the relaxed metering strategy

employed at the Davison Expressway ramp.

There has been a significant increase in trip length
over the years. For every one of the eight on-ramps, the
fraction of drivers going beyond 8 Mile Road was gfeater in
1970 than it was in 1965 or 1967 and greater than 1969 at

the four main on-ramps.

There were great differences in most variables by ramp
of entry, reflecting the many different characteristics of

users of the various ramps.
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CHAPTER ONE

INTRODUCTION AND RESEARCH APPROACH

INTRODUCTION

The John C. Lodge Freeway and its paralleling corridor
have been the site of innovative formal experimentation in
almost all aspects of freeway operations, information, and
control research since 1961. During the five—year period
ending in December 1966, a closed circuit television
surveillance system and an on-freeway speed and lane control
system were implemented and operated by the Michigan
Department of State Highways and the National Proving Ground
for Freeway Surveillance Control and Electronic Traffic

Aids with the aid of national and local agencies (3)*.

In the Spring of 1967, the Texas Transportation
Institute (TTI) installed a ramp metering system on the
eight ramps north from West Grand Boulevard to Livernois
Avenue as shown in Figure 1 (31). In 1968 the motorists
approaching the Lodge Freeway in the New Centeanrea were
presented Ramp Information Signs developed by TTI which
indicated the state of congestion at the four southernmost

of the metered ramps and these signs were later replaced

*Numbers in parentheses refer to references following

Chapter Four.
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and augmented by The University of Michigan so that by
mid-1969 a Principal Alternate Route generally paralleling
the Freeway north to Wyoming Road had been identified

(6, 26). 1In late 1969, this display system was extended

to the Corridor when an additional 19 dynamic route guidance
information signs were installed in the Corridor identifying
an Alternate Route Network (27). The ramp metering system
and ramp and Corridor information system were operated

until December 1970. A number of strategic operational
changes, not necessarily apparent to Corridor users, were
made in 1969 and 1970 (5, 28). The operation of this
dynamic information system for more than one year provided
an opportunity to both observe and ask motorists for their
response and attitudes toward the display and controi system

several months before the experiment terminated.

The research described in this report is based on a
self-administered questionnaire received from more than
3,400 of the 12,000 users of the Lodge Freeway on a summer

weekday afternoon.



OTHER STUDIES

Thé current widespread interest in Freeway Corridor
Dynamic Route and Control Systems (FCDRICS) has served as
a basis for research on driver behavior and attitudes toward
these systems and several investigators have recently
reported on their findings using several study approaches
(7, 10, 12, 15, 17, 18, 20, 30). Their studies are being
utilized as an aid in the planning, design and operation of
this FCDRICS and there are a number of factors for which
the attitudes of motorists in the Lodge Freeway system
toward their experiences over a one-year period would assist
in the development of this type of system. It is believed
that the results of this study, in addition to three other
reports of this research effort, will provide assistance in
these engineering efforts (26, 27, 28). Many of the points

of interest are described below.

‘Heathington's study of the allocation of an hypothetical
budget to a variety of roadway improvements indicated that
drivers strongly preferred smooth-riding pavements (15).
Information on traffic conditions seemed to be relatively
important while driving on an expressway, but unimportant
while driving on a city street. The provision of real-time
traffic information on freeways received a very large mean

expenditure (15). Dudek similarly found that 500 drivers



in Dallas and Houston indicated a desire for additional
traffic information currently not provided by static

signing (10). They pointed out a need for real-time free-
way traffic information which they said they would frequently
utilize. There was a preference for receiving information
about freeway traffic conditions before entering the free-
way (10). The sequencing of preferences were on a major
street, at the entrance ramp, at fhe beginning of the trip

and on the freeway, respectively.

Hoff's Chicago and other studies indicated that the
response of motorists to the dynamic displays was such that
the maximum diversion attributable to the signs would con-
stitute only about one-fourth of the total traffic (18, 19).
However, Courage concluded that the operation of four
internally illuminated signs and six Blank-out signs in the
Lodge Freeway Corridor resulted in travel time savings of
approximately 41,000 vehicle-hours per year and that the
cost éf this system was approximately ten cents per vehicle-
hour saved (6). However, he expressed concern with the
interaction between permanent changes in patterns of ramp
usage and pointed out that the savings from the display
system are likely to be reduced under a fully operational
ramp metering system after queueing patterns have completely

stabilized.



Benshoof concluded that a traffic information system
designed to relieve day-to-day congestion by directing
motorists to less heavily traveled routes would probably
provide little value (2). The primary reasons for this
conclusion were that most motorists considered only two
or three routes and, furthermore, selected a specific route
before beginning a trip. Secondly, the established criterion
for route choice, minimum travel time, was shown to be
deficient because most motorists expressed several reasons
for their route choice, and because several other reasons
were nearly as popular as minimum travel time. 1In this
study, the minimization of expected travel time for those
using the northbound Lodge Freeway beyond McNichols Road was
the criterion used in the design and operation of the

information and control system.

It has been shown by Potts that the selfish driver who
does not select the minimum time route available to him in
a congested network is antisocial and overall travel time
in the network for all users is increased (25). Wachs
found that drivers' attitudes toward route choice for the
trip to work appear to be strongly influenced by the length

of the trip (30).

There are two types of guidance information possible.
One can provide simple data at each decision point, in which

case it is only necessary to give detailed information at



each road junction. If the road user is interested in the
general direction of his goal, as suggested by Gordon, over-
all information should be provided (14). As a part of the
display system developed for this project, consideration

was given to various possibilities in the hope that differ-
ential responses to the different types of displays could

be identified that would be useful in final designs (26, 27).

Among the displays used were:

1. A simple binary display using an arrow indi-

cating which of two directions should be used.

2. Map type presentations giving information on
which ramp to use. |
a. Showing one ramp
b. Showing two ramps

c. Showing three ramps

3. A complex word display including the term
"delay" and providing information on more than

one decision point.

Most motorists passing signs in Chicago similar to the
Ramp Information Signs used in Detroit understood the
purpose of map dynamic signs (19). Eberhart's study showed
that 75% of his subjects preferred a symbol display showing
both correct and incorrect paths for turning information
using green for correct paths and red for incorrect paths

(12).



Several investigators have concluded that a variable
message matrix sign would be preferred to other types of

displays (10, 19).

Heathington has suggested the selection and marking

of only one alternate route (15).

The presence of the old Davison Expressway in the
Lodge Freeﬁay Corridor created an interesting challenge in
this study. It provided an opportunity to explore diversion
from a freeway to a major street and back to the inter-

changing freeway rather than using the ramp directly.

Courage also pointed out that the Lodge Service Drive
Alternate Route that he studied is a well-defined portion
of the Corridor and that in other areas the probability of
success is likely to be much lower where the alternate

surface route is not as clearly established (6).

Mackie's English studies show that drivers can learn
new éigns, but this is a slow process and he concluded that
there is a need for much publicity to achieve desired limits

of comprehension (23).

Moskowitz recommended studying the rerouting and
informing of drivers (24). He believed that problems asso-
ciated with this are familiarity with route, familiarity

with the travel time on the alternate route, the possibility

10



of too much diversion and that the information provided to

the motorists will not be timely and relevant to their

needs.

The overall record of dynamic traffic sign displays
in the U.S. is less than satisfactory. For example, the
overhead lane speed signs used on the John C. Lodge Freeway
were found to have little effect on the actual speed driven
(31) . Attitudes expressed in this study should assist in
determining steps to be taken to encourage better conformance

to such displays.
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RESEARCH APPROACH

Ideally, the population toward which a user survey
should be directed would include all motorists in the
John C. Lodge Freeway Corridor during the control period.
No feasible way was found by which this population could be
identified and sampled at a reasonable cost. Hence, it was
determinea that, following past practices in the Corridor,
a mail return questionnaire would be handed to each motorist
entering the Freeway itself at one of the eight metered
entrance ramps (26). It was recognized that those motorists
in the Corridor who did not use the Freeway at that time or
who had previously used it but stopped doing so as a result

of the system would not be sampled.
PURPOSE OF THE QUESTIONNAIRE STUDY

The purpose of the 1969 questionnaire, administered
slightly more than one month following the installation of
the frincipal Alternate Route dynamic information system,
were several (26). Driver understanding of the Ramp Infor-
mation Signs used to implement the Principal Alternate Route
was explored. Data on origin and destination of traffic in
conjunction with the actual ramp used to enter and exit
from the Freeway were obtained to provide a basis for the
investigation of ramp selection practices as well as driver

response to the innovative system.

12



The purpose of the 1970 study was to determine the
long-term motorist response to the Freeway Corridor Dynamic
Route Information and Control System (FCDRICS) which
successively included frontage road Ramp Information Signs,
the guidance sign (Variable Message, Trailblazer and
"Blank-out) system installed on nearby streets in the Corridor
and, finally, dynamic control of selected traffic\signal
installations. It was desired to compare these findings
with the results from the questionnaire issued in 1969,
particularly with respect to the sightings of the sign, the
understanding and response of the motorists, and the possible
changes in origins and destinations of traffic. The 1970
analysis concentrated on the changes in ramp use for the
same origins. There was a particular concern with the
general overall response to the Freeway control system and
the understanding of new devices. Changes in observation,

understanding and sign obedience were also tested.
THE QUESTIONNAIRE AND ITS DESIGN

Plate 1 presents the four-page questionnaire developed
for this study. During the 1969-1970 year, Trailblazer,
Variable Message and Blank-out route guidance signs were
installed to support the expanded system of alternate routes
in the northbound John C. Lodge Freeway Corridor shown in
Figure 1. These signs differed from the Ramp Information

Signs, installed in 1969 and it was necessary to depict them

13



PLATE 1 (Opposite Page)
1970 QUESTIONNAIRE
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HIGHWAY SAFETY RESEARCH INSTITUTE

Institute of Science and Technology

Huron Parkway and Baxter Road
Ann Arbor, Michigan 48105

THE UNIVERSITY OF MICHIGAN

YOUR COOPERATION IS REQUESTED

The Highway Safety Research Institute (HSRI) of the University of Michigan is currently trying
to find ways of reducing congestion in freeway corridors to help motorists make afternoon rush
hour trips with less delay. The City of Detroit, the Wayne County Road Commission, the Michigan
Department of State Highways, and the Highway Research Board of the National Academy of
Sciences, which is providing financial support, are actively cooperating with HSRI in local efforts to
help you save time.

The John C. Lodge Freeway Corridor is the site of a research project in which many new
techniques of providing you with information on the best route to your destination are being
tested. The latest of these innovations is a series of ramp information and route guidance signs
installed in the Northbound Lodge Freeway Corridor in 1969.

Your answers to the attached questionnaire (page 3) will help us to evaluate these signs and to
determine what additional improvements are needed. Any other comments you wish to add will be

appreciated.

Please check the appropriate answers, detach page 3 and mail the questionnaire as soon as
possible (the postage has already been paid). You need not sign the questionnaire.

et € Hctlon/

Donald E. Cleveland
Principal Investigator

Thank you for your assistance and cooperation.
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FIGURE 2C
Route Guidance Sign

IN ANSWERING QUESTION 9 ON THE ATTACHED SHEET (PAGE 3), USE ONE OF THE

FOLLOWING (NUMBERS):

South of West Grand Blvd.
West Grand Blvd.

Seward

Chicago

Webb

bl e

Davison

Linwood

Livernois
Wyoming

North of Wyoming
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YOU WERE GIVEN THIS QUESTIONNAIRE AS YOU ENTERED THE LODGE FREEWAY

AT THE SEWARD RAMP

1. WHERE DID YOU BEGIN THIS TRIP?

(street and nearest cross street)
2. WHERE DID YOU END THIS TRIP?

(street and nearest cross street)

3. WHICH RAMP DID YOU USE TO EXIT FROM THE FREEWAY ON THIS TRIP? CHECK
ONE:

Clairmount Ave. . O DavisonWest . . .. O 7 MileRd. . .. ... O
Chicago Blvd.. . . O Linwood Ave . . . . O 8 MileRd. . ... .. O
Webb Ave. . . . . O Livernois Ave.. . . . O 9 MileRd. . ... .. O
Glendale Ave. .. O WyomingRd. . . . . O Other (Please specify) . . O
Davison East . . . O MeyersRd. . . . . . g

4. HOW OFTEN BETWEEN 2:30 P.M. AND 6:30 P.M. DO YOU USE OR WANT TO USE THIS
FREEWAY?

Never or seldlom O Once or twice a week [ Almost every day O
5.a. HAVE YOU EVER SEEN A SIGN SIMILAR TO FIGURE 1(A or B) ON
THE ATTACHED SHEET? . ... ............. e YES O NO O
b.DO YOU USE THESE SIGNS TO HELP YOU DECIDE WHERE TO
ENTER THE FREEWAY? . .. . .. .. ... . .. ... . ... ... YES O NO O
6.a. DID YOU SEE ANY SIGNS SIMILAR TO FIGURE 1(A or B) ON THIS
TRIP? . . . e e e YES O NO O
b.DID YOU USE THESE SIGNS TO HELP YOU DECIDE WHERE TO
ENTER THE FREEWAY ON THISTRIP? . .. ... ... ... .... YES O NO O

7.1F YOU HAD SEEN A SIGN SIMILAR TO FIGURE 1B ON THIS TRIP, WHAT WOULD YOU
HAVE DONE? CHECK ONE:

Disregarded the sign and entered the Freeway at a ramp showninred . ... ... ... ... a
Continued on the recommended path and entered at a ramp showningreen . ... ... .. a
Decided not to use the Freeway atall . . . ... ... .. ... ... . ... ... d
8.a. DID YOU SEE ANY SIGNS SIMILAR TO FIGURE 2(A, B or C) ON
THIS TRIP? . . . . . e e e e e e YES O NO O
b.DID YOU USE THESE SIGNS TO HELP YOU DECIDE WHERE TO
ENTER THE FREEWAY ON THISTRIP? . ... ... .. ... .... YES O NO O

9. IF THE SIGNS HAD NOT BEEN IN OPERATION TODAY, AT WHICH RAMP
WOULD YOU HAVEENTERED? . . . . . . . . . o e e e
(refer to attached sheet, page 2, and choose one of the answer-numbers given)

COMMENTS:

Please detach this sheet, fold, seal and mail
3-
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in the 1970 questionnaire. It was then realized that a one-
sheet questionnaire would not have sufficient space for
the required figures. Therefore, the four-page format.with
a separation to be made by the recipient was considered

necessary.

On the front page, there was a request to the motorist
for cooperation. This request was slightly changed from
the 1969 plea to fit the new format and to include the whole
sign system. On the second page, there were five figures,
two showing the Ramp Information Sign (1A, 1B) and three
showing the different route guidance signs (2A, Trailblazer;
2B, Variable Message; 2C, Blank-out). The questionnaire
itself was printed on page 3. The final page was the
standard postage form. The last two pages were detached,
folded, sealed (page 3 was gummed) and mailed. For compari¥
son, a copy of the 1969 Ramp Information Sign questionnaire
is p;esented as Plate 2. The complete report on the results
of the study, based on returns of the 1969 questionnaire,
is presented in another of the publications of this research
(26). In this section details of the design of_the 1970

guestionnaire are given.

In the design of the 1970 questionnaire, all phases of
the conduct of the 1969 questionnaire study were thoroughly
reviewed with the further assistance of experts in survey

research techniques.
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PLATE 2 (Opposite Page)
1969 'QUESTIONNAIRE
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YOU WERE GIVEN THIS QUESTIONNAIRE AS YOU ENTERED THE JOHN C. LODGE FREEWAY BY THE
W. GitAnD BLVD,

(STREET AND NEAREST CROSS STREET)
3. WHICH RAMP DID YOU USE TO EXIT FROM THE FREEWAY 7 CHECK ONE:

CLAIRMOUNT AVE . .. ....... [] DAVISONWEST [ ] WYOMINGRD............ L]
HAMILTON AVE, CHICAGO BLVD[ | DAVISON EAST [ ] MEYERSRD, McNICHOLSRD. [ ]
WEBBAVE. .. ............. [ ] LINWOOD AVE [] 7MILERD.............. ]
GLENDALE AVE . .. ......... ] LIVERNOISAVE [ ] 8MILE RD, GREENFIELD AVE [ ]
OTHER...... B [ ] (PLEASE SPECIFY)

4, HOW OFTEN BETWEEN 2:30 P.M. AND 6:30 P.M. DO YOU ENTER THE RAMP WHERE YOU RECEIVED
THIS QUESTIONNAIRE 7 CHECK ONE:

NEVER BEFORE [_] ABOUT ONCE A WEEK [ ] ALMOST EVERY DAY [ ]
SELDOM L] ABOUT TWICE A WEEK [_|
i i S HAVE YOU EVER SEEN A SIGN SIMILAR TO THE
FREEWAY RAMP EXAMPLE SHOWN ? YES [ JNO []
conomons | [ b e S

i 7. ACCORDING TO THE EXAMPLE:

IS THE WEBB RAMP CONGESTED 7 . . . .. YES [ |NO [ ]
IS THE DAVISON RAMP CONGESTED ?. .. YES [ |NO [ ]
IS THE LINWOOD RAMP CONGESTED ? .. .YES [ |NO [ ]

8. AT WHICH-RAMP ARE YOU ADVISED TO ENTER THE
FREEWAY 7

WEBB [_] DAVISON [ ] LINWOOD [ ]

9. IF AL.L THREE RAMPS SHOWN ON ANY SIGN ARE

CONGESTED, THE ARROW AT THE TOP OF THE
SIGN FLASHES IN GREEN. WHAT WOULD YOU DO

! : ; " IN THIS CASE ? CHECK ONE:
ENTER AT THE FIRST RAMP (EVEN [F SHOWN IN RED) . . . . v ettt e e e e e e e e L]
GUESS THE LEAST CONGESTED RAMP AND ENTER THERE . . . . . oot e e e e e e ]
CONTINUE ON THE TRAIL OF SIGNS UNTIL AN UNCONGESTED RAMP ISFOUND . . . .. ........ ]
DECIDE NOT TO ENTER THE FREEWAY AT ALL . . .ottt et e e e e e e e ]
10. HAVE YOU PREVIOUSLY RECEIVED ANY INFORMATION ABOUT THESE SIGNS ? YES []NO[]
FROM WHICH SOURCES ?
TV [ ] RADIO [ ] NEWSPAPER [] LEAFLET [] OTHER[ ]

- REMARKS:

Prepared By The
Traffic Safety Association
Of Detroit For The
University of Michigan
Highway Safety
Research Institute
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Question Development

In the 1969 study, the motorists were asked to indicate
their origins (Question One) and destinations (Question Two)
by naming the nearest intersection for the beginning and
end of that trip. The coder then located these intersections
on coded maps or from a dictionary. This was a very time-
consuming activity. An alternative would have been to supply
each of the motorists with a printed zoned map, asking them
to indicate their zones of origin and destination. There
was not space on the questionnaire and it would have required
that two additional maps be distributed. Therefore, it was
decided that Questions One and Two would be unaltered from

1969.

Question Three, the exit-ramp used, was of particular
value for comparison with the same question used in 1969.
Unfortunately, the 1969 printing format had a weakness
becauée some of the check-boxes were close to two columns
of possible answers. Additional coding efforts were
necessary to check for and overcome this problem. A format
change was made. The 9 Mile Road exit was added because
of its heavy use in the 1969 study and an interest in
determining the proportion of motorists staying on North-
western Highway beyond the city limits of Detroit who used
the 9 Mile Road exit. Trips terminating beyond 9 Mile Road
were long enough to make it unnecessary to have more detailed

information on off-ramps farther downstream.
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Question number Four, dealing with frequency of Lodge
Freeway use, referred to the one particular ramp in 1969.
Since motorists obeying the signs were not always advised
to enter at their desired ramp, the 1970 question referred
to frequency of use or general desire to use the Freeway.
Also, in the analysis of the 1969 questionnaire, it was
found that.the five categories of response were unnecessary

and these were combined to give a total of three categories.

For comparison with the 1969 study, the questions
referring to the Ramp Information Signs: "Have you ever
seen?" (Number 5a) and "Do you use?" (Number 5b) were again
included. Questions 6a and 6b also referred to the Ramp
Information Signs and were concerned with their sighting
and use on this trip. 1In a large sample this should give
reliable information on usage. Even with the augmented
sign system, it was possible'to enter the Freeway without
passipg a dynamic sign. Therefore, the question (Number 6a)
of whether or not the motorist saw a sign on this trip was

needed.

If the motorist did not understand the signs, the
information would not be of value to him. In the 1969 study,
two questions were designed to test drivers' understanding
of the Ramp Information Signs (Plate 2, Questions Seven
and Eight). As many as 95% answered these questions com-
pletely correctly. These signs were in operation another
year and direct questions about driver understanding were

not included in the 1970 questionnaire.
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Question Seven (1969 Question Nine) was also included
again, although it was changed slightly. The 1970 question-
naire had an additional drawing of the Ramp Information Sign
with congestion shown at all ramps (Figure 1B). Also, the
emphasis in the question was on "today's trip." The responses
made it possible to study the relative importance of
reasonable answers, continuing on the alternate route or
abandoning the Freeway, for different trip lengths. There
were two other small changes in this question. First, the
hypothetical case referred to was shown in Figure 1B on
page 2 instead of in a sentence. Second, the first two
possible answers from last year were combined based on the

similarity of 1969 responses.

Question Eight was similar to Question Six, only

dealing with the route guidance signs.

Question Nine was developed to determine the first
ramp motorists considered entering. Since the ramp they
actually used (the point of distribution) was preprinted
on the questionnaire, the diversion because of the signs
could be determined for those who used the signs on this
trip. For those who did not use the signs, the answer to
Question Nine would be expected to be the same as the

on-ramp used.
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In 1969, there had been extensive publicity about the
sign system in the television, radio and newspaper media
at the time of introduction of the system. Since there had
been no comparable effort during much of 1970, 1969 Question

Ten, dealing with sources of information, was not repeated.

Three other questions which were considered but not

included are listed below.

1. What is the purpose of this trip?

2. Which ramp do you normally use to enter the
Northbound Lodge Freeﬁay between 2;30 and
6:30 p.m.?

3. If this ramp were closed to traffic, how would
you get to YOur destination?
a. Attempt to enter the Freeway at another ramp

b. Use some alternate surface street route

In an attempt to keep response effort to a minimum,
the answers to these questions were not considered to be of

enough significance and the questions were not used.

QUESTIONNAIRE PREPARATION, DISTRIBUTION AND RETURNS

Since records of traffic volume entering at each ramp
were known, it was easy to estimate the number of preprinted
questionnaires needed for distribution at each ramp. This
value was increased by from 250 to 500 for each ramp. A

total of 15,000 questionnaires were printed.

26



It had been planned to issue the questionnaire in mid-
July, exactly one year following the 1969 distribution.
However, printing delays prevented the distribution of the
questionnaire at that time. It was instead distributed on
Tuesday, August 1llth. The later distribution date was more
satisfactory since some of the ramp signals were temporarily
out of service during July and it was believed that driver
response should be tested on a system that had been in
good working order for some weeks. There is no evidence
that there was a different traffic pattern on August 1llth
from the originally planned distribution day of July lé6th.
All local schools and colleges were either in recess or had
summer programs in session on both days. Tuesday and
Thursday did not usually exhibit different patterns as days
of the week during 1969 and 1970, and there were no public

holidays close to either date.

Extensive publicity on the questionnaire was obtained
both before and shortly after distribution. A joint press
conference was held with Inspector Ricard of the Detroit
Police Department, Motor Traffic Bureau, to announce and
explain the purpose of the questionnaire distribution. This
conference was widely reported on local television and
radio news programs and in the Detroit newspapers (see
Appendix A for information on public relations and information).

On the day of the distribution, television news interviews
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were filmed at the West Grand Boulevard on-ramp distribution
point. The films of the distribution were shown the same

evening on local television news programs.

The questionnaires were distributed from 2:30 p.m. to
6:30 p.m. at the same eight metered on-ramps as in 1969.
The actual distribution process caused little delay to
motorists as they were handed a questionnaire while stopped
for the ramp metering process. A police officer from the
Motor Traffic Bureau was present at each ramp to insure the
smooth flow of traffic. Almost all motorists accepted the

questionnaire.

Experience in 1969 indicated that questionnaires would
be mailed as late as one year following the date of issuance.
It was believed desirable that, since information on a
specific trip was requested, a date beyond which no further
questionnaires would be analyéed be established. This date
was set at one month. Table 1 shows the log of questionnaires
received by date of reception. More than half of the
questionnaires had been delivered by the Monday following
the distribution (5th day) and almost 85% of those returned

within 30 days had been received after one week.

28



TABLE 1

QUESTIONNAIRE RETURNS

NUMBER OF DAYS AFTER CUMULATIVE NUMBER OF
QUESTIONNAIRE DISTRIBUTED QUESTIONNAIRES RECEIVED
1 1
2 341
5 1,731
6 2,332
7 2,910
14 3,294
21 3,377
30 3,437

Table 2 shows both 1969 and 1970 information on
traffic entering at each distribution point ramp, the number
of questionnaires issued, the percent receiving question-
naires, and the number and percent of questionnaires returned.
More than 12,000 questionnaires were issued and 3,437 were
returned, a return rate of 28.3%, a substantial increase
from the 2,419 or 22.3% returned in 1969. The difference
was due to a larger fraction of motorists receiving
questionnaires in 1970 as well as a better return rate for

which no explanation is apparent.
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TABLE 2

QUESTIONNAIRE DISTRIBUTION, RESPONSE AND RAMP TRAFFIC
(1969 FIGURES ARE GIVEN IN PARENTHESES)

VOLUME NUMBER
ENTERING | DISTRIBUTED PERCENT NUMBER PERCENT
RAMP AT RAMP RECEIVING | RETURNED RETURNED
West Grand 2777 2735 98.3 909 33.3
Boulevard (3007) (2438) (80.4) (665) (27.2)
Seward 1380 1410 97.8 488 34.6
(907) (819) (90.2) (237) (28.9)
Chicago 1025 930 90.7 192 20.6
(1226) (1067) (86.9) (218) 4(20.4)
Webb 849 819 96.4 175 21.4
(892) (804) (98.2) (169) (21.0)
Davison 3079 2410 78.2 695 28.8
(3262) (2473) (76.2) (537) (21.7)
Linwood 1426 1262 88.5 363 28.8
(1491) (1000) (67.1) (191) (19.1)
Livernois 1400 1235 88.2 269 21.8
(1146) (1000) (87.3) (175) (17.5)
Wyoming 1435 1329 92.5 346 26.0
(1452) (1000) (68.9) (227) (22.7)
| e e B TS e o
TOTAL 12130 3437
(10601) (2419)
Overall percentage 28.3
returned: (22.8)
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It is evident that the overall percentage returned
and the percentage returned for each ramp was much higher
than in 1969, as was the percentage of motorists entering
at each distribution point who received questionnaires.
Considerable improvements in the return rate at the Davison

and Linwood ramps were most notable.

It is also noted that the return rate varied widely
among the ramps with more than one-third of the questionnaires
returned by those receiving them at the West Grand Boulevard
and Seward ramps. The Davison Expressway, Linwood and
Wyoming Road ramp users returned more than 25% of the
questionnaires. The Chicago, Webb and Livernois returns
remained near a disappointing 20% level. These differences

are statistically significant (Chi-square; o = .001).
QUESTIONNAIRE CODING AND RESPONSE CHECKING

As shown in Table 1 returned questionnaires began
arriving on August 12, 1970, the day after distribution.
The bulk of the questionnaires were returned within two
weeks of the distribution date and a cut-off date of
September 11, 1970 was established for processing. Those
questionnaires received after that date were read, responses
to the respondent's comments made when appropriate (all
respondents providing their name and address were thanked
for their participation) and any unusual comments noted.
Otherwise, the more than 100 questionnaires received well
into 1971 were neither coded nor processed with the bulk of

the questionnaires.
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Coding for later machine processing was accomplished
directly‘on the questionnaire form, although the form had
not been specifically designed for easy keypunch operator
processing. Each of the eight ramps was assigned a one-
digit number (see Table B-1l in Appendix B for code
dictionary). The ramp name was pre-printed on the question-
naires to insure quick and accurate identification of their
place of entry to the Freeway. Each questionnaire received
was assigned a four-digit serial number commencing with 0001
for the first received, 0002 for the second, etc., for each
ramp. Thus, the first questionnaire returned that had
been distributed at the Seward ramp (Entry No. 2) became
20001, the second 20002, etc. A log was kept showing the
questionnaires received daily and the serial number assigned
to each questionnaire. This log was used for various
administrative functions in the coding and processing

activity.

The coding was done by one of three individuals, checked
by one of the others and discussed with the Principal
Investigator as needed. A notebook was maintained to achieve
uniform treatment of data by all coders. The coding was

done one question at a time to maximize consistent treatment.

In Question One, the motorist was asked to give the
nearest major street intersection to where he began his

trip. This data had to be transformed to a zone of origin
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as shown in Figure 4 on page 91. Generally, the coder
located the origin on a map that was divided into number
zones and recorded the appropriate zone number on the
questionnaire. The zones were generally the same as those
used in 1969 with some grouping of zones with low samples
(Table B-3, Appendix B). If the given origin occurred on

a line bounding zones, the zone to the south or east of the
line was coded as the origin. If the origin given was out-
side of the zones on the map, "0l1" or "07" was coded,
depending on whether the origin was east or west of a line
drawn parallel to Woodward Avenue through the center of
Detroit. An American Automobile Association (AAA) map of
Detroit and Southeastern Michigan (1969) and a Detroit
Edison Corporation map of Detroit and the Detroit Metropolitan

Area (1970) were used to locate origins.

An alphabetical dictionary of the origins was sequen-
tially developed to facilitate the coding process. The
street and nearest cross-street were entered in the log
under the first alphabetic letter of the intersection
(numbers followed letters). As the dictionary grew, this
speeded coding by making it possible to look up an inter-
section in the log and record the zone rather than go through
the more lengthy procedure of locating the intersection

and zone on the map.
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The Keystone Street Guide and Map of Detroit and
Vicinity and the Detroit Telephone Directory were also used
to locate addresses, buildings and hospitals when these
were given instead of intersection names. Such specific
traffic generators as the General Motors Building, Wayne
State University, etc., were added to the dictionary. The
"Street Guide" also helped to locate minor streets and

intersections.

It was decided not to code the destinations (Question
Two). The 1969 returns showed that this was not a parti-
cularly important question since destinations were generally

evenly distributed about the most convenient off-ramp.

The Freeway exif ramp responses to Question Three
were numbered and coded "01-13", respectively (Table B-2
in Appendix B). All exit ramps beyond Southfield were
coded "14." Most of these exit ramps were located on
Westbound I-696. Other coding practices are shown in

Tables B-3 through B-11 in Appendix B.

The respondent's comments were also coded. Coders
looked for five basic themes: the Lodge Freeway in general;
the Ramp Metering system; the Ramp Information Signs; the
Route Guidance Signs (the Trailblazers, Variable Message
Sign and Blank-out Sign system); and the Alternate Routes.
Comments concerning the Freeway and ramp metering were
coded "1" for favorable comments and "2" for negative comments.

A "0" was entered for no response.
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Comments on the Ramp Information signs (Figures 1A
and 1B on the questionnaire) and Route Guidance signs
(Figures 2A, 2B, 2C on the questionnaire) were coded in
more detail. The same coding system was used for both
types of signs. A "0" signified that a respondent had not
commented on the signs. A "1" indicated a generally
favorable response and "2" a generally unfavorable response.
If the respondent commented that the idea behind the signs
was good, the response was coded "3." If the respondent
felt the basic idea of the signs was bad, the code was "4."
Favorable comments on the sign design were coded "5" and
statements that the sign design was bad were coded "6." 1If
the respondent felt the signs were operating well, the code
was "7." If the respondent commented that the signs were
operating poorly, the code was "8." Comments which mentioned
the signs but were neither favorable nor unfavorable were

coded with a "9."

In coding comments on the alternate route, two basic
comments, referring either to the slowness of the route or
the neighborhood traveled through, were looked for. A "0"
signified either "no response" or comments which stated
that the alternate route was neither slower nor faster than
the normal route taken by the particular respondent.
Generally favorable comments were coded "1" and comments
that stated alternate routes are always or almost always

slower were coded "2." A "3" signified that the respondent
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got lost or feared getting lost in following the alternate
route, and "4" signified an objection to the neighborhoods
passed through by the alternate route. General objections
to alternate routes where the respondent listed no specific
problems were coded "5." Increase in travel time due to
the fact that the alternate route was slower as a result

of the ramp metering were coded "6." A response which
included objections to both the slowness of the alternate

routes and the neighborhood they traversed was coded "7."

Coding Problems

Problems occurred with the origin coding when the
respondent listed an incomplete origin (no cross street
given) or the origin made no sense as in the instance where
the streets named did not intersect. 1In these cases, "00"
was recorded for no response. A few origin answers were
very inconsistent with the ramp entered. These were coded
"00."- Occasionally, the respondent viewed a round trip as

having both its origin and destination at home.

Sometimes the respondents would check two boxes for
Question Three, the exit ramp. In most cases, they were
indicating the ramps they used for both entrance and exits.
The exit ramp was, of course, coded as the answer. Replies
that were inconsistent with a reasonable on-ramp for the

trip origin were coded "no response."
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The respondents sometimes had trouble defining the
difference between "once or twice a week" and "almost
everyday" when answering how often they used the Freeway
(Question Four). If it was noted that the Freeway was used
three times a week, a "2" was entered. If they used the

Freeway four or five times a week, a "3" was entered.

Questions Five and Six were so similar that
the same types of problems arose in coding responses.
If both boxes were checked in Question 5a or b, or if
"sometimes" was given for an answer, yes "1" was coded
as the reply. If both boxes or "sometimes" were the reply
in Question 6a or b, no response was coded. Similar problems
arose with Question Eight and were handled in the éame

manner.

In many instances, respondents replied to Question
Seven by writing their own answer or by checking two or all

of the boxes. 1In these cases, no response was coded.

In Question Nine, the coder was to have referred to
Page Two of the questionnaire for a list of numbered ramps.
Sometimes the respondent would get his answer from the
figures on page two and would answer 1A, 2B, etc. These

answers were deciphered and the proper answer coded.
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ADDITIONAL VARIABLES

In the analysis of the questionnaire results, initially
it was determined desirable to create a number of variables
beyond those directly printed on the questionnaire itself.

A total of 18 variables were defined from the questionnaire.
It was also deemed important to develop a number of spatially
related variables concerned with the ramp deemed most likely
to be used for traffic moving during uncongested periods

and various characteristics of the trip itself.

These additional variables are listed in Table 3.

TABLE 3

ADDITIONAL VARIABLES

Most Convenient Ramp (MCR) (See Table B-1, Appendix B)
Origin to MCR Distance (Miles)

MCR to Exit Ramp Distance (Miles)

-Freeway Distance (Miles)

MCR to On-Ramp Distance (Miles)

Excess Distance (Miles)

Minimum Trip Length (Miles)

Fraction of Trip on Street System

The Most Convenient Ramp (MCR) was defined as the
on-ramp which would most logically be used by a motorist

from a zone of origin using major streets during typical
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uncongested conditions. The MCR for each of the 32 zones

of origin is given in Table B-17 in Appendix B.

The other variables are based on major street and
Lodge Freeway distances measured from large scale maps
between centroids of zones, on-ramps and off-ramps. These
variables are self-explanatory, except the Excess Distance
variable is the additional travel in miles on the route
actually used over that of the minimum distance route passing

through the MCR.

In order to construct these distance-related variables,
matrices of distances from Zones of Origin to all ramps,
between Freeway on- and off-ramps and between Freeway on-
ramps were developed. These are presented as Tables B-18

through B-20 in Appendix B.

FINAL SAMPLE

It was believed highly desirable to be able to conduct
an orthogonal analysis of the results of the questionnaire
study. Therefore, a review of the completeness of responses
to important questions was made and it was determined that
it would be possible to retain more than 80% of the 3,427
questionnaires by using only those which had responses to

all of those questions deemed to be important.
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A total of 613 questionnaires were eliminated because
of inconsistent or non-response to questions believed to
be highly significant in the analysis. Almost 30% of these
had a defective origin. Almost 10% failed to give their
off-ramp or identified an impossible off-ramp upstream
from their on-ramp. Almost 70% of the defective question-
naires did not select a response to the hypothetical
behavioral response to the important Ramp Information Sign
display (Question Seven). Almost 20% of these questionnaires
had inconsistent responses to the various parts of Questions
Five and Six dealing with Ramp Information Sign sighting

and use.

Appendix B, Table B-1, contains a key and a listing
of the data for each of the 2,824 questionnaires in the

final analysis group.

In making the analysis, consideration was given to
treating the returned acceptable questionnaires as if they
were from a sample stratified by ramp and weighted accordingly
to express an estimate of the population of users of the
eight ramps. For example, each of the 772 West Grand
Boulevard questionnaires would have a weight of almost 4
since the volume entering that ramp was 2,777. At the
Chicago Boulevard entrance ramp the weight would be almost
7 since there were only 149 satisfactory interviews of the
1,025 vehicles entering at that ramp the day of the survey.
It was believed that the inherent bias in a post-card

i

return questionnaire and the lack of need for a precise
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population value supported the decision not to weight each
questionnaire but to report the results as those obtained
from 2,834 cooperating motorists from among 12,130
receiving them of a total of 13,370 vehicles entering the

ramps during the study period.
ANALYSIS

It was believed that the most important findings of
this research would be obtained by considering not only the
relative frequency of the question responses and values
of the variables themselves, but also the many interactions

of a joint distribution of two or more variables.

After developing univariate distributions for each of
the 26 variables (Figure 2 shows questionnaire return
frequency by ramp of entry), more than 100 possibly important
multivariate distributions were identified. Each of these
distributions was developed and analyzed as appropriate. As
the détailed analysis proceeded, it was found that several

additional distributions had to be enumerated.

Many of the final variables used were numerical and
standard statistical tests of means and dispersions could
have been used. However, it was found that satisfactory
results could be obtained by classifying each of the variables,
and when statistical tests were necessary, using the
Chi-square test on the contingency tables resulting from

the classifications.
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A risk of identifying a difference when in fact one
does not exist (the alpha risk) of one percent was selected.
For purposes of studying the results, however, the actual
value of Chi-square and its associated probability level
are presented, or the fact that the Chi-square values are
such that probabilities of errors of the first type of less

than .001 are identified.

The results of the analysis are presented in Chapter
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CHAPTER TWO

RESEARCH FINDINGS

As described in Chapter One, a final set of 2,824
questionnaires complete in all significant respects and
with internally consistent answers were obtained. Distri-
butions of responses to each question and derived variable
were obtained as well as many joint distributions of two
or more variables. 1In this chapter, successive consideration

is given to seven topics listed below.

1. Sighting and Usage of the Dynamic Sign System

2. Sighting and Usage Determinants and Attitudes
Toward the Ramp Information System

3. Specific Comments

4. Ramp Usage Dispersion

5. Trip Origins and Destinations

6. Ramp Differences

7. Comments

This structuring attempts to develop both the simple and
complex relationships among the attitudes, knowledge and
behavior of almost 3000 users of this important freeway

corridor.

45



SIGHTING AND USAGE OF THE DYNAMIC SIGN SYSTEM

Driver responses to the four questions on seeing and
using the Ramp Information Signs (Questions Five and Six)
are presented in Table 4. Even after a year's operation
20.3% of the motorists had not seen these signs. Of those
who had seen them, 48.6% used them as an aid in route
selection. Even among this group of users only 73.4% of
those who saw the signs on this trip used the signs on this

trip.

It would be expected that drivers who used the signs
would be more likely to see them this trip since they pre-
sumably found the information advantageous and shouid have
been familiar with the locations of the signs. Surprisingly,
a comparison of drivers who did and did not use the signs
shows that very nearly the séme percent of each group saw
the Ramp Information Signs this trip. (A X2 analysis gives
a value of 1.59; le,.lo = 2.71; so there is no statistically
significant difference between these two groups.) This

indicates an awareness of the signs by those who did not

choose to use them.

Table 4 also points out that 26.6% of the drivers who
said they used the signs and saw them this trip did not use
the signs this trip. One possible explanation for this is
that drivers may have varied their use of the signs according

to the information presented. For example, a driver may
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TABLE 4

RESPONDENTS SIGHTING AND USING
RAMP INFORMATION SIGNS

QUESTION RESPONSES

2824 Questionnaires

|~ 1100.00 |
Have You Ever Seen a - Yes No
Ramp Information Sign? 79.7% 20.3%
|7 (100.0) |

. Yes No

Do You Use These Signs? 48.6% s1.4%
| 7100.0) | | T100.0) |
Did You See One Yes No Yes No
This Trip? 57.4% 42.6% 54.6% 45.4%
| (100.0) ]

Did You Use These Signs Yes . No
This Trip? 73.4% 26.6%
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have been willing to divert to the next one or two ramps
downstrgam but if faced with an all red display he would
have disregarded the sign and thus respond that he did not
use the signs this trip. There is no data to test this
hypothesis, but it is consistent with the response to
Question Seven (explored later) which asked what the driver

would do when faced with an all red display.

Table 5 gives the percent of drivers who saw either,
both, or neither or the two types of information signs this
trip and Table 6 is a comparable table for use of the signs
this trip. From Table 5 it can be seen that while 62.4%
of all drivers saw one or the other of the signs, only 10.2%
of all drivers saw both the Ramp Information and Route
Guidance (referred to as Trailblazers) signs this trip.
Table 6 shows that only 23.7% of all drivers used one or
the other or both of the sigh types this trip and only 3.9%

of all drivers used both.

Since the trailblazers were placed farther from the
Freeway than the Ramp Information signs, it might be expected
that drivers who saw or used the trailblazers were more
likely to see and use the Ramp Information signs than the
converse. The tables illustrate that this is true as 36.4%
of the drivers who saw a trailblazer this trip also saw a
Ramp Information sign this trip, but only 22.9% of the drivers

who saw a Ramp Information sign this trip also saw a
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TABLE 5

COMPARISON OF SIGHTING EACH TYPE
OF SIGN THIS TRIP

Did You See a Route Guidance
Sign This Trip?

YES NO “
Did You See YES 10.2%
A Ramp Informa-
tion Sign This NO 17.8%
Trip? —
28.0% 100%=2824
TABLE 6

COMPARISON OF USING EACH TYPE
OF SIGN THIS TRIP

Did You Use a Route Guidance
Sign This Trip?

YES NO
Did You Use A YES 3.9% 13.0% 16.9%
Ramp Information
Sign This Trip? NO 6.8% 76.3% 83.1%
L===———==
10.7% 89.3% 100%=2824
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trailblazer this trip. A comparison between users of both
signs is much the same, as 36.4% of the drivers who used
the trailblazers also used the Ramp Information signs this
trip and only 23.1% of the Ramp Information sign users also

used a trailblazer this trip.

Even more interesting is the fact that 76.2% of the
drivers who used a trailblazer and saw a Ramp Information
sign (there were 143 such drivers) also used the Ramp
Information sign and 82.0% of the drivers who used a Ramp
Information sign and saw a trailblazer (there were 133 such
drivers) also used the trailblazer this trip. Thus, drivers
who used either type of sign had a high degree of acceptance

of the other.

Tables 7 and 8 give a breakdown of Ramp Information
sign users this trip and trailblazer users this trip by
zone of origin. As expected from the placement of the
southern Ramp Information signs, the eight zones which ranked
highest in percent of users of this sign are all south of
Webb and five of the eight are adjacent to the Freeway. The
eight highest zones in percent of users of the trailblazers

are scattered.
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TABLE 7

RAMP INFORMATION SIGN USE BY ZONE OF ORIGIN*

DID YOU USE THESE SIGNS THIS TRIP?

ZONES OF ORIGIN TOTAL YES NO,'NO RESPONSE
3, 5, 6, 9, 11, 12,
16, 19 (Eight Highest) | 1365 25.6% 74.4%
2, 13, 17, 21, 22, 24,
26, 27 (Eight Lowest) 543 4.2 95.8
All Other Zones 916 11.5 88.5
WW
TOTAL 2824 16.9 83.1
*See Figure %, Page 91
TABLE 8

ROUTE GUIDANCE SIGN USE BY ZONE OF ORIGIN*

DID YOU USE THESE SIGNS THIS TRIP?

ZONES OF ORIGIN TOTAL YES NO, NO RESPONSE
3, 7, 13, 15, 16, 18,

23, 28 (Eight Highest) 278 21.2% 78.8%

2, 9, 10, 11, 21, 27,

30, 32 (Eight Lowest) 1276 6.0 94.0

All Other Zones 1270 12.9 87.1
ITOTAL 2824 10.6 89.4

*See Figure 4, Page 91
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SIGHTING AND USAGE DETERMINANTS AND ATTITUDES
TOWARD THE RAMP INFORMATION SIGN SYSTEM

Since the Ramp Information Signs were in operation
long enough for most drivers to see and experiment with
them, the question of what the driver would do when faced
with an all-red Ramp Information Sign (Question Seven) is
not hypothetical but rather reflects the driver's attitude
toward these signs (this view is substantiated in the Comments
Section). Table 9 presents the total response to this

question.

In order to explore some of the determinants influencing
drivers to use or disregard the signs and factors in driver
attitudes toward the signs, the drivers were sorted into
six groups, as shown in Table 10, by using the following
variables: having sighted the Ramp Information Signs,
using the Signs, Freeway trip distance, frequency of Freeway
usage, and response to an all-red Ramp Information Sign
display. The existence of major interactions among these
variables can be easily identified. Many of them are

discussed in the following sections.
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TABLE 9

QUESTION 7: IF YOU HAD SEEN A SIGN SIMILAR TO
FIGURE 1B* ON THIS TRIP, WHAT WOULD YOU HAVE DONE?

RESPONSE** NUMBER PERCENT

Disregarded the Sign and
Entered the Freeway at
a Ramp Shown in Red (1) 1105 39.1%

Continued on the Recommended
Path and Entered at a Ramp
Shown in Green (2) 1090 38.6

Decided Not to Use the
Freeway at All (3) 629 22.3

*  Ramp Information Sign with all-red display for
ramps shown

** Anticipated activities if Ramp Information Sign
with all-red display was sighted
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SIGHTING THE SIGNS

The first question to be considered is whether drivers
who used the Freeway more often were more likely to see
the Ramp Information Signs. The 1969 questionnaire study
found that after one month of Ramp Information Sign opera-
tion there was no apparent relationship between the frequency
of Freewaftusage and sighting of the Ramp Information Signs
(26) . However, the 1970 data presented in Table 11 show
that after a year there was a high degree of significance
between the frequency of Freeway usage and sighting the signs
with more of the frequent users having seen the sign
(P, < .001). Undoubtedly, the reason for this change is
thzt in 14 months of sign operation, drivers who used the
Lodge Freeway more frequently had many more opportunities
to see the signs. The oh—ramp distribution of this relation-
ship is given in Table 12. As would be expected, the pre-
ponderant viewing experience was for those drivers entering

at the southern four ramps where the signs were prominantly
displayed.
FACTORS IN RAMP INFORMATION SIGN USE

In order to isolate some of the reasons a driver did
or did not use the Ramp Information Signs, two key variables
identified in Table 10 were examined, Freeway trip distance

and frequency of use of the Freeway. Freeway trip distance

was chosen rather than total trip distance because it was
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TABLE 11

RELATIONSHIP BETWEEN THE FREQUENCY OF FREEWAY
USE AND SIGHTING FRONTAGE ROAD SIGNS

% WHO HAVE SEEN

FREQUENCY SAMPLE SIZE THE SIGNS
Never or Seldom 168 64.3%
Once or Twice
A Week , 355 76.1
Almost Every Day 2301 81.4
— — =5 |
TOTALS 2824 79.7
x? = 31.95
2
xz,.OOl = 13.82
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TABLE 12

PERCENT OF DRIVERS WHO HAVE SEEN THE RAMP INFORMATION
SIGNS DISTRIBUTED BY ON-RAMP AND
FREQUENCY OF FREEWAY USAGE

FREQUENCY OF FREEWAY USE

NEVER OR | ONCE OR TWICE| ALMOST

ON-RAMP SELDOM A WEEK EVERY DAY TOTAL
West Grand

Boulevard 58.6% 89.9% 96.2% 92.6%
Seward 87.0 91.4 97.0 95.3
Chicago 87.5 73.9 90.9 87.9
Webb 75.0 78.9 92.8 89.4
Davison 61.1 61.3 68.0 67.0
Linwood 47.1 64.3 72.4 70.1
Livernois 77.8 61.9 62.7 63.3
Wyoming 33.3 46.9 64.6 61.0
AVERAGE 64.3 76.1 81.4 79.7

2

2
X" > (X34, .001

= 36.12)




believed that drivers who desired to use only a short
section of the Freeway, even though they were on long trips,
would have the same reaction to the signs as drivers on
short trips. A Freeway trip of eight miles was chosen as
the dividing line between long and short trips because 9
Mile Road was the last specifically identified exit ramp
choice on-the questionnaire and drivers who entered at
Wyoming Road and stayed on past 9 Mile Road had a Freeway
trip distance of at least eight miles. Figure 3 shows the
distribution of Freeway distances for the sample. Table
C-2 in Appendix C was the source of data that show only 7.4%
of the respondents leaving the Freeway south of Wyoming,

and 35.1% going beyond 9 Mile Road.

The relationships among these variables are explored
in Tables 13 through 17. Tables 13 and 14 compare the use
of the signs with the frequéncy of use of the Freeway and
Freeway trip distance, respectively. Both interrelationships
are statistically highly significant. However, as Table 15

shows, there is also a highly significant interaction between

frequency of use of the Freeway and Freeway trip distance
with drivers who used the Freeway never or seldom being more
likely to be on short Freeway trips. Hence, to examine the
relationship between Freeway trip distance and sign use,
Table 16 considers only drivers who used the Freeway almost

every day and had seen the signs. Similarly, to examine the
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TABLE 13

RELATIONSHIP BETWEEN RAMP INFORMATION SIGN
AND FREQUENCY OF FREEWAY USAGE*

USAGE

SAMPLE USE THE SIGNS
FREQUENCY SIZE YES NO
Never or Seldom 108 63.9% 36.1%
Once or Twice
A Week 270 56.7 43.3
Almost Every Day 1874 46.6 53.4
TOTAL 2252 48.6 51.4
x> = 20.19
2
X2,.001 = 13.82

*Only those drivers who have seen the signs are

considered in the table.

TABLE 14
RELATIONSHIP, FOR DRIVERS WHO HAVE SEEN THE SIGNS,
BETWEEN FREEWAY TRIP DISTANCE AND USE OF THE
RAMP INFORMATION SIGNS
FREEWAY TRIP DISTANCE
EIGHT MILES LESS THAN
USE THE SIGNS OR MORE EIGHT MILES TOTAL
Yes 41.4% 54.,0% 48.6%
No 58.6% 46.0% 51.4%
SAMPLE SIZE 966 1286 2252
x> = 34.75
2
= 9.55
X1,.002
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TABLE 15

RELATIONSHIP BETWEEN FREQUENCY OF FREEWAY USAGE
AND FREEWAY TRIP DISTANCE

FREEWAY TRIP DISTANCE
SAMPLE EIGHT MILES LESS THAN
FREQUENCY SIZE OR MORE EIGHT MILES
Never or Seldom 168 32.1% 67.9%
Once or Twice
A Week 355 34.6% 65.4%
Almost Every
Day 2301 45.7% 54.3%
TOTAL 2824 43.5% 56.5%
x2 = 24.55
2 _
X2,.Ool - 13082
TABLE 16

RELATIONSHIP BETWEEN FREEWAY TRIP

DISTANCE AND

USE OF THE RAMP INFORMATION SIGNS*
EIGHT MILES LESS THAN
USE THE SIGNS OR MORE EIGHT MILES TOTAL
Yes 40.2% 51.8% 46.6%
No 59.8% 48.2% ' 53.4%
SAMPLE SIZE 846 1028 1874
x> = 24.88
2
X1,.002 = 9.55

*Only drivers who use the Freeway almost every day ,
and have seen the signs are considered in the table.
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relationship between frequency of use of the Freeway and
sign use, Table 17 considers only those drivers who indi-
cated they had seen the signs before. These drivers were

divided into two groups according to Freeway trip distance.

As seen in Table 16, there was a statistically highly
significant interaction between Freeway trip distance and
sign use with drivers on Freeway trips of less than eight

miles being more likely to use the Ramp Information Signs.

Surprisingly, Table 17 shows no significant interaction
between frequency of use of the Freeway and sign use for
drivers on long trips, but a highly significant interaction
for drivers on short trips with drivers who used the Freeway

never or seldom being most likely to use the signs.

In summary, the data indicate that drivers on short,
infrequent Freeway trips were the most likely to use the
Ramp Information Signs. Some possible reasons for this will

be discussed in Chapter Three.
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TABLE 17

RELATIONSHIP BETWEEN USE OF THE RAMP INFORMATION SIGNS
AND FREQUENCY OF USE OF THE FREEWAY*

DRIVERS ON FREEWAY TRIPS OF EIGHT MILES OR MORE

FREQUENCY OF SAMPLE USE THE SIGNS
FREEWAY USE SIZE NO YES
Never or Seldom 31 51.6% 48.4%

Once or Twice -
A Week 89 49.4% 50.6%
Almost Every Day 846 59.8% 40.2%
TOTAL 966 58.6% 41.4%
2 _ 2 =
x° = 4.20 X2,.10 = 4.61

DRIVERS ON FREEWAY TRIPS LESS THAN EIGHT MILES

FREQUENCY OF SAMPLE USE _THE SIGNS
FREEWAY USE SIZE _ NO YES
Never or Seldom 71 29.9% 70.1%

Once or Twice
A Week 181 40.3% 59.7%
Almost Every Day 1028 48.2% 51.8%
B e T e ]
TOTAL 1286 46.0% 54.0%
2 _ 2
x° = 12.34 x2'.01 = 9,21

*Only drivers who have seen the signs are considered.
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ATTITUDES

Striking differences in attitudes are observed if
drivers are divided into three groups on the questions of
seeing and using the Ramp Information Signs (Questions Five
and Six) and compared on their responses to an all-red
display (Question Seven). These results are shown in
Table 18. Drivers who had seen the signs but did not use
them were twice as likely to disregard the all-red display
as were drivers who had never seen the signs and more than
four times as likely to disregard the message as drivers
who used the signs. Other evidence suggests that this was
due to poor results in individual attempts to use the signs
which will be discussed in Chapter Three. It is alSo note-
worthy that 30.3% of the sign users, compared with 19.9%
of those who had never seen the signs, would not use the
Freeway at all when faced with an all-red display. When
the 14.3% of sign users who would disregard the sign and
enter anyway is added in it is clear that "using the signs"
is not equivalent to "using the alternate route when advised"

as might be intuitively expected.

Table 19 shows the significant and complex interaction
between Freeway usage frequency and the hypothetical response
to a congested indication at all ramps. Further examination

of only those drivers who had never seen the signs reveals
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TABLE 18

RELATIONSHIP BETWEEN RESPONSE TO AN ALL-RED
RAMP INFORMATION SIGN AND SIGHTING
AND USING THE SIGNS

HAVE YOU EVER SEEN THE SIGNS?

INDICATED YES
RESPONSE TO AN DO _YOU USE THEM?
ALL-RED DISPLAY NO NO YES AVERAGE

Disregard and

Enter Anyway 32.4% | 66.0% | 14.3% 39.1%
Continue On

Recommended

Path 47.7% 18.2% 55.4% 38.6%
Not Use

Freeway At All 19.9% 15.8% 30.3% 22.3%
SAMPLE SIZE 572 1157 1095 2824

X >> ‘Xi,.001 = 18.47)
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TABLE 19

RELATIONSHIP BETWEEN FREQUENCY OF USE OF THE FREEWAY
AND RESPONSE TO AN ALL-RED RAMP INFORMATION SIGN

FREQUENCY OF FREEWAY USE

INDICATED
RESPONSE TO AN NEVER OR | ONCE OR TWICE ALMOST
ALL-RED-DISPLAY SELDOM A WEEK EVERY DAY | TOTAL

Disregard and

Enter Anyway 28.0% 25.1% 42.1% 39.1%
Continue On

Recommended Path 50.6% 45.3% 36.7% 38.6%
Not Use the

Freeway At All 21.4% 29.6% 21.2% 22.3%
SAMPLE SIZE 168 355 2301 . 2824

Xo > ‘Xi,.om = 18.47)
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a statistically significant interaction between frequency
of use of the Freeway and response to an all-red display
for drivers on long trips but not for drivers on short
trips. This is shown in Table 20. Among the drivers on
long trips, those who used the Freeway almost every day
were not as likely to follow the alternate route or to not
use the Freeway at all. Instead they were twice as likely
to disregard the signs as were drivers who used the Freeway

less frequently.

Using Table 20 again, drivers who used the Freeway
almost every day were studied to examine the relationship
between Freeway trip distance and response to an all-red
Ramp Information Sign display. This association gave a
x2 of 5.94 (x§,.05 = 5.99) and so statistical significance
is not quite established. This weak result is somewhat
surprising since this relationship was highly significant

when .tested among drivers who used the signs or among

drivers who had seen but did not use the signs.

Table 21 considers a second group of drivers, those
who had seen but did not use the signs, and again there was
a statistically significant interaction between the fre-
quency of use of the Freeway and response to an all-red
Ramp Information Sign for drivers on long trips but not for
drivers on short trips. Of drivers on long trips who used
the Freeway almost every day, 76.3% said they would dis-
regard the all-red display and enter at a ramp shown in red
while only 53.3% of the 1eés frequent users indicated such

a choice.
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TABLE 20

RELATIONSHIP BETWEEN FREQUENCY OF USE OF THE FREEWAY
AND RESPONSE TO AN ALL-RED RAMP INFORMATION SIGN
FOR DRIVERS WHO HAVE NEVER SEEN THE SIGNS

A, DRIVERS ON FREEWAY TRIPS OF EIGHT MILES OR MORE

FREQUENCY OF USE OF THE FREEWAY

INDICATED
RESPONSE TO AN NEVER OR | ONCE OR TWICE| ALMOST
ALL-RED DISPLAY SELDOM A WEEK EVERY DAY | TOTAL

Disregard and

Enter Anyway 21.7% 14.7% 40.5% 35.5%
Continue On
Recommended Path 52.2% 52.9% 45.8% 47.3%
Not Use the
Freeway At All 26.1% 32.4% 13.7% 17.2%
SAMPLE SIZE 23 34 205 262
2 2
= 4 L] " = L]
X 14.33, x4’.01 13.28

B. DRIVERS ON FREEWAY TRIPS OF LESS THAN EIGHT MILES

FREQUENCY OF USE OF THE FREEWAY

INDICATED
RESPONSE TO AN NEVER OR | ONCE OR TWICE| ALMOST
ALL-RED DISPLAY SELDOM A WEEK EVERY DAY | TOTAL

Disregard and

Enter Anyway 35.1% 15.7% 32.0% 29.7%
Continue On

Recommended Path 46.0% 56.9% 46.4% 48.1%
Not Use the

Freeway At All 18.9% 27.4% 21.6% 22.2%
SAMPLE SIZE 37 51 222 310

2 2
= 5, = 7.78
X 5.97 x4'f10 7
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TABLE 21

RELATIONSHIP BETWEEN FREQUENCY OF USE OF THE FREEWAY
AND RESPONSE TO AN ALL-RED RAMP INFORMATION SIGN
FOR DRIVERS WHO HAD SEEN BUT DID NOT USE THE SIGNS

A. DRIVERS ON FREEWAY TRIPS OF EIGHT MILES OR MORE

FREQUENCY OF USE OF THE FREEWAY

INDICATED
RESPONSE TO AN NEVER OR | ONCE OR TWICE| ALMOST
ALL-RED DISPLAY SELDOM A WEEK EVERY DAY TOTAL
Disregérd and
Enter Anyway 50.0% 54.5% 76.3% 73.9%
Continue On
Recomnended Path 25.0% 27.3% 16.0% 17.1%
Not Use the
Freeway At All 25.0% '18.2% 7.7% 9.0%
SAMPLE SIZE 16 44 506 566

x2 = 16.37 (first two columns combined)

2 -
Xz,.001 = 13.82

B. DRIVERS ON FREEWAY TRIPS OF LESS THAN EIGHT MILES

FREQUENCY OF USE OF THE FREEWAY

INDICATED
RESPONSE TO AN NEVER OR | ONCE OR TWICE| ALMOST
ALL-RED DISPLAY SELDOM A WEEK EVERY DAY TOTAL
'Disregard and
Enter Anyway 56.6% 49.3% 60.0% 58.6%
Continue On
Recommended Path 21.7% 19.2% 19.0% 19.1%
Not Use the
Freeway At All 21.7% 31.5% 21.0% 22.3%
SAMPLE SIZE 23 73 495 591

2 _ 2 -
X - 4048 r X4'.10 7078
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To test the relationship between Freeway trip distance
and response to an all-red display among drivers who had
seen but did not use the signs (Table 21), only drivers who
used the Freeway almost every day were considered and the

x2 value for this relationship was 42.00 (xg = 13.82).

,.001
The percent of drivers who would follow the alternate route
was almost- the same for drivers on long and short trips and
the major difference between the two groups was that almost
three times as many drivers on short trips would have

chosen to not use the Freeway at all (21.0% compared with

7.7% of drivers on long trips). Thus, if "disregard and
enter anyway" are considered as the only "undesirable" choice,
it is found that even among drivers who did not use the

signs those on short trips were more likely to utilize the

information in an "acceptable" manner.

Among drivers who used fhe signs, the relationship
between frequency of use of the Freeway and response to an
all-red display, as shown in Table 22, again was statistically
significant for drivers on long Freeway trips but not for
drivers on short Freeway trips. However, the major differ-
ence among drivers on long trips in this group, as contrasted
with drivers on long trips who did not use the signs, was
that those who used the Freeway every day were much more
likely to not use the Freeway at all when faced with an
all-red display than were drivers who were less frequent
Freeway users. Corresponding to this greater percent who

would not use the Freeway at all it is seen that a lesser
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TABLE 22

RELATIONSHIP BETWEEN FREQUENCY OF USE OF THE FREEWAY
AND RESPONSE TO AN ALL-RED RAMP INFORMATION SIGN
FOR DRIVERS WHO USE THE SIGNS

A. DRIVERS ON FREEWAY TRIPS OF EIGHT MILES OR MORE
FREQUENCY OF USE OF THE FREEWAY
INDICATED
RESPONSE TO AN NEVER OR |ONCE OR TWICE ALMOST
ALL-RED DISPLAY SELDOM A WEEK EVERY DAY TOTAL
Disregard and
Enter Anyway 20.0% 11.1% 19.1% 18.3%
Continue On
Recommended Path 80.0% 77.8% 60.6% 63.2%
Not Use the
- Freeway At All 0.0% 11.1% 20.3% 18.5%
SAMPLE SIZE 15 45 340 400

xz = 7.41 (first two columns combined)

2.

X2,.05 = 5.99
B. DRIVERS ON FREEWAY TRIPS OF LESS THAN EIGHT MILES
FREQUENCY OF USE OF THE FREEWAY
INDICATED
RESPONSE TO AN NEVER OR | ONCE OR TWICE ALMOST
ALL-RED DISPLAY SELDOM A WEEK EVERY DAY TOTAL
bisreqard and
Enter Anyway 9.3% 10.2% 12.6% 12.0%
Continue On
Recommended Path 64.8% 49.1% 49.9% 50.9%
Not Use the
Freeway At All 25.9% 40.7% 37.5% 37.1%
SAMPLE SIZE 54 108 533 695
2 2
X“=5.24, Xy 1q=7.78
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percent of drivers who used the Freeway almost every day
would continue on the alternate route and a slightly greater
percent would disregard the signs (19.1% compared with

13.3% for all the less frequent Freeway users).

From Table 22 it can also be seen that every day users
on short trips were much more likely to not use the Freeway
at all when presented an all-red display than every day
users on long trips. The drivers on short trips were less
likely to disregard the signs, but they were also less likely
to follow the alternate route than drivers on long trips.
This relationship between Freeway trip distance and response
to an all-red display was tested for everyday users and

2 2
L] A = l L] .
the X~ value was 30.26 (XZ,.OOl 3.82)

In summary, it can be said that the frequency with
which a driver used the Freeway was an important factor in
his response to an all-red Ramp Information Sign only if
he was making a long (eight miles or more) Freeway trip.
Freeway trip distance was a statistically highly significant
factor in his hypothetical response to an all-red display
if he had seen the signs, whether or not he used them, but
significance was not shown for those who had not seen the

signs.
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SPECIFIC COMMENTS

A comparison of the coded comments with the response
on questions on the use of Ramp Information and Route
Guidance Signs shows that, in general, drivers who did not
use the signs were more likely to make unfavorable comments
about the signs and the alternate route. These results are

shown in Tables 23, 24 and 25.

Examination of the relationship between comments and
frequency of Freeway use shown in Table 26 reveals that
drivers who used the Freeway almost every day were the most
likely to make unfavorable comments on ramp metering, trail-
blazers, and the alternate route and in each of the cases
the interaction was statistically significant at the 1% level.
Only when considering comments on the Ramp Information Signs
was there a statistically non-significant interaction with
the frequency of Freeway use and here there was a relatively

high level of unfavorable comments from all Freeway users.

Drivers who indicated that their response to an all-red
Ramp Information Sign would be to disregard it and enter
the Freeway at a ramp shown in red were the most likely to
make unfavorable comments on ramp metering, Ramp Information
Signs and the alternate route (Table 27). Their percent of

unfavorable comments on the alternate route was five times
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TABLE 23

RELATIONSHIPS BETWEEN USE OF THE
RAMP INFORMATION SIGNS AND COMMENTS

-USE THE SIGNS
YES NO
No Comment 86.3% 76.3%
RAMP
INFOR- Favorable 5.4% 1.6% x2 s> (XZ =13.82)
MATION 2,.001
SIGN Unfavorable 8.3% 22.1%
| COMMENTS | g mple Size 1095 | 1729
No Comment 97.3% 92.2%
ALTER-
NATE Unfavorable 2.7% 7.8% 2 2 '
ROUTE ' X >> (X]  0g2=9-55)
COMMENTS | Sample Size 1094 1727 re
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TABLE 24

RELATIONSHIP BETWEEN USING THE RAMP INFORMATION SIGNS
THIS TRIP AND ALTERNATE ROUTE COMMENTS

ALTERNATE USE THE SIGNS THIS TRIP
ROUTE COMMENTS YES NO
No Comment 97.7% 93.5%
Unfavorable 2.3% 6.5%
Sample Size 475 2346

x = 11.84 , = 9.55

X1, .002
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TABLE 25

RELATIONSHIPS BETWEEN USING THE TRAILBLAZERS
THIS TRIP AND COMMENTS

USE THE TRAILBLAZERS THIS TRIP
YES NO
No Comment 92.7% 78.7%
TRAILBLAZER Favorable 4.0% 3.0%
COMMENTS Unfavorable - 3.3% 18.3%
Sample Size 300 2524
2 2
>> = .82
X ()(2“001 13.82)
No Comment 97.7% 93.8%
ALTERNATE ' .
ROUTE Unfavorable 2.3% 6.2%
COMMENTS Sample Size 300 2521
2 _ 2 -
x° =6.62, x1,.01 = 6.63
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TABLE 26

RELATIONSHIPS BETWEEN COMMENTS AND

FREQUENCY OF USE OF THE FREEWAY

FREQUENCY OF USE OF THE FREEWAY
NEVER OR | ONCE OR TWICE ALMOST
SELDOM A WEEK EVERY DAY
No Comment 97.1% 86.6%
RAMP
METER]ING Unfavorable 2.9% 13.4%
COMMENTS
Sample Size 520 2287
2 _ ‘ 2 -
X 45.30 , X1,.ooz 9.55
No Comment 83.3% 8l1.7% 79.7%
RAMP Favorable 3.6% 2.8% 3.1%
INFORMATION ]
SIGN COMMENTS Unfavorable 13.1% 15.5% 17.2%
Sample Size 168 355 2301
2 _ 2 -
x° = 2.55, X4,.10 = 7.78
- No Comment 89.2% 90.1% 84.8%
TRAILBLAZER
COMMENTS Favorable 4.8% 2.8% 3.2%
Unfavorable 6.0% 7.1% 12.0%
Sample Size 168 355 2301
2 2
= 13, - = 13.2
X 13.70 , x4'.01 13.28
No Comment 99.4% 97.5% 93.3%
ALTERNATE .
ROUTE Unfavorable 0.6% 2.5% 6.7%
COMMENTS Sample Size 168 355" 2298
2 _ 2 -
x° = 18.42 , le.001 = 13.82
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TABLE 27

RELATIONSHIPS BETWEEN RESPONSE TO AN ALL-RED
FRONTAGE ROAD SIGN AND COMMENTS

INDICATED RESPONSE TO ALL-RED DISPLAY

CONTINUE ON|NOT USE THE
DISREGARD AND | RECOMMENDED | FREEWAY
ENTER ANYWAY PATH AT ALL
No Comment 84.7% 92.1% 89.1%
RAMP
METERING Unfavorable 15.3% 7.9% 10.9%
COMMENTS
Sample Size 1098 1083 627
2 _ 2 =
X 29.36 , X2,.001 13.82
No Comment 71.9% 86.7% 83.5%
RAMP Favorable 2.0% 3.9% 3.5%
INFORMATION
SIGN COMMENTS Unfavorable 26.1% 9.4% 13.0%
Sample Size 1105 1090 629

Between No Comment and Favorable x2 = 3,65, xg 10 °© 4.61
’e

Between No. Comment and Unfavorable x2 >> (xg 001 = 13.82)
. re

ALTERNATE
ROUTE
COMMENTS

No Comment
Unfavorable

Sample Size

88.4%
11.6%

1104

97.7%
2.3%
1089

98.4%
1.6%
628

2

2
x“ >> (X3, 001
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greater than the percent of unfavorable comments from
drivers who would continue on the recommended path and over
seven times as great as the percent of unfavorable alternate
route comments from drivers who would not use the Freeway

at all when faced with an all-red display.

In summary, it seems reasonable to conclude that
many of the drivers who did not use the information system
did so because they found it unsatisfactory in some respect,

not because of their indifference to it.
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RAMP USAGE DISPERSION

InAorder to measure dispersion among drivers in their
use of ramps, the respondents were asked where they would
have entered the Freeway if the signs had not been operating
(Question Nine). The results from the response to the
question are shown in Table 28 where the heavy desires for
the West Grand Boulevard, Seward Avenue and Davison
Expressway ramps account for over 60% of the usable responses.
The response to this queStion,is compared with the actual
on-ramp used in Table 29 to show the diversion due to the
information signs and is also compared with the most con-
venient ramp (MCR) in Table 30 to show the "normal" dis-
persion. A comparison of the totals for these two results
(Table 31) shows that the main overall effect of the
information system was to help drivers enter the Freeway
sooner. The figures for the normal dispersion suggest that
without timely information on ramp conditions many drivers
found it expedient to regularly use a ramp other than their
MCR. These drivers probably chose one particular ramp as
their usual entry point by evaluating ramp conditions over
a period of days or months. By using the information system
they could vary their entry point to take advantage of
current ramp conditions. Consequently, as shown by the
figures for sign dispersion, more drivers were able to enter

at the ramp they desired.
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TABLE 28

QUESTION 9: IF THE SIGNS HAD NOT BEEN IN OPERATION
TODAY, AT WHICH RAMP WOULD YOU HAVE ENTERED?

RESPONSE NUMBER PERCENT
South of West Grand
Boulevard 41 1.5
West Grand Boulevard 769 27.2
Seward Avenue 298 10.6
Chicago Boulevard 126 4.5
Webb Avenue 110 3.9
Davison Expressway 524 18.6
Linwood Avenue 209 7.4
Livernois Avenue 170 6.0
Wyoming Road ' 224 7.9
North of Wyoming Road 45 1.6
No Response 308 10.9
TOTAL 2824 100.0
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TABLE 29

DISPERSION DUE TO INFORMATION SIGNS

’ 1
H
0 1 2, 3 4 5 6 | 7 8 9 TOTALS
Two or More !
Ramps Upstream - - - 9 | 10 g 15 7 {10 8 | 13 72
One Ramp
Upstream - - 21 1 15 2 15 15 8 32 119
|
Same - | 638 |248 85 80 | 453 | 180 141 | 208 - 2033
ACTUAL One Ramp
ENTRY Downs tream 26 92 12 13 1 39 5 4 - - 192
Two Ramps :
Downstream 6 13 7 6 0 6 2 - - - 40
|
Three or More ]
Ramps Down-
stream 9 26 ' 10 2 4 9 - - - - 60
|
L

* 1-8 are the same as the on-ramp code (Table g-1).
0 is south of the West Grand Boulevard ramp.

9 is north of the Wyoming ramp
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TABLE 30

NORMAL DISPERSION

MCR*
1 2 13 4 5 6 7 8 |roraLs
Two or More .
Ramps Upstream - 0 4 2 1 0 2 4 13
o One Ramp
IF THE SIGNS HAD NOT
BEEN IN OPERATION Upstream 19 2 3 7 5 29 5 25 95
TODAY, AT WHICH RAMP
WOULD YOU HAVE MCR st | 26 |59 |41 (303 |157 |41 [137 | 1282
ENTERED? One Ramp -
Downstream 242 3 21 41 20 20 9 23 379
Two Ramps
Downstream 42 1 39 2 26 2 1. - 113
Three or More
Ramps Downstream| 87 3 21 4 10 3 - - 128

* The MCR code is the same as the on-ramp code (Table B-l)_.
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TABLE 31

COMPARISON OF NORMAL AND INFORMATION
SYSTEM RELATED DISPERSION

NORMAL SIGN
RAMP USED DISPERSION DISPERSION
Two or More Ramps
Upstream 0.6% 2,9%
One Ramp Upstream 4.7 4.7
Same Ramp 63.8 80.8
One Ramp Downstream 18.9 7.6
Two Ramps Downstream : 5.6 1.6
Three or More Ramps
Downstream 6.4 2.4
SAMPLE SIZE 2010 2516

2 2
X" >> x5, o1 = 20-52)
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While the overall effect of the signs was to allow
more drivers to enter at the ramp they desire, if the
diversion pattern for drivers who actually used one or the
other or both of the signs is examined (Table 32), it can

be seen how this overall effect was achieved.

Table 32 shows that the signs had the opposite effect
for those who used them since 71.3% of the sign users were
diverted from the ramp they said they would have used had
the signs not been operating. These diverted drivers com-
prise only 16.9% of the total volume but, as shown in Table
31, they had a statistically significant effect on the over-
all dispersion pattern. It is also notable that, of the
drivers diverted by the signs, 35.7% were able to enter the

Freeway sooner by using the signs.

When the dispersion attributable to the sign display
system for drivers who actuélly saw either a route guidance
(Trailblazer, Variable Message or Blank-out) or a Ramp
Information Sign or both this trip, (Table 33) is compared
with the total sign dispersion (Table 29 on page 82) it is
found that 726 of the 871 drivers who did not see the signs
this trip responded that their entry point would have been
the same if the signs were not operating. This is the
"correct" response and the question which arises is why 145
drivers gave a seemingly inconsistent response. The first

and perhaps most likely possibility is that these drivers
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TABLE 32

RAMP USED, RELATIVE TO DESIRED RAMP, BY
DRIVERS WHO USED THE SIGNS THIS TRIP

UPSTREAM 25.5%
THE RAMP DESIRED RAMP | 28.7%
USED WAS DOWNSTREAM 45.8%
SAMPLE SIZE 668
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TABLE 33

DISPERSION DUE TO SIGNS, CONSIDERING

ONLY THOSE DRIVERS WHO SAW A SIGN THIS TRIP

WHERE WOULD YOU HAVE ENTERED IF THE
SIGNS HAD NOT BEEN OPERATING?

ACTUAL ,

ENTRY 0| 1} 2{ 3 | 4 5| 6! 7 |8/l 9 |roTaL
TWO RAMPS OR MORE .
UPSTREAM - -] -| 8| 9w | 4 3|68 48
ONE UPSTREAM -] -]15| 8|8 |1 (10| 9 |2 |13 66
SAME - {499 176 | 54 |48 P39 | 76 |34 |81 | - | 1307
ONE DOWNSTREAM 167011 ] 8! 1 (38| 1|3 |- - 148
TWO OR MORE
DOWNSTREAM 9| 34} 14| 6| 1413 0| - |-} - 76
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did not understand the question. Since 10.9% of the total
number of drivers failed to answer the question, this implies
that the question was confusing and misunderstood. An
interesting second possibility is that these drivers repre-
sent a secondary or residual effect of the information signs.
Perhaps some of these drivers found that, due to the
information signs, their usual on-ramp became slightly more
congested so they used a different on-ramp. While this

type of secondary effect is not unlikely, particularly at
the Seward ramp, it is probably unlikely that drivers would
be able to discern the signs as the cause. On the other
hand, if the signs consistently guided a driver to the same
uncongested on-ramp, it is possible that, after a while,

the driver would proceed directly to that ramp without

using the signs. This residual effect is more likely to

be recognized by the driver as being due to the signs and
this effect is possibly part of the reason for the increased
use af the Freeway by drivers from Zone 12 (see later

section - trip origins).

The sum of normal and sign use dispersion can be
obtained by comparing the MCR to the actual on-ramp and

this is done in Table 34.
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TABLE 34

TOTAL DISPERSION

MCR*
RAMP USED 1 2 3 4 5 6 7 8 TOTALS
ONE RAMP OR MORE
UPSTREAM - 0 8 10 {10 | 34 3] 32 97
MCR 528 29 67 59 B20 |196 | 61 [182 1442
ONE RAMP
DOWNSTREAM 302 6 22 45 |45 | 13 | 10 - 443
TWO RAMPS
DOWNSTREAM 49 1 39 4 5 2 - - 100
THREE OR MORE :
RAMPS DOWNSTREAM | 107 3 31 0 7 - - - 148

*See Table B-1

for MCR code
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TRIP ORIGINS AND DESTINATIONS

At fhe time of the 1970 questionnaire study, the
information system had been in operation for more than
one year and a comparison with the 1969 study indicates
that there were some basic changes in travel patterns
during the, intervening 13 months. The 1970 data giving
the on-ramps used by drivers from each zone of origin (see
Figure 4) appear in Table 35. One of the most noticeable
changes is in trips originating in the Wayne State University
area (Zone 9). The 1969 study (for complete 1969 data see
Reference 26) showed that this zone contributed 8.7% of the
total volume entering the eight ramps under surveillance
but in 1970 this zone contributed only 4.8%, a highly signi-
ficant change. West Grand Boulevard is the most convenient
downstream ramp for this zone and in 1969 this zone con-
tributed 25.7% of the total entering volume at West Grand
Boule%ard, but in 1970 contributed only 14.0%. The most
probable conclusion is that drivers from this zone found
it more expedient to enter the Freeway at a ramp upstream
from West Grand Boulevard and since ramp metering was also
in effect before the 1969 questionnaire study (although the
metering strategy has been changed, see Reference 27), this

effect must be mostly attributed to the information system.
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TABLE 35

ON-RAMPS USED BY ZONE OF ORIGIN

ZONE OF
ORIGIN 2 3 4 5 6 7 8 TOTAL
1 3 0 1 2 3 9 | 74 94
2 0 0 0 1 0 60 2 64
3 15 3 1 2 3 2 4 3 33
4 11 4 2 6 2 1 2 2 30
5 36 | 14 4 3 | 10 2 0 1 70
6 10 2 2 | 20 1 4 1 48
7 0 2 o | 19 1 1 1 24
8 58 | 12 4 0 1 0 0 81
9 108 | 23 2 1 0 2 0 0 136
10 2 1 0 0 0 0 9 2 14
11 421%| 235 | 33 |20 | 35 | 10 1 0 755
12 107*| 67 | 16 | 15 | 23 2 1 0 231
13 0 0 0 0% | 25 2 0 0 | 27
14 0 0 2* | 1 | 30 6 1 0 40
15 1 2 | 21 | 2 7 0| o 2 35
16 0| 20¢| 6 . 1 2 o 1 0 39
17 0 0 0 0 0 0 ' 22¢| 0 22
18 1 1 9% 5 1 9 11 2 39
19 0 3 | 35% 14 1 o o 0 53
20 0 0 | 10 7% 6 2 0 0 25
21 0 0 0 o0*]| 13 0o | 0 0 13
22 0 0 0 . 0 44* 5 0 1 50
23 0 0 0 | 0 ; 26% | 2 0 0 28
24 0 0 0 4 l217% | 27 | 3 5 256
25 0 o | o ;52! 1| 0o | o] o0 53
26 0 0 0 ol o 0o | 31 | 66* 97
27 0 0 0 0 ' 0 | 18*| 9 0 27
28 0 0 0 6 | 33| 11 2 1 0 83
29 0 0 0 0 | 30 | 36% | 68
30 0 0 0 0 4 | 142% 150
31 0 0 0 0 3 | 39%| 10 52
32 0 0 0 0 0 1 !1l6* 117
TOTAL |772 | 407 |149 [142 | 561 |288 |215 ! 290 2824

* Indicates Most Convenient Ramp for this zone. 2Zones 1-10 were

not. coded for MCR.
** See Figure 4 for Zones of Origin, Table B-l1for On-Ramps key.
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Corresponding to this reduced volume of drivers from
Zone 9 there was an increase in the volume of trips ori-
ginating in Zone 12, the zone centered on West Grand
Boulevard east of Woodward Avenue. In 1969 Zone 12 contri-
buted 4.6% of the total volume and 6.3% of the West Grand
Boulevard volume while in 1970 it contributed 8.2% of the
total and 13.9% of the West Grand Boulevard volume. Trips
originating in Zone 8, located south of Zone 12, also served
to balance the decrease in Zone 9 trips as the proportion
of the West Grand Boulevard volume originating in Zone 8

had increased from 2.6% in 1969 to 7.5% in 1970.

The change in the distribution of total volume between
on-ramps (Table 36), particularly the increased use’of the
Seward ramp, reflects the increase in the number of trips
originating in Zone 12 and a change in the on-ramp distri-
bution of trips originating in Zone 11 (the New Center area).
As seen from Table 37, the percent of trips with origins in
Zone 11, using the Seward ramp, roughly doubled in the year
after the 1969 study while the percent using the Chicago
and Webb ramps decreased by more than one-half. This indi-
cates that drivers from the New Center area developed an
increased reluctance to utilize the alternate route beyond
Seward. There was an increase from 3.6% in 1969 to 4.6% in
1970 in the number of Zone 11 drivers who used the Davison

ramp so apparently many drivers willing to use the alternate
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TABLE 36

PERCENT OF TOTAL VOLUME ENTERING EACH RAMP*

1969 1970
West Grand Boulevard 22.5% 21.6%
Seward 6.8 10.7
Chicago 9.2 8.0
Webb 6.7 6.6
Davison 24.4 23.9
Linwood 11.1 11.1
Livernois 8.6 7.0
Wyoming 10.8 11.1
jrnnnnssmnT—
100.0% 100.0%

* On the days the questionnaires were handed out.

94




TABLE 37

ON-RAMPS OF DRIVERS WHOSE MCR IS WEST GRAND BOULEVARD

Z0NE 11 ZONE 12
1969 1970 1969 1970

West Grand

Boulevard 59.7% | 55.8% 37.5% | 46.3%
Seward 15.8 | 31.1 28.8 29.0
Chicago 10.1 4.4 13.5 6.9
Webb 8.6 2.6 9.6 6.5
Davison 3.6 4.6 9.6 10.0
Linwood , 1.5 1.3 1.0 0.9
Livernois 0.5 0.1 0.0 0.4
Wyoming 0.2 0.0 0.0 0.0
TOTAL VOLUME 583 755 104 231




route for metering strategy discovered the high metering
rate int;oduced at Davison (27). The change in the on-ramp
distribution of trips originating in Zone 12 was not as
pronounced as the change in Zone 11, but the fact that the
number of trips originating in Zone 12 nearly doubled
certainly affected the distribution of total volume between

ramps.

Davison and the ramps downstream from it handled very
nearly the same fraction of the total volume in 1970 as they
did in 1969 except for Livernois which decreased slightly,
from 8.6% to 7.0%. There were no major changes in traffic
patterns discernable in this section of the Freeway and the
zones which contributed the largest proportion of’the volume
entering each particular on-ramp remained the same. It was
found that 38.7% of the Davison on-ramp volume originated
in Zone 24 where Chrysler Corporation is located and this
was c}ose to the 1969 figure of 40.9%. Zone 30, which
surrounds the Linwood ramp, was again the major zone of
origin for drivers using that ramp and contributed 49.3% of
the Linwood volume compared with 51.1% in 1969. Zone 2
contributed 29.8% of the Livernois ramp volume for 1970
(28.1% in 1969). The Wyoming ramp is surrounded by Zone 32
and this zone was still the largest contributor to the

Wyoming volume with 40.0% (38.0% in 1969).
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In 1969, Zone 11 (the New Center area) was the largest
contributing zone of origin for the West Grand Bouleﬁard,
Seward,‘Chicago and Webb ramps and this was still true for
the West Grand Boulevard and Seward ramps in 1970. However,
due to the fact pointed out earlier that these drivers
seemed reluctant to use the alternate route past Seward
(Table 35), the 1970 study showed that Zone 11 had been
replaced as the major contributor to the Chicago and Webb
ramps. In both cases the zone which surrounds the ramp

became the major contributing zone for that ramp, Zone 19

for the Chicago ramp and Zone 25 for the Webb ramp.
ORIGINS AND DESTINATIONS

Table 38 compares the on-ramp by off-ramp data obtained
from the 1970 questionnaire study with the data available
from previous studies in 1965, 1967 and 1969. For every
on-ramp the percent of drivérs continuing beyond 8 Mile Road
was greater in 1970 than it was in either 1965 or 1967 and
this implies that the combination of ramp metering and the
sign information system discouraged short trips. A compari-
son with the 1969 data is inconclusive since the percent
of drivers continuing beyond 8 Mile Road was greater in 1970
at the West Grand Boulevard, Davison, Livernois and Wyoming
ramps, but was less than the 1969 percent at the other four
ramps. However, there is other data available from the
questionnaires and this comparison will be examined more
closely in Chapter Three by using actual Freeway trip

distances.
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TABLE 38
FOUR ON-RAMP TO OFF-RAMP ORIGIN-DESTINATION STUDIES

86

)
EXIT § (@} S =z 4 (2] (é: o
RAMP o < C B O & © = b3 v = % o3 aw
E g . & 8% 8B ¢ & g e & & 3 &8
ENTRANCE 5 = Q & > >x = > o >t = = = 5
RAMP DATE 3] S g - o P 3 et 3 g g ~ @ o e
WEST 1965 0.8 2.2 0.3 0.1 4.1 2.5 1.9 4,6 12.2 16.2 9.6 9.5 NA 36.0
GRAND 1967 0.5 3.2 0.3 0.6 4.1 2.2 1.5 3.3 11.6 12.3 7.8 9.3 NA 43.3 -{ 100%
BLVD 1969 0.3 1.1 0.8 0.6 2.6 1.4 2.4 3.8 .9.5 13.4 7.0 18.6 NA 38.5
1965 1.4 1.5 0.9 0.2 3.8 3.4 1.7 5.3 13.8 12.2 9.1 10.1 NA 36.6
SEWARD 1967 1.6 1.9 .3 0.3 3.8 3.1 1.6 5.0 9.6 12.5 7.6 12.3 NA 40.4 100%
1969 0.9 —— —— —— 2.5 2.5 3.8 6.0 8.9 13.2 6.4 11.5 NA 44.3
1965 —— —— 0.3 0.8 4.5 3.4 4.2 7.5 18.4 15.4 13.4 10.3 NA 21.8
CHICAGO 1967 —— ——— 0.6 0.6 4.2 1.9 6.4 4.2 16.4 23.5 9.6 10.3 NA 22.3 100%
1969 -— —— L ——— ——— 6.6 3.8 6.6 3.8 10.4 21.8 5.7 13.3 NA 28.0
1965 T 0.5 2.1 1.6 5.2 4.1 10.8 27.8  10.3  13.9 NA 23.7
WEBB 1967 —— —— - 4.5 2.2 1.5 4.5 5.4 15.1 22.7 6.9 10.6 NA 26.6 100%
1969 —— —-—— —-——— 0.6 3.8 —— 3.1 1.9 13.2 13.8 10.7 15.1 . NA 37.8
1965 NA NA " NA NA " NA NA NA NA NA NA NA NA NA NA
DAVISON 1967 —— ——— —— —— —— ——— 4.0 3.8 14.7 14.5 9.0 14.8 NA 39.2 100%
1969 —-— -—— ——- -—— ——— ——— 2.6 3.8 9.8 15.4 8.4 17.0 NA 43.0
1965 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
LINWOOD 1967 ——— —— - ——— — —— -—— 3.3 12.1 16.2 9.9 23.1 NA. 35.4 100%
1969 —— —— ——— —— — ——— ——— 4.0 7.5 21.8 5.2 16.1 NA 45.4
1965 NA NA NA NA - NA NA NA NA NA NA NA NA NA NA
LIVERNOIS 1967 —— —— - —— ——— - —— P e 1.8 22.0 14.9 22.6 NA 38.7 100%
1969 -—— ——— - ——— ——— . =—- —-— —— 3.6 11.9 15.5 22.0 NA 47.0
1965 NA NA NA NA NA NA NA NA NA » N& NA NA NA NA
WYOMING 1967 NA NA NA NA NA NA .  NA NA NA NA NA NA NA NA 100%
1969 -— —— —— — —— —— —— —— —— 3.3 6.1 21.6 NA 69.0
NA---Not Available )
Sample Size: Date ‘ Percent Returned
1965 (NPG) =: 2322* June 8-16, 1965 38.3¢
1967 (TTI)**: - NA Spring, 1967 . "NA
1969 (UM) s 2316 July 17, 1969 22.8%

* Four ramps only
** 3:00-6:00 p.m. only




RAMP DIFFERENCES

One of the most striking results of the questionnaire
study was the conclusive demonstration of the non-homo-
geneity of the Lodge Freeway Corridor users. On every
bivariate comparison involving on-ramps, the x2 value was
much greater than the .00l probability level and this
illustrates the difficulty inherent in planning, implementing

and analyzing systems designed for the corridor as a whole.

Table 39 presents a breakdown of the frequency of
Lodge Freeway use by drivers entering at each on-ramp. Many
unmeasured factors undoubtedly contributed to the observed
variance between ramps and it is not possible to adéqﬁately
explain this variance for each ramp. However, it is
interesting to note that the four lowest ramps in percent
of drivers who used the Free&ay almost every day were West
Grand Boulevard, Seward, Chicago and Webb and the four
highest were Davison and those ramps downstream from it.
Thus, the Corridor can be divided in half on the question
of frequency of use and this allows a tentative explanation
of one of the factors involved. As noted earlier, the zones
of origin which made the major contributions to the Chicago
and Webb ramps were the residential zones surrounding these

ramps and therefore it can be expected that many Chicago
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TABLE 39

FREQUENCY OF FREEWAY USAGE

BY ON-RAMPS
FREQUENCY OF USE

ON NEVER OR { ONCE OR TWICE ALMOST TOTAL ENTERING
RAMP SELDOM A WEEK { EVERY DAY VOLUME
West Grand

Boulevard 7.5% 11.5¢% 81.0% 772
Seward 5.7 19.9 74.4 407
Chicago 10.8 15.4 73.8 149
Webb 8.4 13.4 78.2 142
Davison 3.2 11.1 85.7 561
Linwood 5.9 9.7 84.4 288
Livernois 4.2 9.8 86.0 215
Wyoming 5.2 11.0 83.8 290
TOTA;; 5.9 12.6 8l.5 2824

2

X

100

2
>> (X34, .001

= 36.12)




and Webb users were making non-work trips. Since West
Grand Boulevard and Seward served primarily the New Center
business and shopping districts, it would not be unreasonable
to expect that many of the drivers using these ramps were
making infrequent business or shopping trips. Davison and
the ramps downstream all served major traffic arteries and
the zones of origins for these ramps were quite diffuse.
However, as noted earlier, both Davison and Livernois
received approximately half of their volume from an indus-
trial zone, Zone 24 for Davison and Zone 2 for Livernois,
and the proportion of daily work trips should be high for

these ramps.
SIGHTING AND USING THE INFORMATION SIGNS

The 1970 questionnaire asked six different questions
about sign sighting and use and the results, distributed
by on-ramp, appear in Table 40. Because of the placement
of the signs, the observed variation among the ramps was
expected (26, 27). Drivers using the West Grand Boulevard
and Seward ramps passed a Ramp Information Sién in order
to use either of these ramps and, as expected, the table
shows that a larger percentage of the drivers using these
ramps saw the Ramp Information Signs. An unexpected result
for these two ramps is that the percent of drivers who
sighted the signs on this trip is only 70.6% for West Grand

Boulevard and 68.3% for Seward. Probably many drivers had
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TABLE 40

SIGHTING AND USAGE OF RAMP INFORMATION

SIGNS BY ON-RAMP

ON-RAMP
2 3 4 5 6 7 8 TOTAL
ENTERING VOLUME 407 149 142 561 288 215 290 2824
Have You Ever Seen A
Ramp Information Sign? 95.3 87.9 89.4 67.0 70.1 63.3 61.0 79.7

OF THOSE WHO HAVE SEEN THEM

Do You Use Them? 63.6 62.6 63.8 42.0 51.2 52.9 51.4 48.6
Did You See A Ramp

Ramp Information Sign '

This Trip? 68,3 42.3 46.5 22.1 27.4 10.7 28.3 44.6

Did You Use One This

OF THOSE WHO SAW ONE THIS TRIP

Trip? 53.6 65.1 57.6 25.0 53.2 26.1 34.1 37.9
Did You See A Trail~
blazer Sign This Trip?

19.7 29.5 28.9 58.6 31.2 14.9 15.9 28.0

Did You Use One This
Trip?

OF THOSE WHO SAW ONE THIS TRIP

60.0 59.1 46.3 17.6 55.6 50.0 54.3 37.8

All x2's > (xﬁ'.m = 24.32)
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made their decision to enter or not before seeing the signs
and they. did not see the signs because they were concen-
trating on maneuvering, in heavy traffic, to implement

their decision.

It was pointed out earlier that these two ramps were
among the four lowest in percent of drivers who use the
Freeway alﬁost every day and as can be seen in Table 40
(page 102), there was a statistically significant relation-
ship between frequency of Freeway use and seeing the Ramp

Information Signs.

The Chicago and Webb ramps ranked fourth and third in
the percent of users who had seen the Ramp Information Signs
and this must be due to the fact that Zone 11 was the second
largest contributor to the volume at each ramp. For many
drivers from this zone the alternate route (Hamilton Avenue)
was the most convenient route to the Chicago or Webb ramp
and, ‘additionally, some drivers from Zone 11 were using
these ramps because they were using the signs. 1In either

case, they passed one or more of the Ramp Information Signs.

Drivers who used the Davison, Linwood, Livernois and
Wyoming ramps had a higher sighting percent than might be
expected. The majority of the Davison ramp users came from
the Davison Expressway and did not pass a Ramp Information

Sign. The Ramp Information Signs for the other three ramps
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were placed along the alternate route and a previous study
showed that the majority of the users of these ramps did

not approach the ramps along the alternate route (26). 1In
fact, the license plate study showed that at Livernois as
low as 7% of the ramp users passed the Ramp Information

Sign for that ramp. Indeed, the percent of drivers who

saw a Ramp'Information Sign this trip is very low for these
three ramps and particularly low for the Livernois ramp.
This suggests that many of the 60-70% of the drivers who had

seen a Ramp Information Sign did not see them very frequently.

The differences among ramps in use of the Ramp Infor-
mation Signs was largely due to the nature of the surveillance
system, the design of’the Freeway and travel patterns
discussed in the previous section dealing with origins. The
West Grand Boulevard ramp had a very high volume and the
Ramp Information Sign at this ramp, particularly during the
rush hour, advised drivers to use a ramp downstream much of
the time (26). Also, West Grand Boulevard was the first
ramp in the system and so there was no sign use diversion
to this ramp from upstream and since the predominant pattern
at this ramp was for sign users to be diverted downstream,
this ramp had the lowest percent of sign users. The down-
stream diversion by drivers whose most convenient ramp was
West Grand Boulevard (Table 39, page 100)and the fact that
these drivers constituted the largest or second largest

segment by zones of origin of the volume at Seward, Chicago
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and Webb ramps (Table 35, page 92) explains the high
percent of sign users at these ramps. The high metering
rate at Davison and the poor alternate route service

beyond were probably the main reasons for the low observed
percent of sign users at Davison. Table 37 implies that
drivers were reluctant to follow the alternate route beyond
Davison and it can be expected that drivers determined to
enter at Davison did not use the signs. The percent of
sign users at the Linwood, Livernois and Wyoming ramps was
consistently close to the total average and these ramps are
probably indicative of what might be expected on a section
of Freeway without the unusual features of the West Grand
Boulevard and Davison ramps and the curve between the

Davison and Linwood ramps.

The percent of drivers who used a Ramp Information
Sign this trip reflects the Same factors as the percent of
general users except for the Linwood ramp. The high percent
at this ramp was possibly due to the fact that if a driver
was following the Ramp Information Signs, he was usually

advised that he could enter at Linwood.

As noted earlier, when a driver states that he used
a Ramp Information Sign it does not necessarily mean he
followed the advice given by the sign. Apparently, many
drivers utilized the information to make decisions but did
not follow the alternate route when it was advised by the
sign. This, of course, reduces the value of Table 38 in
evaluating the effectiveness of the information system.
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The percent of drivers who saw a route guidance sign
on this trip reflects the placement of these signs (see
Figure 1). The Davison ramp had the highest percent because
most of the drivers using this ramp approached it on the
Davison Expressway and passed the Blank-out Sign located on
Davison just before the ramp. The difference in use of
these signs again illustrates the uniqueness of the West
Grand Boulevard and Davison ramps. Both had high metering
rates and drivers were reluctant to use alternate ramps.
Additionally, the alternate route advised by the route
guidance sign on the Davison Expressway required the driver
to pass by the on-ramp, under the Lodge Freeway, and use
surface streets through neighborhoods which many drivers
consider "undesirable." So it is not surprising that very

few drivers used this advice.

For drivers who had seen either the Ramp Information
or the route guidance signs this trip, the percent of use
was the same for the two types of signs, but because a lower
percent of drivers saw the trailblazers only 10.6% (Table 8,
page 51) of the total Freeway volume used the trailblazers
this trip while 16.9% (Table 7, page 51) of the total used
the Ramp Information Signs. To compare driver willingness
to use the two different types of information signs, it is
worthwhile to not consider drivers using the Davison ramp

since the Blank-out Sign at this location was frequently
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seen but seldom used due to the special circumstances
mentioned above. With this deletion, the percent of drivers
who used the Ramp Information Sign this trip (of those who
saw it this trip) was 39.3% while the comparable figure for
the route guidance signs was 52.2% and this implies that

drivers were more willing to use the trailblazers.

107



COMMENTS

Affer reviewing the nature of the comments and classi-
fying them by the response to the Freeway itself, the ramp
metering system, the information and control system and
the alternate route, the general tenor of the comments were
coded and.used as input as described previously. 1In this
section, the specific character of many of the comments are
explored, particularly with input to the ramp metering
system, the signs and the alternate routes. Some general

remarks are then treated.
RAMP METERING

The written comments concerning the ramp metering
system indicate that many of these drivers did not under-
stand the purpose of the system. Apparently, they felt that
the system's sole function was to facilitate an easier entry
into the Freeway traffic stream. With this limited view-

point, they did not believe the system to be worthwhile.

"Plenty of times I've had to wait for the light

but I've seen spaces where I could have merged."

"Ramp traffic will flow far better without traffic

lights."

"Almost every afternoon I have been held up by the
red light...and watched the traffic on the Freeway
moving at a good pace with many spots to ease into

from the ramp."
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The highest percentage of negative comments came from
the Linwood and Livernois ramps where drivers were
commencing shorter than average Freeway trips and their

comments reflect the fact that ramp metering discourages
short trips.
"...causes congestion...traffic backs up into
Livernois."
"The line of cars waiting to enter the Linwood ramp

constitutes a major traffic hazard."

"Since...light installed...takes me 40-60% longer

to get home. This system is a complete failure."

A few drivers had at least a partial understanding
of the system, but they still disliked it.

"...people from downstream arrive home sooner than
they formerly did...we in this area...discriminated

~against...(by)...ramp-light system...face a red
light, watching the privileged whiz by."
"Harassment...to dissuade us from using the traffic
arteries."

"They should be removed. Such signals seem to allow

travelers from downtown high-speed travel, while

others who enter further (sic) up are hindered."
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Very few people made favorable comments on the ramp
metering system and no one commented specifically upon the
reduced risk of rear end collisions involving cars trying

to enter the expressway. However, this may be implicit

in the following comment:

"the flashing light is an excellent addition. During
rush hours...advantage for moving traffic on to

expressway. As a safety factor this is certainly

mandatory."

The operational problem resulting from the ramp

metering system is illustrated by:

"...dangerous to enter freeway at such slow speed

after stopping for light."

Other favorable comments took note of improved traffic

conditions.

M...ramp lights...have improved the traffic conditions

...a noticeable difference."

"...biggest aid to evening motor navigation is the
meter set up in the entrance ramps...has saved the
x-way system from being totally useless during the

rush hour traffic."

110



It is hard to measure how effectively the ramp metering
system deterred short trips on the Freeway, but one indi-
cation that it was effective was that even some drivers on

long trips adjusted their routes because of ramp metering.

"I now enter at Davison because the "red light" is
seldom on as opposed to the West Grand Boulevard

or Seward entrances."

"Because of confusion at West Grand Boulevard I take
Second to Davison. I skip other ramps because the

lights are timed too long."

RAMP INFORMATION SIGNS

Respondents commented on both the design and the
placement of the eight Ramp Information Signs, with the
majority of comments being complaints on the design of the
sign. There were a few compiaints on the graphics as being
"hard to read due to the poor contrast," the most common
complaint seemed to be that the signs presented too much

information and were confusing.
"Signs attempt to show too much."

"Signs require entirely too much time to interrogate

and interpret."
"Confusing, I don't understand them at all."

"Signs are not understandable."
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It is interesting to note that all of the above comments
were made by drivers whose answers to other questions
indicated that, although they had seen the signs, they did
not use them. It is, of course, easy to say that since
they didn't understand the signs they couldn't use thenmn,
however, consider these comments made by drivers whose
answers to another question indicate that they had never

seen an actual Ramp Information Sign:
"Signs are too confusing."
"...not only confusing, but downright unintelligible."

One may wonder why people commented on the signs if
they had never seen them. The placement of the Ramp Infor-
mation Signs along the alternate route, especially in the
Linwood, Livernois and Wyoming areas, allowed a large number
of local drivers to enter the Freeway without passing the
signs. It appears that, particularly in these downstream
entraﬁce areas, a large number of drivers made negative
comments about the signs, even though they had never seen
one in operation. This was because they did not understand
the drawing which was incorporated in the questionnaire for

identification purposes.

The following comment was made by a driver whose answers
to questions indicate that he used the signs and did so on

this trip.
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"many drivers do not know how to read signs...I,
myself, did not until someone explained it to me...

signs are a big help to me."

The driver's main complaint about the placement of the
signs was that they didn't receive the information soon

enough to make a decision.

"By the time you read the sign, its too late, you

have committed yourself."

"Signs are too close to ramp...usually committed

to enter ramp."
"Signs should be larger and installed across streets."
"Sign at Wyoming ramp is almost impossible to see."

"Sign at Wyoming is practically useless. Making a

left turn....driver is too busy...doesn't see sign."

The majority of these complaints concern the Wyoming ramp
where it is difficult for turning drivers to respond to the
sign.

ALTERNATE ROUTE SYSTEM

Some drivers commented that they like the alternate

route system.

"Signs extremely helpful...journey quicker and much

less frustrating."
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"The signs are helpful."
"Any guidance or information is most welcome."

However, most of the comments, even those which are not
critical, illustrate why drivers did not use the alternate
route system. Probably the most common complaint was that
the system did not always appear to be giving the driver
accurate information. Many drivers ignored the signs and
entered the Freeway or they were able to make a visual
inspection of the Freeway after passing a Ramp Information

Sign and concluded that the sign was inaccurate.

"I've learned to disregard the signs as they are

generally inaccurate."

"Completely useless because they provide false

information."

"No observable correlation between signs and actual

_ traffic conditions."

"Quite often the signals bare (sic) no relationship

to conditions."
"Signs are not reliable...ignore them."

"Have seen red arrows...when Freeway was moving quite

well...have little faith in the signs."

"I don't feel signs accurately reflect X-way conditions.

"Sign at Wyoming has been wrong so often I no longer

respect it."
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Particularly at the West Grand Boulevard ramp a number
of drivers indicated that they had tried the alternate
route when it was recommended by the signs. They found
that their driving time was actually greater on the alter-
nate route than their usual Freeway driving time. These
drivers usually indicated that they no longer used the signs

to assist_them in their trip.

"Have tested the recommended path...doesn't make

any difference."

"Every time I followed the routes indicated by the

signs I was substantially delayed enroute home."

"...followed the sign...once...entrance to which I

had been directed...plugged solid."

"I have tried these signs in the past and have been

terribly misled."

"Once...followed directions...took longer than the

worst time on the X-way."

"Although the Freeway appears to be crowded, I have
found that I can usually make better time than on

the surface."

"....alternate routes are much more time consuming

and congested."
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"One day...followed instructions...used 12th Street...
a;rived home about 30 minutes later than when I had

followed freeway route at peak traffic time."

"Tried it twice,...both times total time exceeded

normal route."

"Used the alternate route method...one month...found

it 10 to 15 minutes longer per trip."
"...just as fast to enter at ramp shown in red."

Drivers also expressed the opinion that the Freeway was
always quicker even if it was crowded. One reason they
gave was that the lights were not properly timed on the
alternate routes. Also, some drivers who were making long
trips felt they definitely needed to use the Freeway and
several stated that they used the West Grand Boulevard bulk
metering ramp regardless of traffic conditions because the

ramps further north had more restrictive ramp metering.

"Even in heavy traffic on the freeway I make better

time than I would on the surface streets."

"Would use other ramps if it were not for the rule of

"one car only" (metering)."

"Traffic lights on the alternate route are not

synchronized."

116



"Entering at W. Grand Blvd., even when the sign is

red is faster than some of the smaller ramps."

"Even though congested, the Freeway is nevertheless

guicker than surface routes."

"Invariably the delay at the next, or indicated,

entry takes longer than the delay at West Grand."
"Length of trip necessitates my using X-way."

"Additional travel time on surface streets seems to

cancel any shorter delay at green ramps."

"More convenient and faster to enter the Davison
ramp regardless of red because of length of trip

and service driver is much slower."

"Need better parking enforcement and light timing

along the alternate routes."

"Next ramp is a long way down Service Drive and an

apparently obvious delay over freeway."

Several respondents did not appreciate the updating of
display information. Some indicated that they no longer

used the alternate route system.

"Usually after proceeding to green arrowed entrance,

it's red."

"West Grand Boulevard...red, showing Seward to be

green. Continued on to Seward...entrance is red."
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"Signs often tell me to go on to next entry and when

I get there is red and tells me to keep going."

More than two-thirds of the peak-hour drivers made the
same trip every day and the following comments indicate
that force of habit remained a powerful deterrent to the

use of alternate routes, even after a year of operation:
"Automatic to enter at same place each day."

"Being a creature of habit I take the same route

despite the signs."

"Have developed my trip to the point where I even

change lanes at the same points along the freeway

each day."
"Always get on and off at the same place daily."

"Since I follow same route daily I do not require

help from the signs."

Lack of knowledge of Detroit streets confines some
drivers to the Freeway and makes them hesitant to use the

alternate route system, especially if they feel the directions

are not clear enough.

"Don't know my way around Detroit well enough to get

home without expressway."

"It is difficult to get home without the use of

the expressway."
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"Directions for alternate route are not clear."

"T have seen the sign many times but not knowing
where 12th Street is or where it goes I disregard
it,"

"By-pass route via 12th Street is insufficiently

marked."
"...there is no other way to get home."

Many of the commentators, especially those entering at
the Davison Expressway ramp, indicated that they were

hesitant to use some of the alternate routes.

"Use 12th Street - you must be kidding I drive a

Chevrolet, - not an armored car."

"My husband insists I use the X-way...rock thrown

through the window at Euclid and 12th."
"12th Street is not a safe area to be in."

"T don't care to use 12th Street...rather be tied

up on the Lodge."

"I would rather wait 1/2 hour to enter the Lodge
than venture onto notorious 12th Street...I am
afraid to venture off them (freeways) in most

inner city areas."

"The alternate routes are through neighborhoods that

are too dangerous for women to drive through."
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"...routes go through bad neighborhoods which I

like to avoid."

A number of drivers ignored the information provided
because they use an alternate route system of their own.
The following comments were all made by drivers who indicated
they had seen the Ramp Information Signs, but did not use
them because they were able to make a visual inspection of

Freeway and ramp conditions.

"I let traffic congestion around a ramp entrance

dictate whether I will enter...not the signs."
"If ramp is crowded I use the next open ramp."

"The ramp I use is determined by the visible traffic

on the Freeway."

"Signs...not helpful to me. I use the speed of
traffic on the X-way, congestion on the X-way, and

" stack-up on the ramp as clues to enter or not."

"Traffic lined up at entrance is the determining

factor."

"T drive down the service drive and check entrance

ramps."

"I arrange my route to allow a visual check of

expressway conditions."
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A few drivers have made the assumption that Freeway
conditions at any particular time do not vary greatly from
day to day and their route decision is based upon the time

of day or even the time of year.

"If I don't get out of work by 4:30 I drive an

alternate route on surface streets."

"I use the expressway...in the summer. However,
in fall, 'winter and spring...crowded and slow...

use (surface routes)."

"...5 p.m. go to Webb...quarter or half past five

go to Seward."

"(doesn't use signs during rush hour) since road
conditions have never varied much for me at this

particular time."

"I generally avoid Freeway travel at peak hours,"

GENERAL REMARKS

The following comment expresses the objective of the

project.

"I would gladly use alternate routes if I was sure
of the fact that it was easy to follow and I was

convinced that it was faster than any other choice."

Lack of confidence seems to be the main reason a driver
didn't use the alternate route system and a lack of knowledge

of the system contributed to this lack of confidence.
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The complaint that the signs are often inaccurate.is
both a technical problem and a driver education problem.
There were frequent equipment malfunctions which resulted in
inaccurate displays. However, the complaint of inaccuracy
may be partly due to the fact that the computer and the
driver were not using the same criterion to reach a decision.
In particular, many drivers seemed to base their complaint
on the fact that traffic on the Freeway was moving well but
the sign advised them not to use that ramp. Some of these
drivers apparently disregarded the Ramp Information Sign,
entered the Freeway, and found that traffic was moving well

on the Freeway.

While many of the commentators seem to feel that the
system worked, although imperfectly, others generally felt
that it just didn't work. Those drivers who consistently
tried the alternate route system and found it was slower
were almost all drivers who normally used the West Grand
Boulevard or Davison ramps. The relatively higher metering
rate at West Grand Boulevard coupled with the fact that most
of the drivers were at or near that ramp when first seeing
the sign, they indicated they had used the alternate route
on the advice of the Ramp Information Sign, explains the
increase in trip time for those who usually entered at the
West Grand Boulevard ramp. Davison also had a high metering

rate and again drivers would be close to that ramp before
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seeing a sign. But another important factor here is that
the alternate route service was often poor. Some comments
illustrate that many drivers preferred to make their own
decision based on visual observation of ramp and Freeway
conditions and therefore it is possible that driver con-
fidence could be increased if, at least initially, there
were no Ramp Information Signs in the immediate vicinity of
those ramps where there was a service drive. At these
points, ramp metering alone is probably sufficient to
implement the selection of an alternate route. The lack of
a sign at these points should also reduce the number of
drivers whose reluctance to use the system stems from the

belief that the information presented is often inaccurate.

Some drivers expressed the opinion that the Freeway is

quicker even if crowded.

"Aside from a delay on the ramp itself it seems
I make faster progress on the Lodge, even if slow...

than on the alternate route."

This comment illustrates some of the reasons these drivers
were not using the alternate route system. A trip involving
stop and go driving seemed to take longer than one of equal
time at a steady speed, but if traffic lights along the
alternate routes were favorably timed this misconception

can be reduced. Of course, it is erroneous to discount ramp

waiting time, but the large number of negative comments on
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ramp metering would seem to indicate that most drivers did
not in fact discount ramp waiting time. Drivers who believed
the Freeway is always faster and those who ran their own
experiments might have developed greater confidence in the
system if, during an initiation period, the ramp metering

was slightly biased in favor of the alternate routes.

Some drivers were apparently willing to use an alter-
nate entrance ramp, but they disliked being in a state of
uncertainty. The information changed before the driver
could implement his decision bésed on the old information.
There were, however, very few comments of this type and the
actual number of drivers who avoided the alternate route

system because of insecurity may well be negligible.

Other problems pointed out seem to be primarily due to
the drivers' lack of knowledge. However, these groups also
may be so small that no special effort should be made to

educate them.

Not much can be said about "bad neighborhoods" except
that this problem was raised by a significant number of
drivers and requires some consideration when planning an

alternate route system.
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CHAPTER THREE

INTERPRETATION, APPRAISAL AND
APPLICATION OF RESEARCH FINDINGS

It is believed that the carefully prepared and
thoughtful responses of the more than 3400 motorists who
cooperated with this questionnaire study and who, as
freeway drivers, have had opportunities over the last
several years to participate in several traffic engineering
efforts to improve flow on the Lodge Freeway and in its
Corridor should be carefully considered by those responsible
for the implementation of Freeway Corridor Dynamic Infor-
mation and Control Systems. In this chapter, some impli-

cations of their responses are investigated.

First, there are indications that the responding
drivers were not indifferent to the displays but experimented
after they saw the signs. One reason for believing this
is developed by comparing the hypothetical reaction of
drivers who had never seen a Ramp Information Sign with the
reactions of drivers who had seen them but did not use them
when faced with a picture showing an all-red display. The
drivers who had seen the signs but did not use them were
much more likely to disregard the signs and this is inter-

preted as these drivers saying that they did not like the
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system. Additionally, many drivers commented that they

had tried the system and found that it did not "work."

Some drivers said that it took much longer for them to

use the alternate route. The response to an all-red Ramp
Information Sign was also compared with the 1969 response
and, again, the 1970 data showed that quite a few more
drivers said they would disregard the sign than said so in
1969. One reason that drivers did not like the signs is
because they did not understand the purpose of the system.
Many drivers in their comments said that the signs did not
accurately reflect the Freeway conditions. If the driver

saw that the Fréeway was uncongested and the Ramp Information
Signs told him to use another ramp then his confidence in

the system could have been undermined, and it seems that this
was particularly likely to happen at the West Grand Boulevard
and Seward ramps where the dfivers could easily see the
Freeway. It also appears that many drivers thought they were
receiving accident or very unusual information about the
Freeway. After they experimented and used the Freeway, they
found that this was not true and so they did not believe the
signs to be of much value. One driver said that he did not
need to use the signs because he knew that conditions were

always bad at that time of day.

The data showed that drivers on long trips were not

as likely to use the information system as drivers on short
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trips. One reason for this could be that the ramp metering
and the Ramp Information Signs appeared to work at cross-
purposes for drivers on long trips. Ordinarily, effective
ramp metering makes it advantageous for the long-trip
driver to wait in the queue and get on a relatively uncon-
gested freeway. In this study, signs advised him to not
wait in a- long queue but to enter at another ramp where
there was to be a saving in time to reach the same point on

the Freeway.

The data showed that those drivers who used the Free-
way almost every day and had long trips were less likely to
use the information correctly. The possible reason for
this is that those drivers who used the Freeway almost every
day were more familiar with the alternatives and felt that
the Freeway was almost always the best alternative. This
opinion also appeared in the comments as some drivers said
the Freeway was always the best route. O0Of those drivers
who used the signs, 30.3% said they would not use the
Freeway at all if faced with an all-red Ramp Information
Sign. Since one of the other choices to the question was
to continue on the recommended path, there is a question as
to how many would do this because that was the most con-
venient alternate route for them. It may be that drivers

feel that they do not need alternate route guidance. Further
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evidence for this is the fact that drivers seemed to be
just as willing to follow the trailblazers as they were

to follow the Ramp Information Signs. It is clear that
even drivers who said they used the Ramp Information Signs
did not always exactly follow the recommendations given.
Rather, they used the information to help them make their
own decision. For instance, there were users who said they
would disregard an all-red display and enter the Freeway

anyway .

Even among drivers who had‘seen but did not use the
signs, there were some who said they would not use the
Freeway at all if they saw an all-red Ramp Information Sign
and some who said they would continue on the recommended
path. This indicates that there may be some sort of factor
involved with the amount of red displayed on the sign; that
these drivers, when they saw an all-red display, thought
that conditions must be really bad so they did not use the
Freeway. This implies that drivers used this information
even though they did not use the signs every day. They
would like some information on when conditions are parti-
cularly bad on the Freeway, such as when there is an accident
or other incident. It seems clear that the signs had very
little effect in routing drivers past the Davison Expressway.
There are probably two main reasons for this. The ramp

metering at Davison was relaxed and the Freeway is clearly
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the easiest and most convenient path, and the alternate
route goes through neighborhoods that many drivers commented

upon as being "bad neighborhoods."

In the lower half of the Freeway it appears that the
signs, even though they were not followed by great numbers
of drivers, were effective in redistributing some of the
demand and making it easier for more drivers to get on the

Freeway where they desired to get on.

Comparison of the number of short and long trips
reported in 1969 with those found in 1970 (Table 41) shows
a small but statistically significaht reduction in the
number of short trips. It appears that drivers who were
willing to use on type of sign were also willing to use the
other type of sign, and so one conclusion would be that for
those who desired to use the system both types of signs

were comprehensible.

"Some drivers complained that a Ramp Information Sign
guided them to a ramp but when they got close to that ramp
another sign told them to go on because that famp was con-
gested. This problem is completely avoided with the simple

trailblazer.

One suggestion for a more useful trailblazer-type sign
would be to have a display which would indicate when there

was an accident or other serious incident on the Freeway
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because many drivers indicated that, although they would
not regularly use the dynamic signs, they would like to

know when there is a serious incident on the Freeway.

TABLE 41

1969-1970 COMPARISON OF FREEWAY TRIP DISTANCE

FREEWAY TRIP DISTANCE

SIX MILES | LESS THAN SAMPLE
YEAR OR MORE | SIX MILES SIZE
1969 54.1% | 45.9% 1761

!
1970 57.4% i ' 42.6% 2031
2 2
= 3 e 9 0 = .
X r X1,.05 = 3-84

The new data, comparisons with the 1969 data, and
drivers' comments make it possible to reconstruct a
probable course of driver reaction to the information

system since its implementation.

‘Earlier studies have shown that drivers desire timely
information on freeway conditions, yet many Detroit drivers
indicated that they do not use the information system and
commented that they had tried it. It appears that as
drivers saw the signs they experimented with them and each
driver decided for himself if the system worked well or not.
As drivers experimented, they decided how much of the
information they would use and how much reliance they would

place on the signs. The data imply that many drivers
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would vary their response according to the number of ramps
shown in red. For instance, 30.3% of the drivers who
indicated that they used the signs also indicated that

if presented an all-red display they would not use the
Freeway at all. Yet, the very fact that these drivers
received a questionnaire indicates that, despite facing

a negative sign display, many of them did use the Freeway
and the question is would they use the alternate route and
then the Freeway if only the next two ramps were shown in
red. Also, 14.3% of the drivers who used the signs indi-
cated that they would disregard the sign and enter at a
ramp shown in red if presented an all-red display, so the
question is raised if they are willing to divert to only
the next downstream ramp or to the second or third downstream
ramp. There are no data available to evaluate the driver
reactions to different sign states, but the point which can
be made is that the issue is more complex than whether or

not a driver "uses" the signs.

Over half the drivers who had seen the signs indicated
that they did not use them, but their response to an all-
red display seems to indicate that not using the signs was
not the result of a lack of interest in timely information.
By using drivers who had never seen the signs as a base for
comparison, it was found that drivers who had seen the

signs but did not use them were over twice as likely to
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disregard an all-red display and enter at a ramp shown in

red.

It seems reasonable to conclude that this difference

in attitude is due to drivers experimenting with the signs

and deciding that, at least for them, the system was not

satisfactory.

This adverse reaction to the Ramp Information

Signs and the alternate route system can be further illu-

minated by comparing driver response to a similar question

on the 1969 questionnaire (Table 42).

As can be seen in

the table, there was a very significant shift in driver

attitudes and a much larger percent of drivers would be

expected to disregard the all-red display.

TABLE 42

1969-1970 COMPARISON OF DRIVER RESPONSE TO
AN ALL-RED RAMP INFORMATION SIGN DISPLAY

1969

Enter at First Ramp
or Guess Least Congested

1970
Disregard and
39.1% Enter Anyway

Continue on
38.6% Recommended Path

22.3% Not Use Freeway At All

Ramp and Enter There 24.2%

Continue on Trail of

Signs 46.7%

Abandon Freeway = 29.1% |
. 2150

TOTAL VOLUME

2824

2 _ 2 =
X° = 125.10 , X3 ooy = 13-82
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One of the main reasons drivers did not use the signs
was that they did not believe the signs were accurate and
this was partly because drivers misunderstood what type
of information they were receiving. It seems that many
drivers expected to be advised to use another ramp only
if conditions were very abnormal, as in the event of an
accident or other incident. There is little doubt that most

drivers with these misconceptions stopped using the signs.

It is believed that the attitude of Davison Expressway
users indicates the serious problem associated with
diverting motorists from a freeway to another freeway via

a city street.

Finally, the large number of unsolicited negative
comments on the ramp metering system is both surprising
and disappointing. This belief is held because of the
positive effects recorded in the ramp metering experiment

(32) .
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CHAPTER FOUR

CONCLUSIONS

Although there were a number of problems associated
with the experiment, notably hardware reliability diffi-
culties, it is believed that the lack of a strong positive
response by the motorists who cooperated by participating
in this study is a poor omen for operational systems in
daily use. It is believed that the habits and patterns
of years of driving experience will be difficult to over-
come and that an inadequate fraction of the motorists will
respond voluntarily to efforts to control their routes in

conjunction with a ramp metered system.

There was no indication that the various types of
signs used, Ramp Information, Variable Message, Trailblazer
and Blank-out, elicited a differential response by the
cooperating motorists. However, it is believed that evidence
from other studies in this research program supports the
accomplishment of the Ramp Information Sign function by a
Trailblazer or a simple Blank-out Sign providiﬁg information

for only the decision poiht at hand.

As would be expected, this analysis has shown the

strong relationship between trip length and system responses

and attitudes.
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After one year's operation, 80% of the respondents
recalled seeing a Ramp Information Sign (RIS). About half
of the drivers seeing RIS's used them as an aid in route
selection. Only three-quarters of those users used the

signs on their trip the day of the study.

Drivers who used RI signs also used the Route Guidance

Signs (RGS) located in the Corridor.

When faced with an hypothetical RIS with all the ramps
displaying red and the system recommending traveling on to
the fourth or farther ramp downstream, almost as many
respondents indicated a willingness to follow the recommen-
dation as to enter at one of the red indications. Long
trip regular Freeway’users recorded a more negative response
to the recommendations. Almost one-quarter of the motorists
indicated that they would not use the Freeway at all that

trip.

"The relationship among frequency of Freeway use, trip
length and RIS use was quite complex. Sign use is greater
for those on shorter trips and much greater for infrequent
users than for daily users, with this effect being parti-

cularly strong for short trip makers.

It is concluded that many of the drivers who did not
use the FCDRICS did so because they found it unsatisfactory,

not because they were indifferent to it.
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The main effect of the FCDRICS was to help drivers
enter the Freeway sooner since they attempted to enter at
their most convenient ramp after the system was in operation
while before that may have diverted downstream on a regular

basis.

A study of significant changes in origin-destination
patterns indicated a tendency for origins upstream from
the first controlled ramp to enter upstream rather than
at that ramp and it is believed that this effect is due to
the information system, not the ramp metering system.
Drivers from the New Center area developed a reluctance to
use more than the natural first two ramps in the system,
although some took advantage of the relaxed metering

strategy employed at the Davison ExXpressway ramp.

There has been a significant increase in trip length
over the years. For every one of the eight on-ramps, the
fraction of drivers going beyond 8 Mile Road was greater
in 1970 than it was in 1965 or 1967 and greater than 1969

at the four main on-ramps.

There were great differences in most variables by
ramp of entry, reflecting the many different characteristics

of users of the various ramps.
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